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Development of a structured education programme to improve 

cardiovascular risk in women with polycystic ovary syndrome 

Dr Hamidreza Mani 

Abstract 

Background: Polycystic ovary syndrome (PCOS) is a chronic condition with a 
reported prevalence of up to 18% and is associated with adverse long term 
outcomes. Structured education programmes have proved effective at optimising 
physical activity, biomedical outcomes and well-being of people with chronic 
conditions, however, pragmatic structured education interventions in women with 
PCOS are lacking.  
 
Aim: To develop an evidence-based structured education programme for women 
with PCOS and increase their step-count.  
 
Methods: Using a local multi-ethnic database, phenotypic presentation and long 
term cardiovascular outcomes of women with PCOS was determined. The 
attitudes of women with PCOS towards an education programme and their 
experience of living with PCOS was sought through qualitative interviews. A 
systematic review compared lifestyle interventions with insulin sensitizers in 
PCOS. Using the Medical Research Council’s framework, the SUCCESS 
education programme was developed and tested in a randomised controlled trial.  
 
Key Findings 
 

 There are phenotypic differences in women with PCOS according to 
ethnicity or body weight.  

 Overweight and obese women with PCOS have a high proportion of 
cardiovascular risk factors and higher age-specific rates of myocardial 
infarction as compared to general female population.  

 In a meta-analysis, no statistical differences exist between the effect of 
lifestyle interventions and Metformin on BMI at six month. 

 Women with PCOS welcome group education programmes. They have 
significant body image issues, which has an emotional impact.  

 The SUCCESS education programme did not increase the step count at 
three month.  
 

Conclusion:  
This project established the high cardiovascular risk associated with PCOS. 
Although, the SUCCESS education programme did not show positive results at 
three months, it is the first pragmatic structured education programme tailored to 
women with PCOS. Outcomes at the final analysis in 12 months, will inform 
whether the programme should be implemented or adapted further and re-
evaluated.   
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Introduction to this thesis: a guide to SUCCESS 

SUCCESS: StructUred eduCation programme to improve Cardiovascular risk in womEn with 
polycyStic ovary Syndrome 

 

Possibly the best introduction might be to explain how SUCCESS happened.  

It all started with a research question: “Do women with polycystic ovary syndrome 

(PCOS) have higher rates of cardiovascular diseases than the general female 

population?” A database was available to explore this question. However, that 

could not be the end of the research. What if the answer was “yes”? We already 

knew from previous studies that women with PCOS were at high risk of diabetes 

and therefore, besides knowing their risk of cardiovascular diseases, there 

needed to be a proposal for a risk reduction intervention. In other words, 

confirming their high risk status was important, but it was more important to be 

able to offer a practical and pragmatic solution to the problem. The concept of 

risk reduction and prevention is the future of medicine (1). One plausible solution 

was a structured education programme to empower these women with the 

knowledge they need to influence their modifiable risk factors and reduce their 

diabetes risk (2). However, the success of a structured education programme lies 

in the behaviour change of the subjects (3) and the behaviour is defined within 

the context of the person’s “structural, social and economic context” (3) and 

consequently “personal relevance” is a mandatory element for the application of 

any education programme (3). A woman with PCOS faces a wide range of issues 

in addition to her high risk status: possible body image issues (excess hair or 

obesity), increased risk for infertility, dysfunctional uterine bleeding, obstructive 

sleep apnoea and even higher possibilities of cancer (4,5). Therefore the 

available prevention programmes (6,7) might not have the “personal relevance” 

for these women and the previous lifestyle studies in this population (8) did not 

seem to be pragmatic. Therefore a pragmatic structured education programme 

tailored to the needs of women with PCOS was needed. Thus, the initial question 

turned into a quest to develop and test an education programme tailored to the 

needs of women with PCOS.  



 

2 

 

The Leicester Diabetes Centre, with more than a decade of experience in 

developing structured education programmes, was the ideal host to nurture this 

project. 

This thesis, which is structured in 10 chapters, is the report of this work. Here is 

the summary of these chapters:  

Chapter 1: Polycystic Ovary Syndrome (PCOS), a common chronic disease 

with long term health consequences: This chapter describes the epidemiology 

of PCOS, the links to insulin resistance and its long term health complications.  

Chapter 2: Phenotypic analysis and cardiovascular outcomes in a multi-

ethnic cohort of women with PCOS: This chapter is the phenotypic description 

of a multi-ethnic cohort of women with PCOS as well as the long term CV 

outcomes in this population as compared to the local general female population. 

Chapter 3: A systematic review and meta-analysis comparing the effect of 

pharmacotherapy (insulin sensitizers or incretin based therapies) to 

lifestyle management on body mass index in women with polycystic ovary 

syndrome; following the review of the available interventions to improve weight 

as surrogate marker of the metabolic risk status in women with PCOS, in this 

chapter a comparison is made between pharmacological and lifestyle 

interventions.  

Chapter 4: Rational and structure of SUCCESS: This chapter reviews the 

principles of developing an education programme and the learning theories 

underpinning the SUCCESS education programme. 

Chapter 5: Development of the education programme: The results of 

qualitative interviews with a representative sample of women with PCOS are 

presented, followed by a detailed description of the steps taken in developing the 

curriculum for the SUCCESS education programme.  

Chapter 6: A randomised controlled trial to assess the effect of SUCCESS 

education on increasing walking steps in women with PCOS; design and 
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methods: The design of the SUCCESS-RCT, and the primary and secondary 

outcomes, which are set to be evaluated after 12 months, are reviewed.  

Chapter 7: High rates of risk factors for cardiovascular diseases in 

overweight and obese women with PCOS, Baseline characteristics of the 

SUCCESS-RCT cohort: This chapter is the analysis of the baseline 

characteristics of the patients recruited to SUCCESS-RCT and explores the 

cardiovascular risk factors in this cohort. 

Chapter 8: Health related quality of life, illness perception and the lived 

experience with PCOS. Baseline data from the SUCCESS-RCT: Description 

of the baseline characteristics of the SUCCESS cohort continues in this chapter 

in view of their health related quality of life, illness perception and also their view 

on their experience of living with PCOS as expressed during the education 

programme. Participants’ feedback on the education intervention is also 

described. 

Chapter 9: Effects of a structured education programme in women with 

polycystic ovary syndrome on step counts, 3 months interim analysis of 

the SUCCESS-RCT: The effects of the SUCCESS education programme on 

increasing walking steps, other indices of physical activity, blood pressure, and 

health related quality of life in a three months interim analysis are described in 

this chapter. 

Chapter 10: Discussion The final chapter of this thesis reviews the findings from 

each chapter with their implications, and presents the future directions for this 

programme of research.    

 

You will notice through the chapters that this project has had multiple steps using 

a wide range of data and methodologies; from simple quantitative methods to 

meta-analysis and also some qualitative data. I have done my best to safeguard 

the concept of the “originality” of the work and lead the work and perform the 

analyses where possible. However, some parts needed input from experts. For 
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these parts, I have done my best to understand the principles of the 

methodologies but obviously I could not have mastered all of them. Through the 

course of writing, I have therefore acknowledged the input of others where 

appropriate. 
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Chapter 1 : Polycystic Ovary Syndrome, a common chronic 
disease with long term health consequences  

 

 

The ultimate aim of this project was to develop an evidence-based structured 

education programme for lifestyle change tailored to the needs of women with 

PCOS. In order to develop a comprehensive programme, it was necessary to 

understand PCOS.  

In this chapter, the diagnosis, epidemiology, the underlying insulin resistance in 

PCOS and the complications of this condition are reviewed.  
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1.1 Introduction 

Women with PCOS are often young (4,5) and emotionally distressed by their 

condition (9). Although all these presenting symptoms are important and need 

addressing, the diagnosis of PCOS has a much greater and more lasting impact 

on a woman’s life; with higher risk of impaired glucose tolerance (IGT) [where 

IGT is defined as blood glucose ≥ 7.8 mmol/l and less than 11.1 mmol/l 2 hours 

after a 75 gram load of glucose (10)], type 2 diabetes mellitus (T2DM), obesity, 

metabolic syndrome, fatty liver disease, hypertension, dyslipidemia, 

cardiovascular diseases, sleep apnoea, gestational problems, as well as 

depression (4,5,9,11-20). These metabolic complications and the long term 

health risks attached to them need to be monitored and treated in these patients, 

as well as their presenting problems. A cost analysis in America estimated an 

overall cost of $4.36 billion in 2005 equal to 20% of the cost of diabetes for 

patients in an equivalent age group. (21) Although about 40% of the associated 

cost was reported to be related to T2DM, this cost did not include some of the 

other long term complications associated with PCOS and therefore has to be a 

gross under-estimation (14). It is therefore important to understand PCOS and its 

long term adverse effects on health in more detail. 

1.2 Diagnosis of PCOS 

Possibly the first descriptions of PCOS were around 2,500 years ago by 

Hippocrates in his notes on the “diseases of women” where he described “young 

women who do not become fertile despite having menstruation” and also 

attributed “general ill health” to the women who did not have any menstruation at 

all (22). In the nineteenth century, Rokitanski gave a detailed description of the 

anatomical and morphological changes which happened in an ovary affected by 

multiple cysts and described it as an “anomaly of texture” (23). Some of the 

hyperandrogenic signs were later described in the early 20th century (24). It was 

finally Stein and Leventhal who combined the ovarian morphology and the signs 

to form the diagnosis of “Stein-Leventhal syndrome” (25). Over the next 70 years 

the diagnosis of PCOS has been through multiple consultations (5,26,27) to 

eventually settle on the presence of two out of three major criteria (4,14); 
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1) Clinical or biochemical hyperandrogenism*; this includes evidence of 

hirsutism, acne or androgenic alopecia or higher than normal levels of free 

testosterone or free androgen index. 

2) Anovulation* (chronic or oligo) which is defined as having less than 10 

menstruation in a year (> 35 days intervals between menstruations) or evidence 

of the lack of ovulation despite regular menstruation.  

3) Polycystic ovaries on ultrasound which is defined as the presence of 12 or 

more follicles measuring 2-9 mm in each ovary and / or increased ovarian volume 

of more than 10 ml.  

*(When other possible causes for 1 and 2 have been ruled out) 

In the early 1990s the National Institute of Health (NIH) accepted the combination 

of criteria 1 and 2 (26). The Rotterdam criteria (27) were accepted in 2003 as any 

combination of at least two of the above criteria. In 2009 the Androgen Excess 

Society (AES) declared the presence of hyperandrogenaemia as being 

mandatory which could be combined with either criterion two or three (5). The 

Rotterdam criteria have recently been endorsed again in 2012 (4,14). The 

combination of these signs and symptoms produces a variety of phenotypes in 

women with PCOS as shown in Table 1.1 together with the diagnostic criteria in 

which they fit. 

Table 1.1 Four Possible phenotypes of PCOS 

Features A B D E 

Hyperandrogenism + + + - 

Oligo-anovulation + + - + 

Polycystic Ovaries + - + + 

NIH 1990 Criteria √ √ X X 

Rotterdam 2003 Criteria √ √ √ √ 

Androgen Excess Society (AES) √ √ √ X 

√ Diagnosed with the criteria    X not diagnosed by the criteria.  

1.3 Epidemiology 

The reported prevalence of PCOS ranges from 3.4% (28) to 17.8% (29) 

depending on the criteria used for the diagnosis or the studied population. Table 
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1.2 summarises the studies which have reported the prevalence of PCOS and 

the diagnostic criteria used in their study. Some of these studies are population 

based screening studies and have been able to report an estimate of 

undiagnosed PCOS patients in the study (patients who were diagnosed for the 

first time during that study); ranging from more than a third in Iran (30,31) to 69% 

in Australia (29) and 89% in Sri-Lanka (32).  

There are other reports of the prevalence of PCOS from around 1.6% (33) to 26% 

(34). However, they are not considered reliable; because the former is an 

insurance database and the latter is based on a diagnosis guideline which was 

never internationally approved.  
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Table 1.2 Summary of the studies reporting the prevalence of PCOS† (Foot notes on page 10) 

Author Place of study Population Population described Criteria  Prevalence 

Asuncion (35) Spain 154 Volunteer blood donors NIH 6.5% 

Azziz (36) USA 400 University employees NIH 6.6% 

Chen (37) China 915 Women attending their annual routine check  Rotterdam 2.4% 

Chen (37) China 915 Women attending their annual routine check  NIH 2.2% 

Chen (37) China 915 Women attending their annual routine check  AES 2.2% 

Diamanti-Kandarakis (38) Greece 192 Open invitation to reproductive age women NIH 6.77% 

Gabrielli (39) Brazil 859 Women attending for cervical screening Rotterdam 8.5% 

Knochenhauer (28) USA 369 University employees NIH 
4.0% total; 3.4% 

Black, 4.7% white 

Kumarapeli (32) Sri-Lanka 3030 Cluster random sampling of population Rotterdam 6.3% 

Lindholm (40) Sweden 267 
Part of community screening for high risk 
cardiovascular disease and diabetes  

NIH 4.8% 

March (29) Adelaide, Australia 728 
All female babies born 30 years before the study 
were approached  

Rotterdam 11.9% 

March (29) Adelaide, Australia 728 
All female babies born 30 years before the study 
were approached  

Rotterdam 17.8%** 

March (29) Adelaide, Australia 728 
All female babies born 30 years before the study 
were approached  

NIH 8.7% 
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Author Place of study Population Population described Criteria  Prevalence 

Moran (41) Mexico 150 20-45 years volunteers Rotterdam 6.6% 

Moran (41) Mexico 150 20-45 years volunteers NIH 6.0% 

Nidhi (42) India 460 College students Rotterdam 9.1% 

Tehrani (30) Iran 1002 
Random selection from a larger population 
screening for Hyperlipidemia  

NIH 8.5% 

Tehrani (31) Iran 1126 Cluster random sampling of general population Rotterdam 14.6% 

Tehrani (31) Iran 1126 Cluster random sampling of general population NIH 7.1% 

Tehrani (31) Iran 1126 Cluster random sampling of general population AES 11.7% 

USA = United States of America, NIH = National Institute of Health, AES = Androgen Excess Society,  
*Year published,  
** This is if they imputed data for those who did not complete ultrasound exam or blood test. 
†Some of the studies (29,31,37,41) have reported the prevalence based on different diagnostic criteria and these reports are separated in different rows. 
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When looking at the Table 1.2 it is immediately noticeable that the prevalence 

changes with the diagnostic criteria and the studied population. This is likely to 

be a reflection of the varying prevalence of signs and symptoms of PCOS in 

different populations.  

1.3.1 Prevalence of signs and symptoms of PCOS 

The prevalence of these signs and symptoms may vary according to the ethnicity, 

age and/or the BMI of the studied population and this will be explored further in 

Chapter 2.  

1.3.1.1 Clinical or biochemical evidence of hyperandrogenism 

Hirsutism is the most common symptom of hyperandrogenism with a prevalence 

of up to 78% (4,5,43,44). Acne and androgenic alopecia are much less prevalent; 

20% to 40% of patients with acne may suffer from PCOS and 10% of those with 

alopecia (5). Hirsutism appears to be more common amongst the south Asians 

(SA) as compared to the white population (45) and is less prevalent in the Far 

East Asian population (46).  

1.3.1.2 Oligo or Anovulation 

This is the most common criteria and up to 95% of the women with PCOS are 

reported to have oligo-amenorrhoea (4,32).   

It seems that with moving from regular menstruation to amenorrhoea in women 

with PCOS the extent of hyperandrogenism and antral follicles increase (4,47). 

In other words the more severe the menstrual problem the more severe is the 

PCOS phenotype (4).   

1.3.1.3 Polycystic ovaries 

Polycystic ovaries are very common in women with a prevalence of about 20-

30% (5,43,48). They are reported to be as high as 52% in south Asians (49). The 

number of the follicles, and consequently the prevalence, decreases by 
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advancing age (5,50). It is estimated that up to 20% of women with polycystic 

ovaries will have the syndrome (5).   

 

1.4 Pathophysiology 

The specific pathology underlying PCOS remains uncertain. It has a multifactorial 

and heterogeneous pathophysiology with possible genetic and environmental 

elements (4,14,17,51). Although in most cases the diagnosis of PCOS is made 

after menarche, the origin is believed to have started in childhood or even fetal 

life (17,51-55). Besides, the evidence of familial clustering of the syndrome 

(51,56,57) and the genetic associations (17,51,58) indicate that some women 

have a predisposition for PCOS. Nevertheless it seems that epigenetic and 

environmental factors in the form of hyperandrogenism and insulin resistance 

play a significant role (17,51,54).  

The association between hyperandrogenism and disordered carbohydrate 

metabolism was initially described in 1921 as “the diabetes of bearded women 

(diabète des femmes à barbe)” or Achard-Thiers syndrome (17,24). A few 

decades later Berghen et al (59), showed that women with PCOS have 

associated hyperinsulinemia independent of their body mass index (BMI). Further 

studies have confirmed the presence of insulin resistance independent of BMI, 

age or ethnicity in PCOS (17,51,54,60-63).   

It is clear that insulin resistance plays a major pathologic role in this condition and 

explains the multi-organ involvement in PCOS (14,16,54). Nevertheless, some of 

the phenotypes are more strongly associated with insulin resistance and 

consequently an abnormal metabolic profile. The classic phenotype of 

anovulatory-hyperandrogenic women with PCOS described by the National 

Institute of Health (NIH) 1990 criteria (26) are much more likely to show evidence 

of insulin resistance (17,64,65). Two of the distinctive Rotterdam (27) phenotypes 

including ovulatory women with hyperandrogenism or with polycystic ovaries are 

shown to have normal insulin sensitivity (17,64,65). Conditions which lead to 

increased insulin resistance like obesity may convert these metabolically benign 
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phenotypes to the classic anovulatory PCOS (12,17). Insulin stimulates ovarian 

androgen production (66-69) and reduces the hepatic production of sex hormone 

binding globulin (68,70,71) and therefore hyperinsulinemia resulting from insulin 

resistance contributes to the development of signs and symptoms of PCOS. 

Besides, there are insulin receptors on normal and PCOS ovaries and it seems 

that insulin as well as stimulating androgen production induces the Luteinizing 

hormone (LH) effect on androgen production. Androgen has a feedback effect on 

hypothalamus to stimulate the gonadotropin releasing hormone (GnRH) release 

which, in turn, stimulates the pituitary to increase the LH and reduces follicular 

stimulating hormone (FSH) secretion (72). This can cause follicular arrest and 

anovulation (72). Consequently there is a cyclic interaction between insulin 

resistance, hyperandrogenism and anovulation; each contributing to the progress 

of the condition. In addition, the intrinsic contribution of PCOS to the insulin 

resistance disregarding the underlying BMI should not be ignored as shown in 

numerous studies (17,54,62). It appears that the resistance to the peripheral 

uptake of glucose is a dominant mechanism for insulin resistance in PCOS 

(17,54,73,74) with a sub-receptor defect (17,54,75-77), which is slightly different 

in nature to other insulin resistance status such as obesity and T2DM 

(17,54,75,78). It is also shown that the underlying mechanism and contribution of 

different tissues (muscle, fat, and liver) are different to the overall insulin 

resistance in women with PCOS (17,54,73). Some degrees of β cell dysfunction 

(17,54,79-81) have also been reported in the spectrum of disease. However 

glucose levels may remain normal in some of these patients as a result of the 

compensatory hyperinsulinemia secondary to increased β-cell function (54). 

Dominant peripheral insulin resistance explains why women with PCOS tend to 

demonstrate a normal fasting glucose and abnormal post-prandial status (82-85).   
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1.5 Long term health risks associated with PCOS 

One of the implications of the underlying insulin resistance in PCOS is the 

involvement of multiple systems in the body (4,17,54). Additionally, PCOS starts 

at a very young age (4,14,55) and while some of the symptoms like irregular 

menstruations attenuate by age (86,87), others like alopecia and hirsutism may 

become more prominent (4). The metabolic impact associated with insulin 

resistance is likely to be carried forward to the post-menopausal state and the 

later life (4,14,87). PCOS also has an impact on the quality of life and is 

associated with depression and anxiety (88-90).  

The next section reviews the long term consequences of PCOS in three broad 

categories of “metabolic”, “mental health” and “cancer”.   

1.5.1 Metabolic complications 

These include a number of complications which are generally associated with 

insulin resistance.  

1.5.1.1 Obesity and PCOS 

The association of PCOS and obesity is well known while their causal relationship 

is still a point of debate (68,91). It is interesting that PCOS is more associated 

with obesity (BMI≥30 kg/m2) than being overweight (25 kg/m2 < BMI < 30 kg/m2). 

In some studies up to 76% of the patients have been obese (92,93) while only 

around 20% are overweight (4). In comparison to the non-PCOS population they 

also have higher rates of overweight, obesity and central obesity with respective 

Relative Risk (95% Confidence Interval) of 1.9 (1.5, 2.5), 2.8 (1.9, 4.1) and 1.7 

(1.3, 2.3) (18). However, there are notable ethnic differences for this association; 

western studies report much higher rates (up to 90%) (93) for overweight and 

obesity as compared with far east Asia (20%) (94,95) even adjusting for ethnic 

specific cut off points (BMI > 23 kg/m2) only increased the prevalence to 35% 

(94).  
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Obesity is associated with insulin resistance (96) with a slightly different 

mechanism as compared to PCOS (17,54), with obese women with PCOS having 

greater insulin resistance as compared to lean PCOS women (12,17,81).  

Excess body weight decreases the SHBG and consequently increases free or 

total testosterone (4,12). It is expected that the excess adiposity exacerbates the 

associated reproductive and metabolic consequences of PCOS (5,12,68), 

however, there are few studies looking specifically at the effects of weight or 

characteristics, signs and symptoms of obese PCOS patients (4). 

1.5.1.2 Diabetes 

The prevalence of impaired glucose tolerance (IGT) and T2DM in women with 

PCOS has been reported to be as high as 35% and 10% respectively 

(4,17,63,82,84,97). In comparison with the control group or general female 

population, the overall prevalence of diabetes has been reported to be 2-3 times 

higher in women with PCOS (13,17,98,99). A recent meta-analysis of the 

epidemiological studies reported that women with PCOS had an increased 

prevalence of IGT (OR 2.48, 95% CI 1.63, 3.77) and T2DM (OR 4.43, 95% CI 

4.06, 4.82) even after adjustment for BMI (13). The increased risk of diabetes has 

been shown in post-menopausal women with PCOS (100-102) as well as 

adolescents (103,104). Women with PCOS have a much higher chance of 

gestational diabetes and other gestational complications associated with insulin 

resistance such as spontaneous abortion (4,16,17,105,106) and they carry a 

higher risk of abnormal glucose metabolism after the pregnancy and gestational 

diabetes (107). In other words, there is a lifetime high risk status for T2DM in 

women with PCOS starting from adolescence to the post-menopausal period.  

There have been some attempts to calculate the conversion rate from normal to 

IGT or to T2DM in this patient population (summarised in Table 1.3). However, 

most of these studies have either a short follow up period or include a very small 

number of women with PCOS (maximum number is 83 women) and in the case 

of the last study (108) the baseline status of patients is not clear. Therefore more 

studies with larger cohorts are required (13). 
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Table 1.3 Annual conversion rates to IGR and T2DM in PCOS populations 

(Summary of studies) 

Name No  Follow up 
(years) 

NGR to IGR  NGR to T2DM IGR to T2DM  

Pesant (109) † 83 3 6.8% 2.0% Not reported 

Legro (110) 71 2.5 16% Not reported 2% 

Norman (111) 67 6.2 1.5% 1.3% 9% 

Ehrmann (97) 25 2.4 28.2% 5.6% 37.2% 

Hudecova (108) 49 13.9 
It is not clear whether they had NGR or IGR at 
baseline. 16.3% IGR and 8.3% T2DM at the follow up 
visit 

NGR = Normal Glucose Regulation, IGR = Impaired Glucose Regulation (Impaired fasting 
glucose or impaired glucose tolerance), T2DM = Type 2 diabetes mellitus.  
 
†It is worth noting that 59% of the population in this study were on insulin sensitizers [not specified 
which insulin sensitizer] when they had their second OGTT. 

 

These reported conversion rates are not very different from the high risk groups 

in the general population. Evidence from a screening study in the general 

population shows a conversion rate of 17.0 and 11.8 per 100 person years 

respectively for IGT and Impaired fasting glucose (= IFG is defined as fasting 

glucose ≥ 6.1 mmol/l and less than 7 mmol/l) (112). In a multi-ethnic population, 

4.7% of those with normal glucose tolerance developed T2DM after 5 years while 

20.8% of those with IGT and 21.6% of those with IFG during the same period 

developed T2DM (113). A meta-analysis of prospective cohort studies reported 

that compared to the normoglycaemic people, those with IGT had a relative risk 

of 6.4 (4.9–7.8) of conversion to T2DM (114).  

1.5.1.3 Hypertension 

Women with PCOS also have evidence of altered vascular function (115-117) 

and labile day time blood pressure (BP) (118) which are suggestive of the 

presence of hypertension. However, epidemiologic data is inconclusive 

(100,102,119-121). Higher rates of the hypertension reported in a Dutch study 

were thought to be associated with BMI and not PCOS per se (98,122). However, 
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in another study, age and BMI adjustment did not change the results and women 

with PCOS had higher systolic BP as compared to the non-PCOS controls (123). 

In conclusion, although there remains a need for further long term follow up 

studies, it is plausible to consider these patients at high risk of hypertension (16).   

1.5.1.4 Dyslipidaemia 

Dyslipidaemia is one of the most common metabolic abnormalities in women with 

PCOS (5,16,124) with a reported prevalence of up to 70% (125). In one study, in 

comparison to the non-PCOS control group, higher levels of low density lipo-

protein cholesterol (LDL-C) in women with PCOS were independent of age, BMI, 

exercise, and alcohol intake (125). The reported pattern of dyslipidaemia is 

generally consistent with the expected pattern in insulin resistance status; high 

LDL-C and Triglyceride (TG) and low high density lipo-protein cholesterol (HDL-

C) (5). A systematic review and meta-analysis of these observational studies 

reported that in women with PCOS TG, LDL-C and non-HDL-C were higher by 

0.29mmol/L (95% CI 0.19-0.39), 0.31 mmol/L (95% CI 0.26-0.41) and 

0.49mmol/L (95% CI 0.41-0.57), respectively while HDL-C was lower by 

0.15mmolL (95% CI 0.10-0.23)2 (126). After matching for BMI, LDL-C and non-

HDL-C cholesterol levels were still higher in women with PCOS (126). In a meta-

analysis the classic phenotype, anovulatory hyperandrogenic PCOS, (26) had the 

worst lipid profile (126).  

High levels of LDL-C appear to stay significantly higher in women with PCOS 

even after the menopause (127,128).  

1.5.1.5 Cardiovascular disease  

Evidence suggests that women with PCOS might be at increased risk of 

cardiovascular diseases (CVD). As discussed above, they have higher 

prevalence of dyslipidaemia, hypertension, T2DM, IGR, and obesity. Despite 

                                            

 

2 These numbers are converted from mg/dl to mmol/L for the purpose of this thesis. The actual report in 

the paper is in mg/dl and the numbers for the 4 above variable are 26mg/dl (95% CI 17-35), 12 mg/dL 

(95% CI 10-16) and 19 mg/dL (95% CI 16-22), 6 mg/dL (95% CI 4-9) respectively.  
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PCOS being associated with these established cardiovascular (CV) risk factors, 

published data to date have not confirmed a link with hard CV outcomes 

(4,91,129). PCOS is the most common cause of unexplained oligo-amenorrhoea 

(5) and studies have reported a significant correlation of menstrual dysregulation 

with CVD even after adjustment for BMI and other confounders (130). In addition, 

women with menstrual irregularity have a higher prevalence of angiographic 

abnormalities (131). However, PCOS patients in the Dallas Heart Study did not 

have a higher rate of coronary artery calcification (132). A long term retrospective 

cohort study reported no differences in myocardial infarction (MI) and angina but 

increased rate of stroke (101) and no increased CV mortality (100). Recently 

published retrospective (133) or prospective (134) studies reported no increase 

in CV morbidity and mortality. However, a meta-analysis showed a two fold 

increase in risk of arterial disease irrespective of BMI in these patients compared 

to the general population (11). Biomarkers associated with an increased risk of 

CVD such as hC-reactive protein, homocysteine, and tumour necrosis factor 

(TNF-α) have also shown to be increased in women with PCOS (19). In addition, 

women with PCOS, even at young age and after adjustment for BMI, have 

increased carotid artery calcification (135,136) as a predictor of atherosclerosis 

and CV events (16). The results were the same when comparing the carotid 

intima thickness in women with PCOS to the non-PCOS group after matching for 

all the traditional risk factors for CVD (137). However, a recent study did not find 

any difference between the carotid intima thickness of women with PCOS and 

the control group (138).  

In conclusion, women with PCOS appear to be at increased risk of CV events 

(16,129). However, long term follow up studies are necessary to answer this 

question in a more robust way.  

1.5.1.6 Obstructive sleep apnoea  

The prevalence of obstructive sleep apnoea (OSA) is higher than expected in 

women with PCOS and cannot be explained by obesity alone (139-141). It is 

more closely associated with insulin resistance than BMI and age (139). Higher 

levels of androgens (140-142) or lower levels of progesterone (143,144) are 
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suggested to play a role in the pathogenesis of OSA, which might also explain 

the higher rates of OSA in women with PCOS (16). The risk of OSA in PCOS has 

been estimated to be at least five times higher than the matched obese population 

(141). However, reports of a 30 fold increase has also been published (139).  

OSA has an impact on the insulin resistance status of women with PCOS (145) 

and its treatment has shown beneficial effects on insulin sensitivity and overall 

cardio-metabolic function in these women (146).    

1.5.1.7 Non-Alcoholic Fatty Liver Disease 

Non-Alcoholic fatty liver disease (NAFLD) is a common problem in the current 

epidemic of obesity with 20-30 % of the general population being reported to have 

NAFLD and 2-3% the hepatitis status of the spectrum which is non-alcoholic 

steatohepatitis (NASH) (20,147). The reported prevalence of NAFLD in PCOS is 

as high as 55% (148) or twice as common in PCOS population as compared to 

the age and weight matched non-PCOS controls (149). High rates of NAFLD or 

abnormal liver status have been reported in the young (150,151) or even 

adolescents with PCOS (152). The converse is also true as in one study 71% of 

the reproductive age women with the established diagnosis of NAFLD would fulfil 

the Rotterdam criteria (27) for diagnosis of PCOS (151). However, one study 

reported no evidence of NAFLD in young and lean PCOS patients (153). It seems 

that women with PCOS, independent of their BMI, share some of the common 

risk factors of NAFLD such as insulin resistance, hypertension and dyslipidaemia 

(20,147) and are possibly at increased risk of NAFLD (20). The higher rates of 

obesity in women with PCOS only increases their risk of NASH and NAFLD (16).  

 

1.5.2 Mental Health, Psychological and Emotional issue 

Polycystic ovary syndrome is the most common cause of oligo-anovulatory 

infertility (5), and hirsutism (44) and it is commonly associated with obesity (18). 

These together with the other presenting symptoms such as acne, and menstrual 

irregularities and the associated metabolic conditions can impact on patients’ 

emotions and quality of life (88). It is therefore not surprising that women with 
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PCOS have poorer health related quality of life (HRQoL) compared to some other 

chronic conditions such as diabetes, asthma, epilepsy and back pain (154). It 

seems that the low scores in HRQoL are independent of ethnicity (155) and the 

country of residence (156). Interviewing women with PCOS has shown that they 

feel “different”, “freakish”, “abnormal”, “not proper woman”, “less feminine” or 

“sexually undifferentiated” (157-159). In one study, these women consider their 

PCOS as a “theft of womanhood” (158) and want to be “normal” (157). This is 

also true in the teenagers with the condition who describe themselves as a “nerd” 

or “freak” (160). Women with PCOS have significantly higher rates of anxiety 

(9,161,162), depression (9,162,163) and emotional distress (9,164) even after 

matching for BMI (161,164). Teenagers diagnosed with PCOS also report higher 

rates of depression (160). A systematic review showed that women with PCOS, 

independent of their BMI, had a four times higher odds of an abnormal depression 

score as compared to the control group (90). The odds ratio for anxiety were even 

higher at 6.88 (95% CI 2.5-18.9) in women with PCOS (89). Other psychiatric 

disorders such as bipolar disorders have also been reported in association with 

PCOS (163). Attempts have been made to find the correlation with physical or 

biochemical signs of PCOS; in one study, the degree of anxiety appeared to have 

the same pattern as hyperandrogenaemia and insulin resistance independent of 

age and BMI (165). Another study showed that body dissatisfaction and age 

played a more important role than androgen levels (166). Hirsutism had a strong 

association with psychological distress in south Asian women with PCOS (156). 

A cross sectional analysis of 177 women with PCOS reported that “self-worth”, 

“age”, “time taken to diagnosis” and “appearance” as predictive factors for anxiety 

or depression (162).  

In summary, women with PCOS have higher rates of depression and anxiety. It 

has an emotional impact on women suffering from the condition and lowers their 

quality of life.   
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1.5.3  Cancer 

1.5.3.1 Endometrial Cancer 

Higher rates of endometrial cancer are expected due to long term exposure to 

un-opposed oestrogen (167) and, therefore, this risk is potentially high for the 

phenotypes associated with amenorrhoea (4). However, it is difficult to 

differentiate the effects of associated obesity, infertility and anovulation (4). A 

systematic review on the related studies showed a RR of 2.7 (95% CI 1.0 – 7.29) 

for PCOS to develop endometrial cancer but this analysis did not match for BMI 

and or the phenotypes of PCOS (168).  

1.5.3.2 Ovarian Cancer 

It is hypothesised that infertility and anovulation may increase the risk of ovarian 

cancer (169). However, studies including women with PCOS are inconclusive (4). 

A systematic review showed 2.5 fold increase in the risk of ovarian cancer in 

women with PCOS (168) but the results were influenced by a large number case-

control study from a cancer registry (170), which was not adequately designed to 

answer this question and would therefore undermine the validity of the meta-

anaysis (4). For example, treatments were not included in the analysis while it is 

known that treatments like contraceptive pills or ovulation induction decrease the 

odds of ovarian cancer (4). The evidence is inconclusive and international 

guidelines (4) do not recommend any screening for ovarian cancer in these 

women.  

1.5.3.3 Breast Cancer 

There is sufficient evidence (4,168) to conclude that breast cancer is not 

increased in women with PCOS.  
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1.6 Summary and Conclusion 

PCOS is a common condition affecting up to 18% of the women and generally 

starts at a very young age. The underlying pathophysiology of insulin resistance 

and the associated signs and symptoms like hirsutism, menstrual irregularities 

and obesity have major effects on their mental and physical health. Diagnosing a 

woman with PCOS implies a higher risk of T2DM, hypertension, dyslipidaemia, 

NAFLD, OSA, cardiovascular diseases, as well as anxiety, depression and a 

lower quality of life.  

There is a need to help women with PCOS to understand their condition in depth, 

its long term effect and more importantly what they can do to prevent or lower the 

risk of these associated problems.  

 

 

  



 

23 

 

Chapter 2 : Phenotypic analysis and cardiovascular outcomes 
in a multi-ethnic cohort of women with PCOS 

 

 

A large multi-ethnic cohort of women with PCOS whose data were collected over 

time in a clinical setting could be the source of useful information for a tailored 

education programme. Such a database can establish the outcomes described 

earlier in Chapter 1 and help study the clinical characteristics of PCOS in different 

ethnicities. A unique opportunity arose due to the availability of a clinical database 

in the Diabetes and Endocrinology department at the Leicester Royal Infirmary.  

In this chapter, the database used for this analysis is described followed by a 

general phenotypic description of the clinical and demographic characteristics of 

the cohort included in the database and then the associations of ethnicity, body 

mass index and age with clinical characteristics. Finally, the cardiovascular 

outcomes are presented.   



 

24 

 

2.1 Introduction 

Despite years of history behind PCOS, our knowledge of the condition, its natural 

behaviour and phenotypic differences is still poor (14,171). Phenotypic 

description of the population helps in understanding the condition; it seems 

geography, in terms of ethnicity, genetics and environmental factors play a role 

(4,51,55). The prevalence of PCOS is different among different populations even 

if they are compared by the same criteria (see Chapter 1, Table 1.2). Using the 

National Institute of Health (NIH) criteria (26) the reported prevalence varies from 

2.2% in China (37) to 4%-5% in the USA (28) or Sweden (40) and up to 8.7% in 

Australia (29). This difference is more pronounced using the Rotterdam criteria 

(27). This suggests that ethnicity might play a role in the phenotypic presentation 

of PCOS, which indeed has some evidence in the literature (17,172-176). 

Indigenous south Asian (SA) women with PCOS are typically younger and at 

higher risk of the metabolic syndrome (60). It is suggested that SA ethnicity has 

an independent effect on the reduction of insulin sensitivity (177), which is 

cumulative with the effect of PCOS on insulin sensitivity (178). A comparison 

between the SA and white women with PCOS found that the SA group presented 

at a younger age and had higher rates of hirsutism, secondary infertility, and 

insulin resistance (45). The two groups had similar BMI and fasting glucose (45).  

In addition, little is known about the association of age and obesity with these 

characteristics in women with PCOS. It is known that older age is associated with 

increased insulin resistance (179) and reduction in ovarian size (50). Increase in 

body weight accentuates anovulatory signs and increases androgenic symptoms 

(61,180). Nevertheless, there are few studies specifically investigating the 

association of age and obesity with the clinical presentation of PCOS in a large 

cohort of patients. Also, as described in Chapter 1, there is uncertainty about the 

cardiovascular (CV) risk status of women with PCOS.  

A large multi-ethnic cohort of women with PCOS, which were collected over 20 

years in a local database, provided an opportunity to answer some of these 

questions. Specific aims in this analysis were; 

1- To provide a phenotypic description of the population  
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2- To understand the effects of ethnicity, weight and age on clinical 

characteristics of women with PCOS 

3- To investigate whether PCOS was associated with higher rates of diabetes 

and CV outcomes as compared with the general female population  

 

2.2 Data sources and Methodology 

2.2.1 Sources of data 

A woman with PCOS can possibly use many services in the health system and 

each service has its own database to register and monitor this activity. The 

analysis in this chapter uses the databases of two very important services which 

a woman with PCOS could possibly have used; a speciality clinical service for 

women with PCOS and the hospital admissions. [Database analysis and record 

linkage were approved by Leicester Research Ethics Committee Ref 

09/H0406/71 and 06/Q2505/2]  

2.2.1.1 Leicester Clinical Workstation Database  

A departmental clinical information system (Leicester Clinical Workstation = 

LCW) contains detailed information on diagnosis, investigations and treatment 

(encoded using the Clinical Terms v3 [Read Codes]) on all patients seen since 

1988 in the Diabetes and Endocrinology service at the Leicester Royal Infirmary, 

University Hospitals of Leicester NHS Trust, the main specialist endocrine 

provider for Leicestershire which covers a population of almost one million 

people. Data are collected and maintained as part of routine clinical practice and 

the system is used as the primary source of clinical information during every 

clinical contact with the patient. This database was set up by Dr Trevor Howlett 

in 1988. Figure 2.1 shows a snapshot from the print screen; 



 

26 

 

Figure .2.1 Snapshot of the Leicester Clinical Workstation database 
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“Main diagnosis” is registered for any patient who attends the clinic and is 

generally completed or approved by the consultant responsible for the patient. 

The “other problems” and “Events/Procedures/Investigations” section allows 

entry of any clinical concept which the clinician seeing the patient feels to be 

clinically relevant, but they do not insist on completion of any specific variables. 

Three health care assistants perform the measurements such as body weight, 

height and blood pressure (BP) in the clinic and document the details in the 

hospital notes. However, their entry into the LCW depends on the clinician. 

Details of the clinical examination follow the same process and while every 

patient has an examination and each visit is supervised by the senior 

endocrinologist in the clinic and documented in the hospital notes, their 

availability on LCW depends on the completion of data entry by the clinician 

seeing the patient. This database also registers the demographic data and while 

some are mandatory such as date of birth, some are not - for example ethnicity.  

For each patient attending the clinic a letter is produced to summarise the 

consultation for the patient’s GP or the health care professional who has referred 

the patient to the clinic. These letters are stored electronically in the LCW and are 

available for the period since the database was set up. Therefore, if a patient 

started to come to the clinic in 1990 their letters would be available until they were 

discharged. For a patient whose first appointment in the clinic was before 1988 

(for example 1985), they would definitely have a diagnosis, but their clinic letters 

would be recorded after 1988 and anything before that may or may not be 

available in the database.   

It is, therefore, obvious that while some variables (like diagnosis and age) are 

available for every single patient, other variables depend on the operator’s input 

to the system and may be missing.   

2.2.1.2 Health Informatics Services Database 

The Leicestershire NHS Health Informatics Services (HIS) holds the “hospital 

episodes statistics” database. The HIS database covers the same stable 

population of approximately one million individuals served by the endocrinology 
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clinics and has been routinely linked to the local population register since it was 

established in 1985. HIS also contains demographic data such as ethnicity, index 

of multiple deprivations (IMD), and a record of patient’s date of registration in the 

health system which indirectly reflects migration in and out of the region when a 

patient has multiple registrations over time. However, HIS does not hold data on 

the referrals to the general practice. The HIS database was used to extract any 

hospital admission or reported death in the study population. Any patient who 

was admitted to a hospital in Leicester would have an entry in this database and 

therefore it is a fairly robust database for determining the hard cardiovascular 

(CV) outcomes which might need in-patient admission.  

 

I did not have direct access to the database, but our team had a collaboration 

with Dr Hanna Blackledge (HB) in the local strategic health authority (currently 

known as clinical commissioning group) which administrates the HIS database.  

2.2.1.3 Data Linkage 

A search criteria was set up by Dr Howlett to interrogate LCW for any recorded 

diagnosis of “PCOS” at any time The inclusion criteria were women who attended 

the clinic at LRI between October 1988 and 1st November 2009 (point of data 

extraction) and were assigned a clinical diagnosis of PCOS. For all the patients 

the same report retrieved data on presence, dates and details of: a) symptoms 

and signs of PCOS, b) diabetes mellitus, c) other conditions which would exclude 

the patient from analysis (Cushing’s syndrome and congenital adrenal 

hyperplasia), d) any type of CV disease or CV risk factor (including hypertension 

and smoking), e) ethnic origin and f) death. 

The extracted data at this stage was merged with Leicester hospital episodes 

statistics maintained by the HIS database. The anonymised linkage was done in 

Sept/2010 by HB in the HIS team, using two identifiers (NHS numbers and date 

of birth) and finalised by Dr Laura Gray, the statistician in our team. 
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2.2.2 Steps in processing the database 

The search in LCW data linkage were finalised and the following steps were 

completed:  

1. Reviewing the available electronic letters for all the extracted patients 

to ascertain the criteria for the diagnosis of PCOS in each patient and 

capture as much data as possible which were mentioned in the clinical 

letters and not directly entered into the electronic database.  

Presenting symptoms such as hirsutism, acne, infertility or menstrual 

irregularity were typically recorded, but in some cases further 

exploration of the diagnostic criteria leading to the diagnosis of PCOS 

such as blood test, or results of examination were not systematically 

recorded or dictated in the clinical letters. The defining signs and 

symptoms for each category of diagnosis as per the Rotterdam 

definition (27) were: 

Clinical or biochemical hyperandrogenism; any documentation of 

“hirsutism”, “acne”, “androgenic alopecia”, or blood tests indicative of 

“high testosterone”, or “high free androgen index”. It has been a 

historical routine in the department to use a self-scoring modified 

Ferriman-Gallwey (181) scale for hirsutism as well as the clinician’s 

examination. Unfortunately, there are hardly any electronic records of 

the actual score in the LCW.  

Anovulation: any documentation of “oligomenorrhoea”, or 

“amenorrhoea”, and or “infertility” (which was investigated otherwise 

and confirmed to be related to PCOS) was included in this category. 

Exclusions were reports of “menorrhagia”, “polymenorrhoea”, 

“menstrual irregularity”, and spotting, which would not have a uniform 

description and have never been classically included in the diagnosis 

of PCOS.  
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Imaging documentation of polycystic ovaries; any ultrasound or 

Magnetic Resonance Imaging (MRI) confirmation of the cysts in the 

ovary (ovaries), which were reported by the radiographer as polycystic 

ovaries (PCO). However, it should be mentioned that during the period 

in which most of these patients presented it was not the clinical policy 

of the department to perform routine ovarian ultrasound when the 

diagnosis of PCOS was clear on clinical and biochemical grounds 

(26,27).   

An example to illustrate the work is a patient whose hyperandrogenism 

was indicated by her blood test (high testosterone or high free 

androgen index) which could have been recorded in three ways in the 

LCW:   

i) actual level of high testosterone 

ii) a mention in the clinic letter as “Patient’s blood test showed high 

levels of free androgen index, indicative of PCOS” or  

iii) “her examination and investigations are indicative of the 

diagnosis of PCOS” and the actual result or criteria was not 

recorded.  

Diagnostic criteria for the first two examples would be updated 

to have “hyperandrogenism” as a criterion, but the 3rd case 

would be left blank as her diagnostic criteria were not clear. 

Since data were all recorded in the database as part of a routine clinical 

practice and since a clinical diagnosis of PCOS had been applied to 

the patient in the endocrinology clinic and was consistently reviewed 

by a senior endocrinologist, it was considered that in patients where no 

symptoms or investigation were recorded this was most likely evidence 

of failure to record relevant clinical findings rather than evidence of the 

absence of these findings. [Subgroup analyses have been performed 

for those with evidence for definite PCOS [two or more Rotterdam 

criteria (182))]. 
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2. Clinical letters and all the available laboratory data were reviewed for 

all the patients who also had a recorded diagnosis of Cushing, 

Congenital adrenal hyperplasia, hyperprolactinemia and 

hypothyroidism to make sure that the diagnosis of the PCOS stands 

after the related investigations or the patient is excluded if needed. The 

patients in this category were all reviewed together with Dr Howlett to 

make sure there was an input from a senior endocrinologist in 

establishing the final diagnosis. 

3. The diagnosis of diabetes was reviewed to make sure there was 

evidence of follow up in the diabetes speciality clinic (an indication of 

correct diagnosis) or a confirmatory blood test in the laboratory 

database for anyone not under care of our clinic. In view of the reports 

of a high number of people being misclassified (183) followed by the 

publication of the guidelines in the Classification of Diabetes (184), all 

of the patients with a recorded diagnosis of Type 1 diabetes were 

reviewed by myself and an independent Diabetologist (Dr David 

Webb). Their diagnosis on the database was changed to T2DM if they 

met the current classification criteria. 

Possible approaches to the analysis of this complex database were considered: 

ideally, for the CV outcome analysis, a control group matched at baseline for all 

the known CV risk factors would be selected and followed up in parallel to our 

PCOS patients. Finding a control group from the general female population in 

Leicester proved extremely difficult primarily due to the retrospective nature of 

this analysis, and changes in the structure and the data storage in the local 

strategic health authorities over 22 years and the complexity of a young 

population in the study group with their migration history, socio-economic and 

ethnic backgrounds. Studying patients from the same clinical database with a 

different endocrine diagnosis such as thyroid disease was considered, but it 

proved impossible to identify any group with equivalent numbers in the same age 

distribution who were free of endocrine-disease-associated CV risk factors. 

Therefore selection of the age-group matched local general female population 

monitored on the same database would at least eliminate some of the 
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confounding factors such as age, ethnicity and index of multiple deprivation 

(IMD).  

2.2.3 Statistical methods  

Descriptive characteristics of the population are presented using mean (standard 

deviation = SD) for continuous variables and percentages for categorical 

variables. The available demographics and clinical characteristics recorded at 

any stage during the treatment of the patients were used for this analysis, which 

would generally mean the data from first appointment in the speciality clinic. 

However, it should also be emphasised that the first presentation to a speciality 

clinic is not usually the first date of diagnosis of PCOS and patients would often 

have been diagnosed prior to that appointment by their general practitioner. 

Similarly, symptoms might have been present for some time before a patient 

sought medical advice.  

For the categorical data such as signs, symptoms, smoking and history of 

hypertension only the presence (rather than the absence) of these parameters 

were recorded in the database and therefore missing fields could relate to either 

a negative or missing response. For the continuous data only the first available 

recording of the data were used for analysis.  

Ethnicity was self-reported on registration in the hospital or HIS database. These 

reports were grouped in four broad categories; white (white British, white Irish, 

white), south Asians (= SA, including; Bangladeshi, Indian, Pakistani), Black 

(African-Caribbean, African Black), and others (Chinese, Other Asian 

background, other ethnic groups, mixed ethnic groups).  

Ethnicity was not recorded for 19% (n=450) of the population. Two independent 

expert administrators assigned the ethnicity on the basis of the name and 

available religious orientation; for example, an Indian name with a Hindu or Sikh 

religion was assigned SA or an English name with a Church of England 

orientation was assigned White. Religious orientation was recorded for 158 of the 

450 patients (35%). Any uncertainty was recorded as “other ethnic origins” and 

therefore excluded from this analysis for ethnic associations. Two administrators 
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disagreed in 23 cases (<1%) who were classified as “other”. This methodology 

has been used in previous studies (185).     

Data was not imputed for the missing variables: “diagnostic criteria for PCOS”, 

“ethnicity”, “BMI” and “BP”. However, sensitivity tests were performed on the 

database and the groups were compared by analysis of variance (ANOVA) test.  

 

The following sections describe the phenotypic characteristics of this population 

followed by their long term cardiovascular outcomes. Specific statistical methods 

and analysis used for each of these sections will be described separately under 

the related subheadings. 
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2.3 Phenotypic description of a multi-ethnic population of women with 

PCOS  

2.3.1 Results 

Data extraction yielded 2,422 patients. However, two had never attended the 

diabetes and endocrine clinic and four had double entries and therefore 2,416 

women with a diagnosis of PCOS had attended the speciality clinic during the 

observation period. Of these a total of 63 women had to be excluded due to one 

or more of the following reasons; i) alternative confounding diagnoses namely 

Cushing’s syndrome (n=14) or congenital adrenal hyperplasia (n=8), ii) having no 

NHS number recorded in the clinical database (n=36) or age under 16 at the time 

of data extraction (n=10).  

Table 2.1 shows the characteristics of the 2,353 PCOS patients included in this 

analysis which consisted of 29% SA, 64.7% white, 1.1% black and 5.1% other 

ethnicities. Mean (SD) age at first clinic appointment was 26.4 (7.6) years and 

age range of 8.6 to 64.8 years. [Obviously the diagnosis of PCOS would not have 

been made at these extremes of age; some paediatric patients would have been 

referred to the endocrine service for other reasons such as growth problems and 

then stayed under follow up in the clinic and they were diagnosed with PCOS at 

a later age. For the post-menopausal women; they had been diagnosed with 

PCOS elsewhere and had been referred to the endocrine department for any 

other reasons such as diabetes, obesity management, etc. Their diagnosis of 

PCOS would have been reviewed by the endocrine consultants before being 

entered into the database]. Mean (SD) BMI was 30.1 (7.6) kg/m2, ranging from 

15.2 kg/m2 to 63.9 kg/m2.    

The mean (SD) duration of follow up in the clinic was 2.9 (4.1) years, ranging 

from zero to 27.9 years  The mean number of out-patient appointments was 5.3 

(SD 5.4) visits for each patient ranging from zero to 63 visits (Median 4 and mode 

2). The majority (88.8%) were under the care of two endocrine consultants; Dr 

Howlett and Dr Levy (82.6 and 6.2% respectively).  
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Table 2.1 Characteristics of the women with PCOS registered in Leicester Clinical 

Workstation from 1988 to 2009 

Variable Total Cohort  

Total (number) 2353 

Age in years; Mean (SD)  26.4 (7.6) 

Ethnicity (%)  

White 64.7 

South Asian  29.1 

Black  1.1 

Other  5.1 

Smoker (%) 13.5 

Acanthosis Nigricans (%) 6 

BMI, Mean (SD) kg/m2 30.1 (7.6) 

IMD Mean (SD) 20.99 (15.13) 

History of Hypertension (%) 9.3 

Systolic BP Mean (SD), mmHg 130.6 (15.7) 

Diastolic BP Mean (SD), mmHg 73.7 (11.1) 

Evidence of androgen excess (%) 87.5 

Hirsutism 75.5 

Androgenic Alopecia 4.5 

Acne 21.3 

Increased Androgen Excess† 5.7 

Evidence of anovulation (%) 78.5 

Oligomenorrhoea 58.3 

Amenorrhoea 16.1 

Infertility 15.6 

Polycystic ovaries (%)‡ 7 

SD = Standard Deviation, BMI= Body mass index, IMD = Index of multiple deprivation,  
BP = Blood Pressure. 
† This has not been documented for every patient as explained in page 30. ‡ As explained in 
page 30, the imaging investigation has not been a routine practice in Leicester. 
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2.3.1.1 Sub-groups and sensitivity analysis  

As mentioned in the methods section, there were some missing data and 

therefore sensitivity analyses were performed to analyse the impact of the 

missing data on the total population.  

Definite PCOS  

Some of the patients did not have a documentation of the minimum two criteria 

required for a definite diagnosis of PCOS as per Rotterdam consensus (27). The 

characteristics of the women who had at least two diagnostic criteria (72% of the 

total cohort) are presented in Table 2.2. Considering that ultrasound scan was 

not routinely done in Leicester, most of these women (94%) also would be 

diagnosed with PCOS based on the classic National Institute of Health criteria 

(26).  

Those with definite PCOS were similar to the total cohort (Table 2.2) except that 

they were younger in age.  

Those with definite PCOS, however, had slight differences with those without a 

definite diagnosis. Patients with definite diagnosis of PCOS were younger, had 

more acanthosis nigricans (AN), and higher BMI (30.3 Vs 29.3 kg/m2 P = 0.03). 

They were similar in ethnicity distribution, BP, history of hypertension and 

smoking rates. Expectedly, there were differences in the recorded signs and 

symptoms. However interestingly the two groups were not different in the 

recorded “androgenic alopecia” and that is possibly due to the rarity of this sign 

and possibly its importance for the patients as something which brings them to 

the clinicians as a first complaint and therefore would be documented in the 

database in the problem list.  
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Table 2.2 Comparison of the cohort with and without definite diagnosis of PCOS 

as per Rotterdam criteria [Presented as Mean (SD) or %] 

SD = Standard Deviation, N/A = not applicable, IMD = Index of multiple deprivation, BP = Blood 
Pressure  
† This has not been documented for every patient as explained in page 30. ‡ As explained in 
page 30, imaging investigation has not been a routine practice in Leicester  

Variable Total Cohort 
(A) 

Definite 
PCOS (B) 

Not Definite 
PCOS (C) 

P-Value B 
Vs C 

Total (number) 2353 1714 639 N/A 

Age in years; 26.4 (7.6) 25.7 (7.1) 28.0 (8.6) <0.001 

Ethnicity  

White 64.7% 65.2% 63.4% 0.5 

South Asian  29.1% 28.8% 29.9% 0.6 

Black  1.1% 0.9% 1.6% 0.4 

Other  5.1% 5.1% 5.2% 0.6 

Smoker  13% 13.1% 14.6% 0.2 

Acanthosis Nigricans  6% 6.9% 4.1% 0.006 

BMI, kg/m2 30.1 (7.6) 30.3 (7.6) 29.3 (7.5) 0.03 

IMD  20.99 (15.13) 21.26 (15.4) 20.3 (14.4) 0.16 

History of Hypertension 9.3% 9.1% 9.9% 0.6 

Systolic BP mmHg 130.6 (15.7) 130.6 (15.1) 130.7 (18.2) 0.9 

Diastolic BP mmHg 73.7 (11.1) 73.7 (10.9) 73.9 (11.8) 0.8 

Evidence of androgen excess  87.5% 95.6% 66.2% <0.001 

Hirsutism 75.5% 80.3% 62.0% <0.001 

Androgenic Alopecia 4.5% 4.8% 3.4% 0.09 

Acne 21.3% 23.3% 16.0% <0.001 

Increased Androgen Excess† 5.7% 7.3% 1.6% <0.001 

Evidence of anovulation  78.5% 98.0% 26.3 <0.001 

Oligomenorrhoea 58.3% 74.7% 14.2% <0.001 

Amenorrhoea 16.1% 19.0% 8.5% <0.001 

Infertility 15.6% 18.1% 9.1% <0.001 

polycystic ovaries ‡ 7% 9.5% 0.3% <0.001 



 

38 

 

Table 2.3 Comparison of cohorts of women with PCOS with Known and Unknown 

ethnicity [Presented as Mean (SD) or %] 

Variable Total Cohort 
(A) 

Known 
ethnicity(D) 

Unknown 
ethnicity (E) 

P-Value D 
Vs E 

Total (number) 2353 1903 450 N/A 

Age in years;  26.4 (7.6) 26.7 (7.7) 24.8 (6.8) <0.001 

Ethnicity  

White 64.7% 65.4% N/A N/A 

South Asian  29.1% 29.0% N/A N/A 

Black  1.1% 0.8% N/A N/A 

Other  5.1% 5.3% N/A N/A 

Smoker   13% 13.6% 13.1% 0.4 

Acanthosis Nigricans  6% 6.5% 4.7% 0.09 

BMI, kg/m2 30.1 (7.6) 30.5 (7.7) 27.8 (6.9) <0.001 

IMD  20.99 (15.13) 21.1 (15.4) 20.5 (13.9) 0.5 

History of Hypertension 9.3% 10.8% 3.1% <0.001 

Systolic BP  mmHg 130.6 (15.7) 130.9 (16.0) 128.3 (13.8) 0.09 

Diastolic BP , mmHg 73.7 (11.1) 74.1 (11.2) 70.5 (10.0) 0.001 

Evidence of androgen excess  87.5% 87.7% 87.1% 0.4 

Hirsutism 75.5% 76.3% 72.4% 0.05 

Androgenic Alopecia 4.5% 4.9% 2.7% 0.02 

Acne 21.3% 20.3% 25.6% 0.01 

Increased Androgen Excess† 5.7% 5.8% 5.8% 0.9 

Evidence of anovulation  78.5% 78.5% 78.7% 0.9 

Oligomenorrhoea 58.3% 58.6% 56.9% 0.3 

Amenorrhoea 16.1% 15.4% 19.1% 0.03 

Infertility 15.6% 17.4% 8.0% <0.001 

Polycystic ovaries ‡ 7% 7.4% 5.6% 0.1 

SD = Standard Deviation, N/A = not applicable, IMD = Index of multiple deprivation, BP = Blood 
Pressure 
† This has not been documented for every patient as explained in page 30. ‡ As explained in 
page 30, imaging investigation has not been a routine practice in Leicester 
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Known Ethnicity  

Similarly as discussed earlier, some of the patients did not have an ethnicity 

recorded in the database. A subgroup of the patients in whom the ethnicity was 

definitely recorded and self-defined by patients was identified. The characteristics 

of these patients are shown in the same Table 2.3. 

Those with unknown ethnicity were younger, slimmer and had lower diastolic 

Blood pressure (BP) and less infertility (Table 2.3). However, separating their 

data from the total cohort did not affect any of the variables as the group with 

known ethnicity were similar to the total cohort in their demographic and clinical 

characteristics.  

 

Missing BMI and BP 

Number and percentage of patients who had their blood pressure (BP) and body 

mass index (BMI) recorded were 1,010 (48%) and 1,603 (68%) respectively.  

Those with missing BP and BMI were healthier in some aspects (low smoking 

rates and lower history of hypertension) and had less hyperandrogenic and 

anovulatory signs. (Table A2.1 and A2.2 Appendix 2) 

 

Those with missing data were generally associated with the earlier days of the 

database and their data entry had been done in the development stage of the 

clinical database (at the end of observation; time (SD) from first appointment for 

those with missing diagnostic criteria was 12.3 (6.4) years versus 9.3 (6.4) p < 

0.001) and most of these missing data clustered together: for example, only 12 

patients out of the 750 patients with missing BMI had their blood pressure 

measured. 

In summary, the sensitivity analyses showed that the missing data might have an 

impact on the interpretation of the results especially in case of BMI and BP.  
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2.3.2 Summary and discussion; 

This cohort of women with PCOS were young and generally overweight and 

obese and these characteristics were not different to the other cohorts described 

in the literature (92,93) . The distribution of hyperandrogenic and anovulatory 

signs and symptoms and other morphologic characteristics like BMI were also 

similar to the other described cohorts (43). Besides, the ethnic distribution of this 

database was also similar to the background population in Leicester with one-

third SA and two-thirds white (186).  

Finding these similarities support the extrapolation of the findings to the women 

with PCOS outside this database or non-local women with PCOS. Of course one 

can only expect some selection bias in dealing with a population of women with 

PCOS who have been referred by their primary care physician to a speciality 

clinic (187). However, with 70 to 90% of the women with PCOS not being 

diagnosed and not seeking any medical advice (29,32) there is always a degree 

of bias in the selected population. In the current situation a cohort which has same 

behaviour as the rest of the described cohorts in the literature is well placed to be 

studied in detail.  

The general problem of the missing data in a database (especially one that is 

collected in a clinical setting) applies here. The sensitivity tests performed on 

those with missing data showed the necessary steps needed to be taken in 

performing further analysis on this population and also the need for a cautious 

approach in interpreting the results. Lower smoking rate and history of 

hypertension in those with missing BMI and BP records as well as lower rates of 

anovulatory and hyperandrogenic signs could either be a result of less 

documentation of all signs and symptoms together (as described before), or could 

be the result of an unintentional bias for not documenting the data in the 

“healthier” women.  
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2.4 Clinical characteristics of polycystic ovary syndrome in White and 

South Asian women; comparison of ethnicities, younger and older, 

obese, overweight and normal weight women with PCOS  

 

2.4.1 Statistical methods 

The general methodology and statistical methods which were described 

previously (section 2.2.3) do also apply to this section as well as the following 

additional points. 

The primary aim of this analysis was to compare the phenotypic differences 

between ethnic groups and therefore the results of the earlier sensitivity analyses 

were considered. There were clinical and demographic differences between 

those with known and unknown ethnicity and, therefore, the cohort with known 

ethnicity (n=1903) has been used for this analysis (Table 2.3 page 38). Also, 

because of the very low number of the “Black” (n=16) and “other ethnic” (n=101) 

groups, in the following analyses of the effects of ethnicity, age and BMI, only the 

white and SA ethnic population have been considered. This has therefore 

reduced the total population from 2,353 to 1,786.  

Three separate analyses were performed on the database to compare women 

based on their ethnicities, age of presentation to clinic and weight category.  

Age adjusted comparison was performed between the white and SA groups, 

using linear regression models for continuous variables and logistic regression 

models for categorical variables.  

In a separate analysis, women were divided into two broad age categories based 

on the age at their first clinic visit; younger than 30 years (<30) and older than 30 

years (≥ 30). The age of 30 was used as one of the key stages in adult 

development and bearing in mind its psychological impact on the adult 

development, career and personal life (188,189). Besides, the mean age for 

marriage in women in UK, between 1988 to 2008, has moved up from 28 to 34 

years old (190). [Consideration was given to this important developmental age 
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also in view of the development of the SUCCESS education programme 

(described in Chapters 4-6)]. Ethnicity adjusted comparison was used to compare 

characteristics between the two age groups, using linear regression models for 

continuous variables and logistic regression models for categorical variables. 

Ethnic specific BMI cut points (191) [White: Normal BMI < 25 kg/m2, 25 ≤ 

overweight < 30 kg/m2 and Obese ≥ 30 kg/m2; Black, SA and minor ethnicities: 

Normal BMI < 23 kg/m2, 23 ≤ overweight < 27.5 kg/m2 and Obese ≥ 27.5 kg/m2] 

was also used to categorise and compare the groups. For this comparison only 

SA and white patients with a recorded BMI were used (n=1254) 

 

2.4.2 Results 

2.4.2.1 Comparison of the two ethnicities;  

Table 2.4 shows the age adjusted characteristics of the white and SA women with 

PCOS. Compared to the White group, SA women presented at a younger age 

and therefore an age adjusted comparison was conducted for the rest of the 

characteristics. South Asians had a more deprived socio-economic status and 

had significantly higher rates of documented acanthosis nigricans (AN), T2DM 

and hyperandrogenic symptoms. White women had a significantly higher BMI, 

however, the ethnic specific cut points for BMI (191) showed that both ethnicities 

had the same proportions of obese and overweight women. Systolic and diastolic 

BP were higher in white women but the overall past medical history of 

hypertension was not different between the two groups. Evidence of anovulation 

especially, amenorrhoea, were significantly higher in white women.   

 

  



 

43 

 

Table 2.4 Age adjusted comparison of the White and South Asian women with 

PCOS  

Variable White(n=1246) SA(n=540) P-Value  White Vs SA 

Demographic variables: Mean (SD) or % 

Age in year:  27.6 (7.8) 25.0 (7.4) <0.001 

Deprivation score (IMD) 18.9 (15.1) 25.3 (15.0) <0.001 

Smoking 18.3 4.3 <0.001 

Acanthosis Nigricans 2.9 13.7 <0.001 

Type 2 Diabetes 5.9 9.6 <0.001 

Biomedical variables : Mean (SD) or % 

Body Mass Index 31.3 (7.9) 28.8 (6.7) <0.001 

Body Weight † 

Normal 24.3 21.7 0.1 

Overweight 22.5 23.0 0.9 

Obese 53.2 55.3 0.1 

Hypertension-History 11.6 9.4 0.8 

Systolic BP in clinic 133.3 (16.1) 126.3 (14.7) <0.001 

Diastolic BP in clinic 75.4 (11.4) 71.3 (10.2) <0.001 

Evidence for Androgen Excess: % 

Any Androgen criteria 85.6 92.8 <0.001 

Hirsutism 72.4 84.8 <0.001 

Androgenic-alopecia 4.5 5.6 0.2 

Acne 21.5 17.4 0.01 

Evidence for Anovulation: % 

Any Anovulation criteria 81.0 73.0 <0.001 

Oligomenorrhoea 58.3 59.6 0.8 

Amenorrhoea 17.7 10.7 <0.001 

Infertility 18.1 15.4 0.6 

SD= Standard Deviation, BP=Blood Pressure    
† Body Weight Classification is defined based on ethnicity cut off points [White: Normal BMI < 25 
kg/m2, 25 ≤ overweight < 30 kg/m2 and Obese ≥ 30 kg/m2, Black, SA and minor ethnicities: Normal 
BMI < 23 kg/m2, 23 ≤ overweight < 27.5 kg/m2 and Obese ≥ 27.5 kg/m2]  (191)  
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2.4.2.2 Age at presentation to clinic 

Considering the significant effect of ethnicity on clinical and demographic 

characteristics, the comparison of the two presenting age groups was adjusted 

for ethnicity (Table 2.5).  

Patients who first presented to the speciality clinic at an older age (> 30 years) 

appeared to be more obese, and had higher rates of T2DM, hypertension, systolic 

and diastolic BP. Although the overall hyperandrogenism was not different 

between the two groups, there was a shift from acne to hirsutism in those who 

presented to clinic at an age above 30 years. Evidence of anovulation decreased 

except for infertility which was more common an issue with those in the older age 

group.   

Fig 2.2 summarises the composition of the signs and symptoms in each ethnicity 

and age group.        
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Table 2.5 Ethnicity adjusted† comparison of clinical and demographic 

characteristics according to the age of presentation in clinic  

Variable Under 30 years 
(n=1212) 

Above 30 
years (n=574) 

P-Value 
<30 Vs ≥30 

Demographic variables: Mean (SD) or % 

Average Age (years) 22.5 (4.3) 35.9 (5.2) NA 

Deprivation score  21.4 (15.5) 19.6 (14.8) 0.1 

Smoking-History 12.5 17.2 0.07 

Acanthosis Nigricans 7.0 4.4 0.2 

Type 2 Diabetes-History 4.4 12.7 <0.001 

Biomedical variables: Mean (SD) or % 

Body Mass Index 29.6 (7.4) 32.6 (8.0) <0.001 

Body weight‡ 

Normal 27.4 15.4 <0.001 

Overweight 23.4 21.1 0.4 

Obese 49.2 63.5 <0.001 

Hypertension-History 6.1 21.1 <0.001 

Systolic BP in clinic 129.3 (15.2) 134.7 (17.0) <0.001 

Diastolic BP in clinic 72.4 (10.8) 77.7 (11.1) <0.001 

Evidence for Androgen Excess: % 

Any Androgen criteria 87.1 89.0 0.1 

Hirsutism 73.3 82.2 <0.001 

Androgenic-alopecia 4.6 5.2 0.5 

Acne 22.8 15.0 <0.001 

Evidence for Anovulation: % 

Any Anovulation criteria 81.7 72.0 <0.001 

Oligomenorrhoea 62.1 51.4 <0.001 

Amenorrhoea 17.0 12.5 0.005 

Infertility 14.7 22.6 <0.001 

SD=Standard Deviation, BP=Blood Pressure, NA=Not applicable     
†Considering the significant effect of ethnicity on clinical and demographic characteristics the 
comparison was adjusted for ethnicity.  
‡ Body Weight Classification is defined based on ethnicity cut off points [White: Normal BMI < 25 
kg/m2, 25 ≤ overweight < 30 kg/m2 and Obese ≥ 30 kg/m2, Black, SA and minor ethnicities: Normal 
BMI < 23 kg/m2, 23 ≤ overweight < 27.5 kg/m2 and Obese ≥ 27.5 kg/m2] (191).   
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Figure 2.2 Distribution of the clinical signs and symptoms by age group and ethnicity 
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2.4.2.3 Body weight 

Phenotypic characteristics of the different weight categories (191) are compared 

in Table 2.6. There was a significant difference in presenting age to the clinic 

amongst the three weight categories with the obese group being older at their 

first appointment [mean (SD) age at presentation was 25.2 (6.8), 26.1 (7.8), and 

27.6 (8.3) years for normal, overweight and obese groups respectively]. 

Therefore the comparison for the rest of the variables was adjusted for age. 

Obese women with PCOS were more socio-economically deprived, had higher 

prevalence of T2DM, hypertension, and AN. There was no difference in the 

overall presence of androgenic criteria between the three groups, however 

prevalence of hirsutism was higher and that of acne was lower in the obese group 

as compared to the normal weight group. Infertility was much higher in the 

overweight and obese groups. 
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Table 2.6 Age adjusted† comparison of the morphologic symptoms as per body 

weight category‡  

Variables Normal Weight 
(n=295) 

Overweight 
(n=284) 

Obese 
(n=675) 

P Value₣ 

Demographic variables: Mean (SD) or % 

Age (at first clinic) 25.2 (6.8) 26.1 (7.8) 27.6 (8.3) 0.006 

Deprivation Score  19.1 (14.3) 20.6 (14.9) 22.2 (15.9) 0.001 

Smoking 15.9 18.0 15.9 0.8 

Acanthosis Nigricans 1.4 4.2 13.0 <0.001 

Type 2 Diabetes-History 2.4 4.2 12.9 <0.001 

Biomedical variables: Mean (SD) or %  

Hypertension-History 3.7 9.5 17.5 <0.001 

Systolic BP mmHg 123.0 (13.7) 127.3 (14.0) 135.7 (15.8) <0.001 

Diastolic BP mmHg 70.2 (9.1) 71.5 (11.7) 76.7 (10.9) <0.001 

Evidence for Androgen Excess: % 

Any androgen  Criteria 89.5 90.8 90.1 0.9 

Hirsutism 72.9 78.5 80.6 0.007 

Androgenic alopecia 5.4 5.3 6.4 0.8 

Acne 32.2 24.6 16.0 <0.001 

Evidence for Anovulation: % 

Any anovulation criteria 75.9 79.2 85.0 <0.001 

Oligomenorrhoea 41.7 39.8 34.8 0.01 

Amenorrhoea 20.7 16.2 16.4 0.2 

Infertility 9.8 21.1 18.4 0.04 

SD= Standard Deviation, BP=Blood Pressure,   
†Considering the significant effect of the age, the comparison was adjusted for age. Body ‡Weight 
Classification is defined based on ethnicity cut off points [White: Normal BMI < 25 kg/m2, 25 ≤ 
overweight < 30 kg/m2 and Obese ≥ 30 kg/m2, Black, SA and minor ethnicities: Normal BMI < 23 
kg/m2, 23 ≤ overweight < 27.5 kg/m2 and Obese ≥ 27.5 kg/m2]  (191).  
₣Comparison of obese to normal weight category 
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2.4.3 Summary of results and discussion 

This analysis showed the differences in clinical and demographic characteristics 

of SA and white women with PCOS and also showed that body weight and age 

has some effect on their presenting complaint to a speciality clinic. Compared to 

the white women, SA were generally referred to the clinic at a younger age, had 

more hyperandrogenic and less anovulatory symptoms. Overall, white women 

had a higher mean BMI but the proportion of women with “obesity” and 

“overweight” as defined by ethnic specific cut points (191) were not different. A 

significant proportion of both white and SA women over 30 years were obese. 

White women had a higher prevalence of smoking which is important in terms of 

cardiovascular (CV) risk. Most of the patients who complained of acne in our 

clinics were younger with normal body weight, as opposed to women presenting 

with infertility who were generally older and more obese.  

The association of ethnicity with metabolic and phenotypic presentations of 

PCOS have been described previously (173,174,192), however, previous multi-

ethnic studies are of small scale and dominated by one single ethnicity and might 

not have been a true representative of the background population (45,172,193). 

Comparison between white and SA has also been conducted previously and less 

insulin sensitivity and higher BMI in SA women has been reported (45) as well as 

higher rates of hirsutism, acne and AN (45) and this study confirms some of these 

findings and adds that SA women were younger than white women at their first 

referral. More importantly this analysis showed that although the BMI was 

significantly higher in the white women, after adjusting for ethnic specific cut 

points of BMI, the prevalence of obesity was the same in both ethnicities.  

In view of other CV risks there was a mixed status for white and SA women with 

PCOS. South Asian women had higher rates of T2DM, while white women had 

higher systolic and diastolic BP and much higher rates of smoking.  

The observation that presenting features of PCOS are associated with age, BMI 

and ethnicity may be a reflection of differences in health seeking behaviour as 

well as pathogenetic associations. For example, young slim women with PCOS 

may be more likely to have a consultation for their acne, whilst older women may 
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be more likely to seek fertility assistance. Understanding these specific 

characteristics will have to be considered in the development of the structured 

education programme to address patients’ psychological (194,195) and 

metabolic needs (4,129).  

Our cohort were similar to the literature in view of their signs and symptoms; 

almost 75% of our patients were either overweight or obese and the prevalence 

of clinical signs and symptoms of PCOS was similar to the previously described 

rates in large and small populations of PCOS patients (4,5,43) as detailed in 

Chapter 1. 
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2.5 Diabetes and cardiovascular outcomes in a multi-ethnic population 

of women with PCOS             

2.5.1 Statistical methods  

The general methodology and statistical methods described previously (section 

2.2.3) do also apply to this section as well as some additional points. 

The PCOS database from Leicester clinical workstation (LCW) was linked to the 

hospital episode statistics in health informatics services (HIS) database to 

observe the admission behaviour of women with PCOS. The outcomes of interest 

were T2DM, myocardial infarction (MI), angina, heart failure (HF), stroke, and 

cardiovascular (CV) death. Additionally, in some analyses a composite CV 

outcome, defined as any of MI, angina, HF, stroke and CV mortality.  

The incidence rate of each of these outcomes was calculated as the number of 

new cases divided by the total number of person-years at risk for that condition. 

Individuals started contributing person-years from their first clinic visit or earliest 

registration on local HIS, whichever was last, if they were free of the disease of 

interest at that time. Registration on HIS was required because CV incident 

events were extracted from that data source. Individuals were then followed up 

until they had the event of interest, died, migrated out of the Leicestershire area 

or reached the end of observation (1st November 2009), whichever occurred first. 

If someone who had previously migrated was re-registered then each period in 

the database was treated separately to the above end points. 

Prevalence at the end of the observation period was estimated for each of the 

outcomes among all of the study participants and separately in four age groups 

(15-44, 45-54, 55-64 and ≥65 years) based on their age at 1st November 2009. 

Prevalence was defined as having a history of the event of interest by the end of 

the observation period. For example, prevalent MI means that the patient had 

had a MI at any point up to 1st November 2009. 

Risk factors for T2DM and the composite CV outcomes were determined using 

multiple logistic regression. The explanatory variables used in the model were 
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age, body weight, index of multiple deprivation (IMD) as a marker of socio-

economic status, hyperandrogenism, anovulation, ethnicity, smoking and history 

of hypertension (and additionally, diabetes status when analysing the composite 

CV outcome). Regression analysis was not performed on individual CV outcomes 

as the number of events was not large enough to make a meaningful comparison.    

Odds ratios were used to compare the proportion of women with an event of 

interest at the end of observation with comparable data in the local and national 

female population. Local data were available from the HIS database calculated 

based on the number of the hospital admissions for that event of interest over the 

population denominators for that age group. National data were available from 

the Health Survey for England (196-198).  

Sensitivity analyses were performed by repeating all analyses with those women 

who were classified as definitely having PCOS according to Rotterdam (182) 

criteria (Table 2.2 page 37).  

2.5.2 Results 

2.5.2.1 Description of subjects 

Of the 2,353 women with PCOS, 52 patients had to be excluded because they 

had migrated out of the local HIS database before their first clinic visit (e.g. 

patients referred to the clinic from outside Leicestershire and/or after moving out 

of Leicestershire) leaving us a total of 2,301 women with PCOS. The deletion of 

the 52 patients did not affect the general description of the population as 

described in the Table 2.1 (page 35). 

Mean (SD) age at the start of the observation was 29.6 (9.1) years and at the end 

of observation was 36.3 (10.0) years, ranging between 16 and 79 years. 

2.5.2.2 Incidence rates 

Table 2.7 shows the details of follow-up periods and the number of incident cases 

for each outcome of interest. Incidence of T2DM, MI, angina, HF, stroke, and CV 



 

53 

 

death rates were 3.6, 0.8, 1.0, 0.3, 0.0, and 0.4 per 1000 person-years, 

respectively.  

2.5.2.3 Disease prevalence at the end of the observation period  

Table 2.8 shows the prevalence of T2DM, MI, angina, and HF at the end of the 

observation period by age groups. As expected, given the cumulative nature of 

the data, there is an increasing pattern of age group-specific prevalence of these 

conditions. 

By the end of the observation period, a diagnosis of T2DM had been recorded in 

138 (6%) patients with a mean age of diagnosis of 34.5 years (SD 11.1). In total, 

31 patients (1.3% of total PCOS population) experienced at least one of the 

events included in the composite CV outcome (16 MIs, one stroke, five HFs, 22 

anginas and five CV deaths). Eighteen patients had had angiography; all 16 

patients with MI and two with angina. Five had angioplasty; one had coronary 

artery bypass graft and four had percutaneous angioplasty.   
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Table 2.7 Incidence rate for Diabetes and Cardiovascular events per 1000 person-years in women with PCOS 

Outcome Baseline 
population at risk 

Total observation period 
person-years 

Observation period per 
person-years Mean (SD) 

Number of 
new events 

Incidence rate per 1000 
person-years (95% 

Confidence Interval) 

Type 2 Diabetes  2,164 11,349 5.2 (5.1 ) 41 3.61 (2.59 to 4.90) 

Myocardial Infarction 2,295 12,087 5.2 (5.1) 10 0.83 (0.40 to 1.52) 

Angina 2,291 12,059 5.2 (5.1 ) 12 1.00 (0.51 to 1.74) 

Heart Failure 2,299 12,124 5.2 (5.1) 3 0.25 (0.05 to 0.72) 

Cerebrovascular 
Accident  

2,300 12,129 5.2 (5.1 ) 0 0.00 

Cardiovascular Death 2,301 12,129 5.2 (5.1) 5 0.41 (0.13 to 0.96) 

SD, Standard Deviation 
 
 

Table 2.8 Age-Specific prevalence of the reported conditions shown as % (95 % confidence interval)† 

Age Group, years 

Disease 16-44 (N=1855) 45-54 (N=352) 55-64 (N=83) ≥65 (N=11) Total (N=2301) 

Type 2 Diabetes 4.4 (3.4 to 5.3) 11.1 (7.8 to 14.4)  15.7 (7.8 to 23.5)  45.5 (16 to 74.9) 6.0 (5.9 to 6.9) 

Myocardial Infarction 0.1 (0.0 to 1.2) 1.9 (0.5 to 3.4) 6.0 (0.9 to 11.1) 27.3 (1.0 to 53.6) 0.7 (0.4 to 1.0) 

Angina 0.3 (0.0 to 0.5) 2.6 (0.9 to 4.2) 6.0 (0.9 to 11.1) 27.3 (1.0 to  53.6) 1 (0.6 to 1.4) 

Heart Failure 0.1(0.0 to 0.3) 0.3 (0.0 to 0.8) 1.2 (0.0 to 3.6) 9.1 (0.0 to 26.1) 0.2 (0.0 to 0.4) 

Data shown are percentage (95% confidence interval).  †Stroke is not shown here as there was only one case at age of 21 years old. 
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2.5.2.4 Factors associated with T2DM and CV events 

Logistic regression was used to assess the impact of a number of factors on the 

development of T2DM or CV events (Table 2.9). In unadjusted analyses, an 

increased risk of T2DM was significantly associated with a history of 

hypertension, older age, being overweight or obese, SA ethnicity, and smoking, 

while androgen excess was associated with a lower risk of T2DM. The same 

factors remained significant after adjustment except for smoking. In unadjusted 

analyses, factors associated with an increased risk of CV events were a history 

of hypertension, older age, being obese, smoking, and having diabetes, while 

evidence of anovulation was associated with a lower risk of CV events. After 

adjustment for other factors, obesity and diabetes no longer had a significant 

effect. 
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Table 2.9 Logistic Regression Analysis for factors associated with T2DM and composite Cardiovascular Outcome†; Odds Ratio (95% 

CI) 

 T2DM  Composite CV outcome†  

Variable Unadjusted Odds 

Ratio  

Adjusted‡ Odds 

Ratio  

 Unadjusted Odds 

Ratio  

Adjusted‡ Odds 

Ratio  

History of hypertension (Yes Vs No) 11.60 (7.99 to 16.86) 6.47 (4.17 to 10.02)  22.59 (10.49 to 48.68) 9.94 (3.77 to 26.19) 

Age, years 1.06 (1.04 to 1.08) 1.04 (1.02 to 1.06)  1.13 (1.09 to 1.17) 1.08 (1.03 to 1.12) 

BW (Overweight Vs Normal) 3.25 (1.44 to 7.31) 2.77 (1.20 to 6.39)  5.25 (0.61 to 45.19) 3.33 (0.36 to 30.92) 

BW (Obese Vs Normal) 6.46 (3.11 to 13.40) 4.28 (1.99, 9.17)  10.80 (1.45 to 80.42) 4.00 (0.49 to 32.39) 

Evidence of Androgen Excess (Yes 

Vs No) 
0.50 (0.32 to 0.77) 0.33 (0.19 to 0.56)  0.58 (0.23 to 1.43) 0.36 (0.12 to 1.14) 

Evidence of anovulation (Yes Vs No) 0.86 (0.58 to 1.30) 0.96 (0.59 to 1.56)  0.32 (0.16 to 0.67) 0.37 (0.15 to 0.88) 

Ethnicity (Asian Vs White) 1.60 (1.11 to 2.29) 3.08 (1.95 to 4.86)  0.66 (0.28 to 1.54) 1.54 (0.53 to 4.50) 

Smoking (Yes Vs No) 1.60 (1.03 to 2.49) 1.66 (0.99 to 2.78)  3.11 (1.45 to 6.67) 3.33 (1.23 to 8.59) 

Diabetes (Yes Vs No) N/A N/A  6.62 (3.12 to 14.05) 1.18 (0.44, 3.17) 

IMD Score  1.01 (1.00 to 1.02) 1.00 (0.99 to 1.02)  1.00 (0.97 to 1.02) 1.00 (0.98 to 1.03) 

CI = Confidence Interval, CV = Cardiovascular, T2DM = Type 2 Diabetes Mellitus, BW= Body Weight, hypertension = Hypertension, IMD= Index of Multiple 
Deprivation. 
†The composite CV outcome includes any of Myocardial Infarction, Angina, Heart Failure, Cerebrovascular accident, or CV Death.  ‡ Adjusted for all the other 

variables in the table. 
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2.5.2.5 Comparison of PCOS patients with the local and national 

population   

Age specific prevalence of MI, angina and the composite CV outcome was 

significantly higher in PCOS patients aged over 45 years compared with the local 

female population with odds ratio as high as 12.88 in women with PCOS over 65 

years of age (Figure 2.3).  

The age-specific prevalence rates for T2DM and CV events in the PCOS group 

were also compared with estimated national rates. The odd ratios for prevalence 

of MI and diabetes in our PCOS population are higher ranging from 1.2-11.00 fold 

as compared to national data (Figure 2.3).  

Despite the high rates of the age-specific ratios, when it comes to the relative 

ratio for the total cohort of women with PCOS the ratio drops significantly when it 

is compared to the local and national female population.  
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Figure 2.3 Odds Ratio (OR) of Cardiovascular events and T2DM; PCOS Vs Local† or National† Female Population 2009‡ 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Odds Ratio 

Age, years       OR (95% CI)
15-44               1.23 (0.09, 15.51)
45-54               2.86 (1.05, 7.74)
55-64               3.94 (1.44, 10.77)
≥65                   11.00 (2.78, 43.51)
All                     0.77 (0.44, 1.35)

15-44                1.85 (0.53, 6.41)
45-54                2.16 (0.94, 4.96)
55-64                1.93 (0.74, 5.04)
≥65                    2.72 (0.71, 10.40)
All                      0.37 (0.23, 0.58)

15-44                6.04 (4.94, 8.31)
45-54                3.75 (2.59, 5.43)
55-64                2.89 (1.57, 5.34)
≥65                    7.09 (2.15, 23.35)
All                      2.02 (1.71, 2.38)

15-44                2.82 (0.38, 20.53)
45-54                10.63 (4.93, 22.90)
55-64                9.27 (3.73, 23.03)
≥65                  12.88 (3.41, 48.58)
All                      0.97 (0.59, 1.58)

15-44                 4.32 (1.76, 10.57)
45-54                 3.29 (1.69, 6.41)
55-64                 2.56 (1.03, 6.34)
≥65                     4.07 (1.08, 15.37)
All                       0.42 (0.27, 0.64)

15-44                 2.04 (1.05, 3.96)
45-54                 2.95 (1.81, 4.83)
55-64                 3.09 (1.64, 5.84)
≥65                     6.31 (1.84, 21.56)
All                       0.33 (0.24, 0.45)

Favours PCOS Population
Favours Comparison Population

PCOS vs. England
Population

Myocardial 
Infarction

Angina

Diabetes

PCOS vs. Local
Population

Myocardial
Infarction

Angina

Composite
CVD Outcome

 

†Local age specific data for Diabetes and England composite CV data were not available, ‡Odds ratio for comparison of sub category “All” in each 

outcome event could have been affected by the Simpson’s paradox(199)  
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2.5.2.6 Sensitivity analysis; 

This analysis was performed on the subgroup with definite diagnosis of PCOS 

(Table 2.2 page 37) who were shown to be similar to the total PCOS cohort in 

view of their metabolic and clinical characteristics (page 36). 

Total follow up for this group was 8,660 person years [mean (SD) 5.1 (5.1) person 

years] with incidence rates as follows (per 1,000 person-years): T2DM = 4.0, MI 

= 0.3, angina = 0.8, HF = 0.1, stroke = 0, and CV death rates = 0.2.   

At the end of observation there were 88 (5.3%) patients with T2DM and 16 (1.0%) 

composite CV events in this group; four (0.2%) MI, one (0.1%) HF, nine (0.5%) 

anginas, and two (0.1%) CV death.  

Due to the low number of the events, detailed analysis would possibly be subject 

to statistical errors (200) and therefore were not performed in this group. 

 

2.5.3 Summary of results and discussion 

There was increased age-specific prevalence of diabetes, and CV morbidity 

compared to the local and national female population in a cohort of women 

identified with a clinical diagnosis of PCOS.  

Unsurprisingly, patients with CV events also demonstrated an excess of other 

well-established CV risk factors compared to those without events including 

hypertension and smoking - but interestingly not ethnicity. This is despite the un-

even distribution of the CV risk factors in the two ethnicities as described earlier 

in this chapter: such as higher smoking rate in white and higher T2DM in SA 

women. Additionally, the effect of T2DM on CV risk was explained by adjustment 

for other factors, including age and hypertension. Patients who developed T2DM 

showed the expected excess of risk factors (overweight, obesity and SA ethnic 

origin).  

This study confirmed the previous findings of increased prevalence of T2DM in 

women with PCOS (100,201) and also showed an increased incidence of 

diabetes in this population. In view of the CV events, the analysis confirms some 
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of the previous studies either in a group of PCOS patients, (121) or larger health 

surveys associated with signs and symptoms of PCOS (130) but contrasts with 

some others. Iftikhar and colleagues (133) did not find any difference between 

their patient and controls, despite the fact that their study population was much 

older than this current cohort (average age at the end of observation 48.8 years) 

and we know that age has a significant effect on the prevalence of CV events 

(196) . Pierpoint (101) and Wild (100) also examined the CV events and only 

found an increased stroke rate in PCOS as compared to control group. They also 

studied an older population (mean age=56.7 years) which together with a longer 

follow up (30 years), would possibly explain the higher number of stroke reported 

as compared to the much younger population in the current cohort.  

It should be emphasised that both these studies report overall rates of the events, 

where in our analysis it is only the age-specific prevalence which are significantly 

higher and not the overall rates. This could be due to the fact that over 80% of 

our population were under 45 years old, which have very low rates for CV events 

in any case and the small number of the events in the older groups was diluted 

in the total population. However, a more statistically sound explanation is the 

“Simpson Paradox” (199). Simpson, in his mathematical modelling for the 

Contingency Tables, explained that: “An association between a pair of variables 

can consistently be inverted in each subpopulation of a population when the 

population is partitioned” (202). This conversion of the ratios is also possible 

when comparing the subpopulation with total population. This paradox possibly 

explains the inverted ratio when comparing the events in the total populations. In 

this analysis the population was partitioned into different age categories and 

compared to the partitions in the general population. Therefore when the total 

population of PCOS and general female population were compared, the relation 

was inverted.    

Presenting symptoms in our cohort were examined in view of the previously 

reported associations (203-205). Unexpectedly, women who presented with 

evidence of androgen excess or anovulation had a reduced risk of T2DM and CV 

events. It seems clinically unlikely that lack of these symptoms is causally related 

to the increase in CV events observed, and possibly this represents a 
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combination of incomplete data capture in the routine clinic situation, particularly 

in the earlier years of use of the clinical information system. As discussed in the 

section on sensitivity analysis (page 36 - 40); patients seen during the earlier 

years of the database had a higher chance of having missing data and they are 

the people who would be older and at the end of observation and at higher risk 

of cardiovascular events. The number of events in the group with a confirmed 

diagnosis was not high enough to repeat all the comparisons but still the 

incidence and prevalence of diabetes was high given the background of their 

average young age, 1% having a cardiovascular event is significant.  

Other obvious confounders in this analysis could be the high proportion of SA 

ethnicity as a known risk factor for T2DM and CV disease (177), but the 

distribution of the ethnicities reflected the local population and therefore would 

not explain the findings. Indeed, the SA ethnicity did not come up as a significant 

in factor analysis. Other possibility is the bias in the referral to a speciality clinic, 

especially in the context that our department is “diabetes and endocrinology” and 

so more patients with abnormal metabolic profile might have been referred to us. 

However, the rate of diabetes reported in this analysis is not higher than 

previously published reports in women with PCOS (13,97), and although the 

average BMI is over the threshold of obesity (BMI 30.1 kg/m2) but the association 

of PCOS and obesity is well established (18) and described in Chapter 1 of this 

thesis. This cohort like others (92,93) had almost a 75% rate of overweight or 

obesity.   

Therefore the presence of these factors should not detract from the basic finding 

that a simple diagnosis of PCOS in younger women, as a possible marker of CV 

disease, should be regarded as an opportunity to review and hopefully reduce 

other established CV risk factors in this population. 
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2.6 Summary of Chapter 2 

Background: Phenotypic analysis of a large multi-ethnic cohort of women with 

PCOS can examine the associations of ethnicity, age and BMI with the clinical 

characteristics and also evaluate the long term cardiovascular outcomes of these 

patients. These findings can inform the content of an education programme 

tailored for women with PCOS. 

Methods: A large local clinical database of women with PCOS was linked to the 

database of hospital episodes in the health informatics services. Descriptive 

analysis of the database, as well as comparison of the CV outcomes with the age 

matched local female population was conducted.  

Results: In summary, this database analysis showed that there are differences 

in clinical and demographic characteristics of women with PCOS according to 

their ethnicity, body weight and age at their first clinic presentation and more 

importantly a long term follow up of these patients showed there was high age-

specific prevalence of T2DM, myocardial infarction (MI), and angina in the women 

with PCOS with over a quarter having had a MI or angina in those over the age 

of 65 years. 

Conclusion: This information confirmed high rates of age-specific cardiovascular 

outcomes in women with PCOS and ethnic differences in clinical and 

demographic characteristics of the condition. These findings helped in designing 

a tailored education programme for women with PCOS in order to change their 

lifestyle and improve their cardiovascular risk status.  
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Chapter 3 : A systematic review and meta-analysis comparing 
the effect of pharmacotherapy (insulin sensitizers or incretin 
based therapies) to lifestyle management on body mass index in 
women with polycystic ovary syndrome  

 

 

The previous two chapters described the complexity of PCOS, the role of insulin 

resistance in this condition and the accentuating effects of associated obesity on 

the underlying insulin resistance, the signs and symptoms of PCOS and its long 

term cardiovascular outcomes.  

This chapter describes the process and results of a systematic review and meta-

analysis comparing the effects of lifestyle interventions and pharmacotherapy to 

lower body mass index (BMI) in women with PCOS.  

The protocol for this systematic review is available in the PROSPERO website; 

(http://www.crd.york.ac.uk/prospero/ , ID = CRD42013004169). The planned 

review and analysis, as described in the published protocol, is a complex network 

analysis to compare the effects of these interventions on body mass index, 

weight, waist circumference, indices of insulin resistance and other 

cardiovascular indices. This project forms the subject of an ongoing collaboration 

with Department of Health Sciences in University of Leicester. Framing the 

research question, developing the protocol, running the search, performing the 

data extraction has been my contribution to the pre-analysis stages of this project.   

The analysis started by focusing on one outcome, BMI, to test the methodology 

of the network and pair wise analysis. The pair wise analysis is the subject of the 

current chapter in my thesis.  

This chapter is my work except for the input which the statisticians (LG, DB, and 

GC) had in the analysis.   

http://www.crd.york.ac.uk/prospero/
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3.1 Introduction 

The beneficial effects of weight loss on the signs and symptoms of PCOS and 

indices of insulin resistance have previously been described (17,206,207). 

Improving insulin sensitivity in women with PCOS is suggested to improve 

cardiovascular risk indices as well as signs and symptoms of PCOS (4). A 

minimum of 5% weight loss in women with PCOS is recommended to improve 

reproductive outcomes (4,207). The choice of the treatment in PCOS needs to 

weigh up the risk and benefits on the combination of the effects on insulin 

function, weight reduction, improvement in signs and symptoms and the side 

effects profile of that treatment. Available treatment options to address both 

insulin sensitivity and weight, are lifestyle interventions (diet or exercise) and 

medical management specially insulin sensitizers (207-209).  

A systematic review of randomised trials of lifestyle interventions in PCOS (8) 

including calorie deficit dietary change (210) or supervised exercise in the gym 

(211) showed some benefits in reducing weight, waist circumference and fasting 

insulin levels (8). A recent systematic review of the dietary interventions in PCOS 

emphasized the beneficial effects of the weight loss on signs and symptoms of 

PCOS (212), however it did not recommend a specific diet.  

The beneficial effects of increased physical activity in women with PCOS on 

weight, waist circumference and insulin sensitivity are independent of the type, 

frequency and length of the exercise session (213). Another study showed that 

increased walking activity improved insulin sensitivity without any change in BMI 

(214,215).  

The effects of insulin sensitizers on weight and insulin function in women with 

PCOS depend on the mechanism of action of the drug. Major insulin sensitizers 

used in treatment of PCOS are Metformin, Thiazolidindiones (TZDs) and Inositol 

(216); with Metformin being the most used drug among this group (217).   

Metformin, a biguanide, inhibits the hepatic glucose production and increases 

peripheral sensitivity of insulin (218). The latter, is the mechanism that is of 

interest in women with PCOS (217,219). Meta-analyses of Metformin studies in 
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women with PCOS showed improvement in fasting glucose, fasting insulin and 

weight as well as reducing the incidence of diabetes (220,221).  

Thiazolidinediones (TZDs) improve insulin sensitivity through their effect on the 

peroxisome proliferator-activated receptor (PPARע) (222,223) and have been 

effective in ameliorating hyperinsulinemia and lowering fasting glucose in women 

with PCOS (224). Pioglitazone has been superior to Metformin in these effects 

(225), however TZDs have less beneficial effects on body weight and BMI in 

comparison to placebo (224) or Metformin (225,226).  

Inositol is another insulin sensitizer used in women with PCOS which is less 

studied (227). Inositol is part of the Inositol triphosphatase and phospho-Inositol 

phosphates which act as secondary messengers and modulate some of the sub-

receptor effect of insulin and therefore their deficiency might induce insulin 

resistance and their supplement might improve the insulin function in women with 

PCOS (54,228,229). Initial studies showed lowering effects on lipids, insulin and 

glucose levels (228,230). However, they were never pursued (231) and there is 

a lack of data in this group. The interest in their beneficial effects on metabolic 

conditions is re-emerging (229).  

Incretin based therapies in the forms of tablet (Dipeptidyl Peptidase-4 Inhibitors 

= DDP-4i) or injection (Glucagon Like Peptide – 1 agonist = GLP-1A) are a new 

class of medication with promising outcomes in patients with T2DM in view of 

weight profile and improvement in glycaemic control (232). Although this group 

does not directly affect insulin sensitivity, they potentiate the glucose dependent 

insulin secretion and glucagon suppression and consequently improve β cell 

function (233). Studies of incretin based therapies in women with PCOS are 

limited (234,235), however considering their emerging effect on weight loss in 

people without diabetes (236) and beneficial effect on β cell function they were 

also included in this systematic review. 

The objective of this systematic review was to assess and compare the effects of 

lifestyle intervention, insulin sensitizers and incretin based therapies on BMI, in 

women with PCOS to inform the development of an education programme for this 

patient group.  
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3.2 Methods 

3.2.1 Identifying research evidence  

A systematic search was conducted to identify the published articles on lifestyle, 

insulin sensitizers or incretin based therapies in PCOS. Cochrane Trials register, 

MEDLINE, EMBASE, CINAHL and PsychINFO were searched. Rich Site 

Summary (RSS) filter as well as “content alert” were set up on search engines 

and important endocrine and reproductive medicine journals to catch the most 

up-to date publications after the final search and up to the point of data extraction 

[October 2012]. Published systematic reviews on the related subjects and 

references of the related reviews and clinical trials were also hand searched. 

Search terminologies were based on previous Cochrane reviews (8,216). Gray 

literature (conference abstracts) were not included in the systematic review.  

Searches broadly included any variety of terms for “PCOS”, “lifestyle”, diet”, 

“physical activity” and named medication (search terminology are shown in 

Appendix 3). They were reviewed by the specialist information librarian in our 

department (Mrs Sarah Sutton). Only English language papers were included. 

3.2.2 Defining the inclusion criteria 

Inclusion criteria in terms of PICOS (population, intervention, comparison, 

outcomes, and study type) were: 

Population: Women with PCOS diagnosed by any of the internationally 

recognised criteria (5,26,27). There were no restriction for age, weight or 

medication used to treat signs and symptoms of PCOS except for anti-obesity 

medications (e.g. Orlistat, Sibutramine, Rimonabant) due to their effect on BMI.   

Intervention: “Lifestyle intervention” was defined as any structured dietary, 

exercise or education intervention aiming to change behaviour. Pamphlets and 

education materials without direct and specific intervention of the researchers or 

health care professionals, and routine dietary and lifestyle advice in a clinic visit 

were counted as “standard care”. 
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Included “insulin sensitizers” were: Metformin, Thiazolidindiones (TZD), Inositol. 

Although not an insulin sensitizer by nature, incretin based therapies (GLP-1 

agonists and DPP-4 inhibitors) were also included in the search and analysis.  

Comparison: Clinical trials comparing lifestyle interventions or pharmacotherapy 

(as listed above) with each other, placebo, or standard care were included; 

1) Lifestyle   Vs  Pharmacotherapy  

2) Lifestyle Vs Standard care 

3) Pharmacotherapy  Vs. Placebo 

4) Pharmacotherapy  Vs Standard care 

5) Pharmacotherapy  Vs Another Pharmacotherapy   

Placebo and standard care were considered as two different interventions and 

vitamins were not considered to be placebo. Therefore studies which prescribed 

the placebo to all intervention arms were excluded (for example “Metformin + 

Placebo Versus Placebo” was excluded).  

Outcomes: The primary outcome was change in BMI at six months. Weight and 

BMI was considered to be two different outcomes and BMI was chosen for this 

current analysis. Different time points (3, 6 and 12 months) were also thought to 

be grouped separately and six month was chosen for this analysis.   

Study type: Only randomised studies were included;   

1- Randomised Clinical Trials 

2- Randomised cross over studies (the first period was used) 

3.2.3 Study Selection 

The preferred reporting items of systematic reviews and meta-analyses (PRISMA) 

guidelines (237,238) were followed. The initial search was performed by myself. 

Mr Joseph Henson (JH) conducted the independent review of the extracted 

abstracts. Full text review and data extraction from the selected articles were 

reviewed by myself and the statisticians. Included articles were assessed for the 
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risk of bias (239-241) on four domains: randomisation; allocation concealment; 

double blinding; and description of participants’ flow.  

3.2.4 Statistical analysis 

Pair-wise meta-analysis was performed to compare interventions. Random effect 

models were used due to the expected heterogeneity in the type of the 

interventions as well as the phenotypic characteristics of women with PCOS. 

Heterogeneity was assessed using I2 statistics (low, moderate, and high 

heterogeneity for I2 values of 25%, 50%, and 75%) (242). Forest plots were 

presented for all the possible meta-analyses. Analysis was carried out [by 

statisticians] in STATA version 12 [StataCorp LP, 4905 Lakeway Drive, College 

Station, TX 77845 USA]. Results are presented as weighted mean (95% 

confidence interval (CI)).  

 

3.3 Results 

3.3.1 Selected studies 

Figure 3.1 shows the flow of study selection; out of the 8313 initial abstracts 254 

full texts were reviewed and 15 studies were included in the systematic review.  

Table 3.1 is the summary of the included studies and their data; 12 studies 

included Metformin, eight included TZDs and three lifestyle interventions. Only 

one study (235) included GLP-1 agonist (Exenatide) and none of the Inositol 

studies met the inclusion criteria.  

Details of lifestyle interventions in the three included studies were;  

 A package of 500 Calorie/day deficit diet plus monthly supervised exercise 

consisting of 30 minutes walk, and 30 minutes of weight resistance exercise 

(243). 

 Standard nutrition lectures, hands on kitchen training, electronic communication, 

weekly structured unsupervised group exercise. Aim was 500 Calorie/day deficit 
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diet and 30 minutes/day of moderate to vigorous physical activity. Overall 16 

group sessions in 24 weeks plus interspersed individual contacts happened 

(210).  

 16 weeks of regular physical exercise including brisk walking, cycling or any 

aerobic exercise which lasted for at least 30 minutes and increased the heart rate 

to > 120 beats/minute. One face to face individual session was followed by 

weekly telephone advice and monitoring (244).  
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Figure 3.1 PRISMA flow of information through different phases of the systematic 

review 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8305 abstracts identified 
through search engines 

8 abstracts identified 
through other sources 

8049 Excluded 8313 abstracts were 
screened 

239 Excluded: 
 
6 Non PCOS Patients (P) 
 
42 Did not meet intervention 
criteria (I) 
 
60 comparison was not 
suitable (C) 
 
80 BMI at 6 month not 
reported (O) 
 
26 not randomised (S) 
 
8 Not in English  
 
14 Conference 
abstracts/Letters/Reviews 
 
31 Duplicate papers reported 
on same study/data 
 
3 Could not find the full text 
 

15 studies Included in 
Systematic review 

254 Full text articles were 
assessed 

13 included in 4 different 
Quantitative Meta-Analyses 

Id
e

n
ti

fi
c

a
ti

o
S

c
re

e
n

in
E

li
g

ib
il

it
y
  

  
  

  
  
  

  
  

  
  
  

  
  
 

In
c

lu
d

e
d

 



 

71 

 

 

Table 3.1 Characteristics of the included studies and summary of data (Foot notes on page 72) 

Study Country Pheno
type 

Diabetes 
Excluded 

Randomi
sation (0-
2) 

Allocation 
concealment 
(0/1) 

Blinding 
(0-2) 

Participant 
flow (0-2) 

Interventions 
(N†) 

Age 
(yrs) 

Baseline 
BMI (SD) 

BMI 
change 
(SD) 

Ahmad (245) India HA / 
AN 

Yes 2 0 0 1 Metformin (31)   22.8 27.6(5.44) -0.3(5.4) 

Rosiglitazone 
(30) 

23.2 26.94(5.24) -0.4(5.2) 

Aroda (246) USA HA / 
AN 

Yes 1 0 1 2 Placebo (10) 27.0 35.63(6.64) -0.4(6.7) 

Pioglitazone 
(13) 

28.0 36.8(6.49) 0.0(6.5) 

Bailargeon 
(247) 

Venezuela HA / 
AN 

Yes 2 1 2 2 Metformin (28)   27.2 24.6(1.06) -0.3(0.9) 

Rosiglitazone 
(22) 

27.9 24.3(1.41) 0.7(1.2) 

Placebo (30) 27.2 24.6(1.10) -0.3(0.9) 

Curi (243) Brazil HA + 
AN / 
PCO 

Yes 1 0 0 2 Metformin (15) 24.6 31.4(5.42) -1.2(4.7) 

Lifestyle (12) 26.3 31.8(5.54) -1.7(5.4) 

Elkind_Hirsch 
(235) 

USA HA / 
AN / 
PCO 

Yes 2 0 0 2 Metformin (22) 28.2 40.3(2.0) -1.0(2.0) 

Exenatide (14) 27.7 43.3(2.0) -1.0(2.0) 

Hoeger (210) 
‡ 

USA HA / 
AN 

NS 2 1 1 2 Metformin (6) 16.0 35.0(8.2) 0.7(8.4) 

Placebo (10) 15.4 34.9(6.7) 0.6(6.8) 

Lifestyle (8) 15.4 36.0(6.2) -1.1(6.6) 

Jedel (244) ‡ Sweden HA / 
AN / 
PCO 

Yes 2 0 0 2 Lifestyle (30) 30.2 27.7(6.44) 0.1(1.2) 

Standard care 
(15) 

30.1 26.8(5.56) 0.2(0.7) 

Jensterle 
(248) 

Slovenia HA / 
AN 

Yes 2 0 0 2 Metformin (18) 22.9 29.34(6.49) -0.7(0.6) 

Rosiglitazone 
(17) 

25.2 27.03(3.87) 0.1(0.9) 
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Study Country Pheno
type 

Diabetes 
Excluded 

Randomi
sation (0-
2) 

Allocation 
concealment 
(0/1) 

Blinding 
(0-2) 

Participant 
flow (0-2) 

Interventions 
(N†) 

Age 
(yrs) 

Baseline 
BMI (SD) 

BMI 
change 
(SD) 

Lam (249) China PCO + 
HA/AN 

Yes 2 1 2 2 Rosiglitazone 
(35) 

26.0 24.1(6.2) 0.5(5.9) 

Placebo (35) 26.0 26.0(5.6) 0.0(6.1) 

Naka (250) Greece HA / 
AN / 
PCO 

Yes 2 0 0 2 standard 
care(15) 

24.3 28.3(4.9) -0.2(5.2) 

Metformin (15) 22.2 29.4(6.5) -0.1(6.5) 

Pioglitazone 
(15) 

23.6 28.5(5.4) 1.3(5.6) 

Onalan (251) Turkey HA / 
AN 

NS 2 1 2 2 Metformin (55) 26.9 NS 1.2(3.6) 

Placebo (61) 25.5 NS -0.4(2.7) 

Ortega-
Gonzalez 
(252) 

Mexico HA / 
AN / 
PCO 

Yes 2 0 0 2 Pioglitazone 
(17) 

28.8 32.2(4.1) 1.8(4.6) 

Metformin (18) 29.0 34.1(6.8) -1.2(7.0) 

Palomba 
(253) 

Italy HA / 
AN 

NS 2 1 2 2 Metformin (15) 24.3 22.4(2.7) -0.2(2.5) 

Placebo (15) 24.8 22.7(1.9) -0.1(1.9) 

Romualdi 
(254) 

Italy HA / 
AN / 
PCO 

Yes 2 1 2 1 Metformin (30) 24.7 22.1(2.52) -0.1(2.4) 

Placebo (30) 27.2 23.3(4.1) 1.0(4.0) 

Yilmaz (255) Turkey HA / 
AN / 
PCO 

Yes 1 1 2 1 Metformin (43) 24.7 27.1(6.2) -1.0(6.2) 

Rosiglitazone 
(45) 

25.1 26.6(6.5) 1.4(6.6) 

HA = Hyperandrogenism, AN = Anovulatory, PCO = Polycystic ovaries, SD = Standard deviation, NS = Not specified 
†N = number of participants in that arm.  
‡ These studies had more than 2 arms and one or more arms were not included in the analysis as they had used a treatment modality which was not of 
interest in this review. 
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3.3.2 Pair wise analysis  

It was possible to compare nine pairs of treatment as shown in Table 3.2, 

however five pairs only consisted of one study and therefore only four meta-

analyses were performed.   

 

Table 3.2 List of the interventions compaired in pair wise analysis with Weighted 

Mean reduction in body mass index  

No Intervention 1 Intervention 2 No of Studies 
BMI difference† / 

95% CI 

1 Lifestyle Standard care 1 (244) -0.13 (-0.57, 0.31) 

2 Lifestyle Placebo 1 (210) ‡ -1.7 (-4.52,  7.92) 

3 Lifestyle Metformin 2 (210,243) ‡ 
-0.74 (-2.76, 4.24) 
I2 = 0.0% 

4 Metformin Placebo 5 (210,247,251,253,254) 
0.19 (-0.70, 1.08) 
I2 = 53.7% 

5 Metformin Standard care 1 (250) 0.10 (-4.18, 4.38) 

6 Metformin Exenatide 1 (235) 0.00 (-1.48, 1.48) 

7 Metformin TZD 
6 
(245,247,250,252,255,256) 

-0.92 (-1.30, -0.54) 
I2 = 0.0% 

8 TZD Standard care 1 (250) 1.50 (-2.50, 5.50) 

9 TZD Placebo 3 (246,247,249) 
0.97 (0.37, 1.58) 
I2 = 0.0% 

N = Number in study, BMI = body mass index, I2  = Index of heterogeneity, CI = Confidence 

interval, TZD = Thiazolidindiones     
† This is the difference in BMI change after 6 month (Intervention 1 - intervention 2).   
‡These are 2 arms of a 4 arms intervention (Placebo, Metformin, lifestyle, contraceptive pills) 

 

 

Lifestyle had a tendency to reduce BMI in comparison to placebo and standard 

care (Table 3.2) and Metformin (Figure 3.2), but did not reach statistical 

significance.  
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Figure 3.2 Effect of Lifestyle versus Metformin on body mass index 

 

The effect of Metformin on BMI had no difference compared to Exenatide and 

was not superior to standard care (Table 3.2) or placebo (Figure 3.3).  

Figure 3.3 Effect of Metformin versus Placebo on body mass index 

 

Metformin, however, significantly reduced BMI in comparison to TZDs; weighted 

mean BMI difference after 6 month treatment was -0.92 kg/m2 (95% CI -1.30, -

0.54) (Figure 3.4).  
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Figure 3.4 Effect of Metformin versus Thiazolidindiones on body mass index 

 

TZDs also resulted in higher BMI when compared to placebo (Figure 3.5) or 

standard care (Table 3.2).  

Figure 3.5 Effect of Thiazolidindiones versus Placebo on body mass index 
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There were some variation in clinical characteristics of the studies for example 

the starting BMI in the studies grouped for comparing Metformin and placebo 

(210,247,251,253,254) ranged from 22 to 35 kg/m2 (Table 3.1) or two studies 

(210,243) comparing lifestyle and Metformin included women with different 

phenotypic presentations of PCOS (Table 3.1). 

 

3.4 Discussion 

This study indicates that lifestyle has a tendency to perform better than Metformin 

in reducing BMI in women with PCOS. TZDs are inferior to Metformin and 

placebo.  

The superiority of the lifestyle to Metformin does not reach statistical significance 

and it is only a weighted average of two studies (210,243) with only 45 

participants in total. This, however, is in line with the expert recommendations 

that lifestyle is the preferred first treatment of choice for women with PCOS 

(4,129,207,257).  

Unfortunately there was only one study using incretin based therapies 

(Exenatide) which showed similar effects to Metformin (235). Combination of 

GLP-1 agonists and Metformin have had superior effects compared to either 

treatment alone ((234,235), but this was outside the scope of this review. 

In this systematic review, Metformin did not show any superiority to placebo in 

reducing BMI and this is in contrast to a previously reported meta-analysis 

comparing Metformin and placebo and reporting a weighted mean difference of 

BMI  -0.68 (95% CI -1.13 to -0.24) in favour of Metformin (221).The 

aforementioned meta-analysis however included studies with any length of follow 

up (four weeks to six months) and the majority were under four months follow up 

as compared to our analysis which only included the outcome at six month follow 

up. This difference could be due to difference in the number of studies and 

participants included in two the analyses (n=280 in our analysis versus n=480 in 

the other analysis). It however, raises the possibility that Metformin may reduce 

BMI at short-time with loss of effect when continued longer.  
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Our study confirms the previous reviews which had shown the inferior effects of 

TZD on BMI in comparison to placebo (224) or Metformin (225,226) in women 

with PCOS. However, this current study for the first time compares all the insulin 

sensitizers and lifestyle interventions together.   

Reduction in BMI is one of the many important factors in choosing a treatment for 

women with PCOS; side effects of treatment, improvement in signs and 

symptoms and the effects on insulin resistance are some of the other factors 

included in decision making. Although the current analysis does not answer these 

specific questions and there is evidence from literature:  

TZDs increase weight and BMI as shown above, but they have better effects on 

indices of insulin resistance in comparison to Metformin (225). Unfortunately 

associated complications such as liver failure with Troglitazone, or cardiovascular 

problems with Rosiglitazone resulted in their withdrawal from market (258). 

Pioglitazone has not been an exception and recent reports about the increased 

risk of bladder cancer following its long term use have resulted in concerns (259). 

There is also a caution for their use in pregnancy and its prescription in 

reproductive age female needs to be accompanied with contraceptive care 

[British National Formulary].  

Metformin has beneficial effects on the indices of glycaemic control as well as 

some of the signs and symptoms of PCOS (216,260) but there is no consensus 

on its overall benefits for this condition (219,261,262). The use of Metformin for 

prevention of diabetes in women with PCOS has been recommended in multiple 

expert statements (4,129,257) with an added caution that there is a need for 

further studies. As shown in current analysis, it is not superior to lifestyle and 

even placebo in regard to BMI reduction when the results are analysed at six 

months follow up. 

The decreasing effect of exercise on cardiovascular death has already been 

reported (263). Studies in people at risk of diabetes as well as healthy individuals 

show a weight independent correlation between the increase in physical activity 

and improvement in insulin/glucose haemostasis (264,265).  
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Increased physical activity such as aerobic exercises in the gym in women with 

PCOS has been shown to have beneficial effects on all aspects of the syndrome 

(213,266,267), independent of the type and frequency of the exercise (213) and 

baseline weight of women with PCOS (268). A combination of diet and exercise 

has also shown similar effects on the indices of insulin resistance, ovulation, 

fertility and general well being of women with PCOS (269-271).  

Comparison in our study showed neither superiority nor inferiority of the lifestyle 

intervention to placebo, standard care or Metformin in their effect on BMI. 

However, a recently published meta-analysis (272) showed significant reduction 

in fasting insulin levels following lifestyle interventions as compared to the 

minimal interventions as concluded in a previous Cochrane meta-analysis (8). In 

balance lifestyle interventions with beneficial effects on cardiovascular risk and 

insulin sensitivity, and low or minimal side effects profile seems to be the best 

choice to start treatment for women PCOS.  

The Combination of the lifestyle interventions and Metformin has had more 

impact on the weight and insulin indices (273-276) or ovulation induction (277) 

as compared to lifestyle alone or placebo. Therefore, Metformin can be added if 

lifestyle fails to achieve the desired effect, as also recommended for prevention 

of diabetes in high risk population (2).  

 

3.4.1 Strengths and Limitations 

This is the first review in treatment options of PCOS which is inclusive of lifestyle 

interventions and all available insulin sensitizers as well as incretin based 

therapies. Inclusion criteria were set to be broad to include as many studies as 

possible. Medications were not grouped together due to reflect the clinical 

application, and this reduced the heterogeneity in analysis. Three of the studies 

had no heterogeneity.  

Lifestyle interventions had to be grouped due to scarcity of the studies which fit 

the inclusion criteria. For this reason as well as the lack of subgroup data on 
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different phenotypes and age groups, small number of patients in each study, 

and a wide range of baseline BMI, it was not possible to perform subgroup 

analysis. This high variation in the study populations indicate high chance of 

clinical heterogeneity (278) despite a very low statistical heterogeneity. 

Therefore, generalization of the outcomes to all clinical situations has to be done 

cautiously. 

It is also important to note that neither of the included lifestyle interventions was 

pragmatic to implement in the community. They involved either supervised 

physical activity (210,243), or intense weekly face to face or telephone follow up 

(210,244).  

This analysis only reported the six month outcome data for BMI, but similar 

methodology for screening the published studies raises the opportunity to 

compare all treatments and other secondary outcomes by using a network 

analysis (mixed treatment comparison) (279,280). [This analysis is being 

performed in collaboration with the statisticians in our group]     

3.4.2 Conclusion 

Outcomes of this systematic review and meta-analysis is in favour of lifestyle as 

the first treatment option in women with PCOS, however none of the reviewed 

lifestyle interventions were pragmatic to be implemented in the community. This 

might be an indication for the need to develop a pragmatic lifestyle intervention 

for women with PCOS.  

Further studies are needed for all the groups of medications specially a 

comparison with lifestyle intervention to allow better judgment of their effects.      
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3.5 Summary of Chapter 

Background; Lifestyle interventions have traditionally been suggested as the 

first treatment option in women with PCOS but there is a lack of high level 

evidence, systematic review and meta-analysis to compare their effects with 

medical therapy on BMI reduction in women with PCOS. 

Methods: RCTs on women with PCOS, were included if they compared lifestyle, 

and medications (insulin sensitizers and incretin based therapies) with placebo, 

standard care or each other. The primary outcome was the change in BMI at six 

months follow up.  

Pair wise meta-analysis was performed and random effect model was used for 

analysis. 

Results: 15 studies out of the 8313 abstracts were included with a total of 775 

patients. There was a non-significant reduction in BMI when lifestyle was 

compared to Metformin: 0.74 (-2.76, 4.24) and a significant reduction when 

Metformin was compared to TZDs -0.92 (-1.30, -0.54). Placebo was superior in 

reducing BMI when compared to TZDs 0.97 (0.37, 1.58) but not Metformin 0.19 

(-0.70, 1.08). 

Conclusion: Outcomes of this systematic review and meta-analysis is in favour 

of lifestyle as the first treatment choice in women with PCOS and support the 

development of the SUCCESS education programme. 
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Chapter 4 : Rationale and structure of SUCCESS 
SUCCESS: StructUred eduCation programme to improve Cardiovascular risk in 
womEn with polycyStic ovary Syndrome 

 

 

The first three chapters of this thesis have shown that PCOS is a chronic and 

complex condition with long term health consequences. This has been described 

through the literature review, and the example of a multi-ethnic cohort of women 

with PCOS which showed higher rates of cardiovascular events compared to the 

background population. A review of the lifestyle interventions in PCOS showed 

some beneficial effects on the metabolic risk status of these women. However, 

as mentioned earlier, most of these interventions are based in secondary care 

and require intensive supervision by health care professionals. Therefore, there 

is a need for a pragmatic structured education programme which can be 

implemented in the health system at a primary care level. 

 

In this chapter, after explaining the rationale behind the development of the 

SUCCESS education programme, the process will be described through which 

the structured education was designed. The underpinning learning and 

behavioural theories are reviewed and finally the design of the SUCCESS study 

is explained. 
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4.1 Why SUCCESS?   

Women with PCOS feel that they are “not being taken seriously” (160), there is 

lack of communication with health care systems (157,160) and their emotional 

and psychosocial needs are not met (157). Some of the major themes 

encompassing women’s lived experience of managing PCOS are “frustration”, 

“confusion”, “searching”, and “gaining control”(157,281,282). One study showed 

that providing information improved their quality of life (92).This is also true for 

the teenagers who are keen to know more about the nature of the condition and 

emotional and physical aspects of PCOS (160).  

Patients seek to have the support and look positively at peer support groups 

(283). They would like to get information about the condition from their doctor 

(194,282) although this is not the case for some patients (157,160,194), who refer 

to the internet as their main source of information (194). However, the information 

on the internet is not necessarily clear and concise, and users may need to refer 

to multiple sites to find their answers (284). Another problem with the internet is 

that this cannot give them the level of peer support women need. Although this is 

sought in forums and chat rooms specific for PCOS; “NHS choice”, “SoulCysters”, 

or “Verity website/ (facebook page)”.  

Fig 4.1 shows a print screen of a popular website for women with PCOS and the 

interest in topic varies as shown by the number of threads; 1156 (T2DM) to 44588 

(Infertility). 

In summary, it can be asserted:  

i) PCOS is a complex condition with long term health consequences (Chapters 

1 and 2)   

ii) Lifestyle interventions seem to be a successful first step in treatment (Chapter 

3)  

iii) Women with PCOS want to know about their condition, available treatment 

options and complications 
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Figure 4.1 Print screen of the SoulCysters website (accessed 1/August/ 2013†) 

 

† Unfortunately I did not take a snap shot at the beginning of SUCCESS study. 

 

It appeared that there exists a gap in the health system to address these women’s 

needs. There was no previous or ongoing study of a patient centred, group 

oriented, structured educational programme for women with PCOS 

[http://clinicaltrials.gov/ct2/home was last searched on 02/12/10]. SUCCESS is 

the programme developed to address this gap; an education programme for 

lifestyle change in women with PCOS aimed at increasing their knowledge of their 

condition. Although diabetes prevention programmes were available or in the 

process of development in our department (7,285-287), their target population 

were those at risk of diabetes in both sexes and did not take into account the 

specific issues facing women with PCOS. Women with PCOS are young and also 

have hyper-androgenic and anovulatory symptoms resulting in a unique 

psychological need. A specific intervention was therefore needed and SUCCESS 

was the response to this demand.  
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The initial concept of SUCCESS was based on the general question: “Can a 

structured education programme developed for women with PCOS improve their 

understanding of their condition, lead to healthy behaviours and improve their 

health condition?”  

As an education programme, SUCCESS would have to show some degree of 

behavioural change as an index of efficacy and as a measurable primary 

outcome. Increased step counts had previously shown beneficial effects on 

glycaemic indices of the people at high risk of diabetes (288), and therefore was 

chosen as the index behaviour and primary outcome in SUCCESS programme. 

This will be discussed in more detail in Chapter 6. 

Therefore, the primary research question (hypothesis) in SUCCESS was: 

“Does a structured lifestyle intervention to promote weight loss and increasing 

walking activity in a self-directed programme result in a behaviour change of 

increased step count and consequently affect weight, glucose tolerance, insulin 

resistance and other metabolic, physical, and mental health aspects in women 

with PCOS?” 

 

4.2 Development pathway for self-management interventions; from idea 

to research 

To develop SUCCESS the “Development pathway for self-management 

interventions” (Fig 4.2) was followed, as designed and developed by Leicester 

Diabetes Centre. This is based on:  

a) NICE recommendations on education programmes and behaviour change 

(3,289-291) 

b) MRC guideline for the development of the complex interventions (292-294) 

c) Bartholomew’s intervention mapping protocol (295)  

d) Previous experiences in developing structured education programmes (7,285-

288,296,297)    
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Figure 4.2  Development Pathway for Self-Management Interventions (Developed by Heather Daly and team at Leicester 

Diabetes Centre)  
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4.2.1 NICE principles 

Based on the principles set out by the “patient education working group” in 2005, 

NICE sets out a standard for diabetes education programmes (289,291), which 

could potentially be applied to a structured education programme in any long term 

condition. The education programme should:  

 have a person-centred, structured curriculum that is theory-driven and 

evidence-based, resource-effective, has supporting materials, and is written 

down 

 be delivered by trained educators who have an understanding of education 

theory appropriate to the age and needs of the programme learners, and are 

trained and competent in the delivery of the principles and content of the 

programme they are offering, including the use of different teaching media 

 provide the necessary resources to support the educators, and that the 

educators are properly trained and given time to develop and maintain their 

skills   

 have specific aims and learning objectives and should support development of 

self-management attitudes, beliefs, knowledge and skills for the learner, their 

family and carers  

 be reliable, valid, relevant and comprehensive 

 be flexible enough to suit the needs of the individual (for example including the 

assessment of individual learning needs) and to cope with diversity, for example 

meeting the cultural, linguistic, cognitive and literacy needs in the locality 

 offer group education as the preferred option, but with an alternative of equal 

standard for a person unable or unwilling to participate in group education 

 be familiar to all members of the healthcare team and integrated with the rest of 

the care pathway, and that people with [the condition] and their carers have the 

opportunity to contribute to the design and provision of local programmes  

 be quality assured and be reviewed by trained, competent, independent 

assessors who assess it against key criteria to ensure sustained consistency   



 

87 

 

 Have its outcomes regularly audited.   

NICE also suggests incorporating specific mechanisms within interventions 

designed to change people’s behaviour (3,290):   

 Outcome expectancies (helping people to develop accurate knowledge about 

the short, medium and longer-term consequences of health-related behaviour  

 Personal relevance (emphasising the personal salience of health behaviours) 

 Positive attitude (promoting positive feelings towards the outcomes of behaviour 

change) 

 Self-efficacy (enhancing people's belief in their ability to change)   

 Recognising how people's social contexts and relationships may affect their 

behaviour 

 Intention formation and concrete plans (helping people to form plans and goals 

for changing behaviours, in terms of easy sustainable steps over time) 

 Behavioural contracts (asking people to share their plans and goals with others) 

 Relapse prevention (helping people develop skills to cope with difficult situations 

and conflicting goals)  

4.2.2 Medical Research Council (MRC) framework for development of 

complex intervention 

Medical Research Council (MRC) defines an intervention as “complex” when it 

involves multiple variables and different levels in the design, test and 

implementation of the outcomes of that intervention (292-294). Development of a 

structured education programme based on the recommendations from NICE with 

an ultimate aim of implementation into health system fulfils the MRC criteria for a 

complex intervention (294).   

The process from development to implementation of a complex intervention has 

four key stages: development of the idea to pilot, evaluation, feasibility and 

implementation (Fig 4.3), which need to be followed. 
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Figure 4.3 Key elements of the development and evaluation process (294)  

 

4.2.3 Intervention Mapping 

Intervention mapping is a systematic approach to developing health education 

programmes that provides a useful and coherent method for identifying which 

theoretical determinants are likely to be important in the development of an 

intervention (295). This approach ensures that empirical evidence is used to 

confirm or reject a broad range of potentially useful theoretical domains that are 

not necessarily confined to a particular theory or theories, thus ensuring 

identification of a comprehensive set of domains that are likely to be important in 

the promotion of a given health behaviour. This was especially important in the 

context of the significant difference in the target group for SUCCESS as 

compared to previously developed education programmes.       

Core steps of the Intervention Mapping process are: 

1. Conduct a needs assessment  

2. Create matrices of change objectives based on the determinants of 

behaviour and environmental conditions  

3. Select theory-based intervention methods and practical strategies  

4. Translate methods and strategies into an organised programme  

5. Plan for adoption, implementation and sustainability of the programme  

6. Generate an evaluation plan 
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4.2.4 The experience in our group: DESMOND Programmes 

The Leicester Diabetes Centre has a decade of experience in developing 

structured education programmes based on the above principles.  

DESMOND - Diabetes Education and Self Management for Ongoing and Newly 

Diagnosed - is a diabetes group structured education programme designed for 

adults with recently diagnosed T2DM. DESMOND successfully improved 

lifestyle, depression, illness beliefs, weight and modelled CV risk in a 12 month 

randomised controlled trial (296). It has proved to be cost-effective when 

compared to clinical care (298) and has maintained some of its positive 

behavioural changes and improved illness perceptions three years after the initial 

education intervention (299). DESMOND has been implemented nationally since 

2003 and is currently delivered in adults with T2DM in over 100 primary care 

organisations throughout the UK. It has been adopted in Europe and Australia. 

Success of the DESMOND approach has led to further development of structured 

education programmes such as DESMOND BME (Black and minor ethnicities) 

which is developed specifically for the south Asian community (300) and some 

diabetes prevention programmes as described here. 

PREPARE - Pre-diabetes Risk Education and Physical Activity Recommendation 

and Encouragement-(288,301), is a group structured education course based on 

DESMOND principles and tested by our group in Leicester. The aim was to 

increase walking activity in adults with prediabetes. The PREPARE programme 

comprised a group-based, person-centred, education programme which targeted 

perceptions, knowledge, self-efficacy, barriers, and self-regulation in adults at risk 

of diabetes. It was tested in an RCT with three arms; education programme and 

a pedometer for self monitoring the walking steps, education only, and control. 

The PREPARE programme successfully increased physical activity levels and 

reduced two hour glucose values at three and 12 months in the arm which 

received both education and pedometer (288). It is important to note that it 

maintained glycaemic improvement two years after education (301). PREPARE 

was then developed into the “Walking Away from Diabetes” programme and is 
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being tested for efficacy in a national definitive trial (7) and is now implemented 

in the health system as a national prevention programme sharing its underpinning 

theories structure with DESMOND (6). 

Other interventions developed based on the DESMOND approach are; “Let’s 

prevent diabetes” (a diet-oriented approach for prevention of diabetes) (285); 

TRIMS (The Reversal Intervention for Metabolic Syndrome) (287), which focuses 

on reduction of waist circumference and weight; and STAND (Sedentary Time 

AND diabetes) (286) which targets young adults at risk of diabetes to reduce their 

sitting time. Fig 4.4 is an example of an intervention developed in our centre: 

DESMOND. 

Figure 4.4 DESMOND an intervention model developed in Leicester Diabetes 

Centre 

 

This wealth of experience together with the principles of NICE, MRC and 

Bartholomew’s intervention mapping protocol, have lead to the “Development 

pathway for self management interventions; from idea to research” (Fig 4.2) 

which is the pathway followed to develop SUCCESS. This pathway recommends 

the identification of the appropriate learning theories to underpin the intervention, 

which is summarised here.  
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Psychological 
factors

"I am feeling 
stressed"

"I value my health"

"I am healthy"

Smoking

Drinking

Eating

Screening

Exercise

Sex

Health Status

4.3 Health Psychology: Learning theories underpinning a structured 

education programme 

Psychology has direct and indirect effects on health status (Fig 4.5) and health 

psychology (302):  

 evaluates the role of the behaviour in the aetiology of illness and interactions 

between psychology and physiology  

 Predicts unhealthy behaviours 

 Understands the role of psychology in the experience and treatment of illness 

Figure 4.5 Psychology and Health: direct and indirect pathways (302) 

                         

                                            Direct pathway 

 

 

 

 

 

 

                                             Indirect pathway 

 

 

 

 

 

Therefore, understanding the link between the health psychology and health 

related behaviours is the cornerstone for the development and implementation of 

the education programmes. 

Our group, in the development of the DESMOND programmes, have identified 

appropriate health behaviour theories on which to base structured education 

programmes using the core processes proposed by Bartholomew’s intervention 
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mapping protocol (295). These theories were utilised in the development of 

SUCCESS intervention:  

 “Common Sense Model” (303-306) 

 “Social Cognitive Theory” and “Self-efficacy Model” (307-312)  

 “Implementation Intentions” (313-317)  

 “Dual Process Theory” (318-321) 

 

4.3.1 Common sense model 

Leventhal and colleagues found five common dimensions to illness cognition 

among a variety of illnesses (303-306) as shown in Fig 4.6 (302);  

1- Identity; the label for the illness “I have polycystic ovary syndrome.” 

2- Perceived cause; this is what the patient believes has caused the illness “My 

PCOS is happened because of the pills which I used to take since I was 18.” 

3- Time line; how long does the illness last. “When does my PCOS go away?” 

4- Consequences: what are the long term complications of the illness “My PCOS 

will put me at risk of diabetes. It also causes mood swings.”  

5- Curability and controllability; patient’s concept of whether the condition is curable 

or has any specific treatment. “There is no treatment, I am going to live with it and 

try to forget it.” 

 

Many diseases have been tested and the five dimensions applied to a diversity 

of conditions (322). There also appears to be aspects which are similar across 

different cultures (302).  
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Figure 4.6 the five core dimensions in illness cognition (302) 

 

Leventhal incorporated his illness cognition elements into a self-regulatory model 

to explain how patients cope with illness (302,306) (Fig 4.7). This is based on the 

traditional models of problem solving which believe that a change (illness) is a 

disruption of the state of normality and the person interprets the abnormality (= 

illness cognition) and uses strategies to cope with and assess and reassess the 

process until he is satisfied that the status quo is established (= health or no 

deterioration in illness) (302). Obviously, the status quo may have to be redefined 

for chronic conditions such as PCOS and diabetes.  

It is worth mentioning that Leventhal’s common sense model is in the background 

of the education model in SUCCESS. The education starts by establishing the 

five aspects of the Leventhal’s model and expands on this through the day (see 

session B, curriculum for SUCCESS, Appendix 4.1).   
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Figure 4.7 Leventhal's self regulatory model (302) 

 

 

4.3.2 Social cognitive theories  

Social cognitions reflect the individual’s perception of their social world (302). 

Social cognitive theory puts the individual in the context of others with a similar 

condition, and the wider social world, to address health behaviours. Cognitive 

processes help in the acquisition and retention of new behaviours and 

understanding the consequences of behaviour to inform individuals of what they 

must do to gain benefit or avoid punishment (307). Bandura’s self-efficacy model 

is based on “the belief in one’s capabilities to organise and execute the sources 

of action required to manage prospective situations” (308). This self-efficacy is 

dependent on patients’ belief in their capabilities (efficacy expectations): “I am 

confident I can stop smoking” and their belief on the beneficial outcomes of the 

action (outcome expectations): “If I stop smoking, I will have a healthier life and less 

cardiovascular and cancer risk” (Fig 4.8).  

Figure 4.8 Differences between efficacy and outcome expectations (311) 
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Efficacy expectations are informed by (307,308,311): 

 Performance accomplishments (Mastery performance): “People fear and tend to 

avoid threatening situations they believe exceed their coping skills, whereas they 

get involved in activities and behave assuredly when they judge themselves 

capable of handling situations that would otherwise be intimidating” (311) 

Success raises mastery performance and repeated failure lowers them. It is 

therefore of high importance to set manageable and realistic goals.  

 Vicarious experience (learning from other’s experience and behaviour): “This 

woman who has the same problem as me and is in the same situation has been 

able to stop smoking and has seen so much benefit”. Matching expectations 

comes from the peer group and the people who have achieved the behaviour or 

outcome while in the same circumstances. See Box 4.1 for other sources of 

learning.  

 Verbal persuasion: Encouraging individuals in their attempts to achieve their 

expectations  

 Physiological and emotional states: Controlling and diminishing emotional 

arousal as well as avoiding over-stress in pursuing an expectation will increase 

the chances of success and achievement.   

 

 

Outcome expectations (Fig 4.8) can be positive (incentive) or negative 

(disincentive) (308).  

Box 4.1: Other sources of learning 

Other sources of learning and information for an individual, other than the vicarious 

experience, are:  

 “Direct experience”: “I stopped smoking in the past and slept better”  

“Symbolic sources” like facts: “Within 2 to 12 weeks of stopping smoking, your 

circulation improves. This makes all physical activity, including walking and running, 

much easier” (NHS-Choices website, accessed Aug/2013)  
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Successful implementation of the social cognitive theory approach also depends 

on other factors such as understanding the barriers and self-regulation.  

 Barriers can be personal (situational) or socio-cultural (308,310). In SUCCESS, 

issues with body image and family commitments can be examples of the personal 

barriers, and work related issues can be an example of the socio-cultural barriers. 

Recognising barriers and their impact on efficacy expectancies increases the 

chances of achieving the index behaviour (310).  

  Self-regulation is a key element in health interventions. Having the intention to 

make a change, “I want to go for a walk”, does not guarantee that the behaviour 

happens. This is a well recognised phenomenon in behavioural psychology 

known as “intention-behaviour gap” (323). This is the subject of considerable 

research to find strategies which minimises the gap (314). Development of self-

regulatory skills such as action planning is one of the effective methods 

(314,324,325). Documented action plans with short and long term goals provides 

the individuals with feedback on their realistic achievements and may improve 

self-efficacy (309). [Example of how this is used in SUCCESS is shown in Fig 

4.10 after discussing the implementation intention] 

 

Elements of the social cognitive theory have been put together in different models 

for behaviour change. One of the most recognised ones is the “stage of change” 

model described by Prochaska and DiCelemente for smoking cessation (326-

331). Adaptation of this model in SUCCESS is shown in (Fig 4.9).  

4.3.3 Implementation Intentions 

Implementation intentions increase the chances of goal achievement including 

health performances (332,333). The concept of the implementation interventions 

is to bridge the “intention – behaviour gap” in addition to the self-regulation in this 

process, by focusing on “where, when and how” in a planned behaviour, the 

individual will try to minimise the gap (313,314,316). The “if-then” process will 

increase possibilities of performance by creating specific cues relevant to the 

situation which is highly anticipated (313,315). Therefore, when the person is 

“perceptually ready” (334), there is a high chance that the “cue” is identified (317). 
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This together with the social cognitive theory increases the chances of attainment 

by using specific anticipated situational cues (316). Fig 4.10 shows how this 

approach has been used in SUCCESS.     

 

Figure 4.9 SUCCESS study Self management plan; behaviour change 

 

Polly (the character used in SUCCESS education] goes through the cycle: her target behaviour 

is increasing her physical activity. She relapses and goes through the avoiding phase before she 

thinks about the process again and uses the “action planning” [Fig 4.10] to make a more 

manageable plan and start again.   
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Figure 4.10 SUCCESS study self-management plan; “Action Plan” 

 

Participants in SUCCESS were provided with this chart at the education session and one example 

would be discussed in detail. Spare charts were supplied for future use at home. 

It is thought that if people make their own plan, there will be a sense of ownership and more 

motivation to carry out the plan (302). They would be able to set “personal cues” relevant to their 

situation: “I will go out for a walk when my son has gone to bed”.  
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4.3.4 Dual Processing model 

Chaiken argues that social cognition is a thoughtful event and there are two 

modes of processing in order to make social judgments; Heuristic versus 

Systematic modes of processing (318-321).  

Heuristics [heur (Greek): “to find out, discover” (dictionary.com)] are knowledge 

structures which are stored in the memory, and judgment is based on easily 

processing cues such as “source expertise”. For example, 

“The doctor in BBC 4 ‘Horizon’ programme said that the benefits of 90 seconds high 

intensity training which is repeated 3 times per week, is equal to 30 minutes walking or 

may be even more. I will therefore join the gym for the course and plan my activities 

based on that’  

Therefore, there is minimal cognitive effort when using heuristic processing (= 

cognitive economy).  

Systematic processing, however, needs detailed examination of the information 

before the judgment is processed. For example, 

“The doctor in BBC 4 ‘Horizon’ programme said that the benefits of 90 seconds high 

intensity training which is repeated 3 times per week, is equal to 30 minutes walking or 

may be even more: Why? Am I not better to do my 30 minutes walking on top of that? 

Which one is actually better? Does that apply to all people? Does that apply to me? Do 

I need to consider that? I will discuss with my doctor’  

Therefore, systematic processing requires cognitive ability and capacity to 

analyse and is more effortful (= not economic), but the judgments based on the 

systematic processing are more in-depth and consequently more reliable (321).   

Heuristic and systematic processing can occur alone or in combination and it is 

argued that individuals generally tend to make a balance between the cognition 

economy and the reliability, which is called “sufficiency principle” (318,320). 

Motivational persuasions aim to create a bridge between the two modes of 

processing. In SUCCESS this principle is one of the core elements of the 

educators’ behaviour when they ask questions and create discussions in the 
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groups and allow the information to be judged and processed before the message 

is finalised.  

The aforementioned learning and behavioural theories are used in combination 

in SUCCESS to make sure participants are actively involved in discussions, 

process the message, make a plan and leave the education with an in-depth 

understanding of the condition they live with and how they can make some 

changes according to their circumstances. 

Fig 4.11 is the first page of the “Physical activity” session in the SUCCESS 

education curriculum; looking at the enlisted items on the “Participant Learning 

Opportunities” and “Educator activities” shows how a combination of learning 

theories are used in one session.  

  



 

101 

 

Figure 4.11 An example from SUCCESS curriculum showing the combination of 

learning theories used in practice 
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4.4 Design of the SUCCESS Study  

In the development and testing of the SUCCESS programme, the “MRC 

framework for development of the complex interventions” (Fig 4.12) was 

considered and the steps recommended in the Leicester Diabetes Centre’s 

“Development pathway for self-management interventions” (Fig 4.2) were 

followed.  

Figure 4.12 MRC continuum for the development of a complex intervention (292). 

 

 

4.4.1 Research Question  

The primary research question in the SUCCESS randomised controlled trial was: 

“Does a structured life style intervention to promote weight loss and increasing 

walking activity in a self-directed programme result in a behaviour change of 

increasing step count and consequently affect weight, glucose tolerance, insulin 

resistance and other metabolic, physical, and mental health aspects in women 

with PCOS?” 
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4.4.2 Phases in SUCCESS 

PHASE 1: Assessment of the components of the intervention (needs and 

available management options) in the target group via: reviewing of the literature, 

understanding a local multi-ethnic cohort of the patients with PCOS, and 

interviews with women with PCOS.  

PHASE 2: Development and pilot of an evidence-based structured self-

management education programme incorporating findings from Phase 1.  

PHASE 3: Randomised controlled trial of an education and lifestyle intervention.  

 

The first three chapters of this thesis reviewed the literature and examined a 

multi-ethnic population of women with PCOS. Interviews with women with PCOS 

will be described in Chapter 5, followed by design and pilot testing of the 

education programme. Chapter 6 to 9 describe the design of RCT, and some of 

the results.  
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4.5 Summary of the chapter 

A review of literature shows that women with PCOS look for information regarding 

their condition and the available treatment options. They seek peer support and 

demand more communication with health system. A need for a structured 

education programme in the health system was identified and therefore 

SUCCESS was planned.  

Patient education needs to be evidence based, tailored to the target population 

and underpinned by learning theories. Appropriate learning theories were 

identified for the SUCCESS programme namely; “common sense theory”, “social 

cognitive theory”, “implementation intentions” and “dual processing theories”. 

Combinations of these theories are used in SUCCESS to ensure the messages 

are clearly communicated and meet the needs of the variety of participants 

attending the education.  

A structured education programme is a complex intervention; needs to be 

focused on a specific aim, be evaluated in a pilot and tested before 

implementation in the health system. Therefore a research question was 

identified as a focus for SUCCESS study, which was subsequently designed in 

phases of development, pilot, and feasibility testing. 
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Chapter 5 : Development of the education programme 

 

 

Phases 1 and 2 of the SUCCESS study were designed to gather information, 

then design and test the curriculum for the education programme for feasibility, 

to ensure that it is ready for testing in a randomised controlled trial (Phase 3).  

In this chapter, the last part of data collection is described, which was the 

qualitative interviews conducted with women with PCOS. This is followed by 

description of the process of developing the education programme, including the 

pilot studies performed to inform the content and resources of this programme.  

 

I should note that, to improve my understanding of qualitative research, I 

observed the “Qualitative research module” as part of the MRes course in the 

department of Health Sciences, University of Leicester ( UoL). I also attended a 

workshop for conducting interviews and co-ordinating focus groups (UoL). 

Additionally, qualitative researchers from the Department of Health Sciences at 

UoL, provided support. 

This has been a collaborative work and the process of the curriculum 

development, especially, was not something that I could do single-handed. A list 

of people who have had an input into the study is presented in Appendix 1. A few 

colleagues in the research team disclosed to a very limited number of us that they 

had been diagnosed with PCOS. This information stayed known to only a closed 

circle of the SUCCESS team and their invaluable opinions were sought during 

the process without having to disclose their condition.  
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5.1 Phase 1: Qualitative interviews  

Information gathered in this part was intended to complement the results of the 

database analysis and the literature review, to help tailor the education 

programme to the needs of women with PCOS. Women who were interviewed 

were the potential target of this programme and therefore their experiences of 

living with PCOS were important.  

The dynamic process for the development of the education programme started in 

parallel with the interviews. Based on previous experience in the group (as 

described in chapter 4), it had provisionally been predicted that the education 

programme would be 3.5 hours in duration and could be delivered in one half-

day or two 2-hour parts in the evenings. The content of the programme were 

thought to be broadly about what happens in the body with PCOS, and beneficial 

lifestyle changes in terms of weight management and physical activity. 

 

5.1.1 AIMS 

Using qualitative research methods, the aims were to:     

 Identify and explore understanding of PCOS, and educational 

requirements, amongst patients with the condition. 

 Understand their interaction with PCOS. 

 Understand the barriers to self-management and attitudes to education 

programmes in women with PCOS. 

5.1.2 METHODS 

Ethics approval was granted by the National Research Ethics committee, East 

Midlands, Leicester (Appendix 5.1) 
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5.1.2.1 Sample size and recruitment for interviews 

Interviews were planned to be carried out until the point of data saturation (that 

is where no new themes were emerging). Although it was difficult to estimate the 

point at which data saturation would occur, it was anticipated that a maximum of 

30 participants would be needed, as per the experience from the previous 

qualitative studies in this group (157,158). The intention was to include a 

purposive sample, comprising a variety of patients in terms of age, ethnicity and 

duration of diagnosis with PCOS.  

5.1.2.1.1 INCLUSION CRITERIA 

Adult women (aged 18 to 70) with a clear diagnosis of PCOS based on Rotterdam 

or NIH Criteria (26,27). A wide age range was considered to ensure diversity of 

opinion and lived experience with PCOS during the interviews.  

Recruitment had been planned to be conducted at the out patient clinic in 

Leicester Royal Infirmary (LRI). However, following the registration of the 

SUCCESS study on the clinical trials website in October 2011 (NCT01462864), 

patients showed interest in getting involved with the study; some were even 

happy to pay for their travel to commute from London or Manchester. 

Unfortunately the recruitment was limited to Leicester, Leicestershire and Rutland 

and therefore only three patients could be recruited from this group. Their 

diagnosis of PCOS was confirmed using the above criteria.  

5.1.2.2 Data collection 

The choice between contributing qualitative data through an interview, focus 

group or both was subject to the preference of the participants; they generally 

preferred the interview format.  

A topic guide was used for the semi-structured interviews to facilitate and direct 

the process of qualitative data collection (Appendix 5.2). This topic guide was 

developed after extensive discussion within the research team and was reviewed 

during the process of data collection, in order to make sure that the emerging 
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themes were explored. Items included in the topic guide are summarised in BOX 

5.1.    

 

 

Interviews were mostly conducted between November/2011 to March/2012. One 

interview was conducted at the person’s home, two at their work place and the 

rest in the Diabetes and Endocrinology Department at the LRI. The first two 

interviews were conducted by an experienced qualitative researcher, Mrs Naina 

Patel (NP) and I listened repeatedly to the interview tapes to learn techniques (for 

example; how to follow a lead in the interview). My first two interviews were 

reviewed by Dr Margaret Stone (MS) to make sure that I had gained the required 

skills and that data collection would not be seriously affected by my lack of 

experience. Interviews were audio recorded and were transcribed by an audio 

typist experienced in transcribing qualitative interviews. 

My technique improved through practice; the first interview lasted 18 minutes and 

the last interview was 2 hours. I gradually learned to take the lead from what 

might have seemed a trivial comment made by the individuals. More importantly, 

I learned that by being patient, maintaining silence at the right time and allowing 

the person to breathe and think, they would often continue to speak and open up 

about their “untold” stories. This is a skill which I have rarely had a chance to 

practice in the 7-10 minutes consultation time in the clinical setting.  

 

BOX 5.1 

The items broadly included in the topic guide included: 

 The experience of being given a diagnosis of PCOS 

 Understanding of, and attitudes and beliefs about, PCOS 

 Educational needs of people with PCOS 

 Thoughts on what would have better prepared them for managing their 
PCOS 
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5.1.2.3 Data analysis 

Data analysis was planned to be broadly iterative and based on the ‘Framework’ 

methodology (335,336). This included familiarisation through reading and re-

reading transcripts and the development of a coding frame based on key themes 

that have been identified. The initial coding frame was agreed after a review of 

the first three interviews. A constant comparative approach (335) was adopted 

whereby the coding frame was open to revision as further interviews were coded.  

Data collection was planned to end at the point of data saturation when new 

themes were no longer emerging from the interviews and those identified had 

been fully explored. The themes identified as being relevant for informing the 

education programme reached the point of saturation after the eleventh interview. 

One additional interview was conducted to confirm that no new theme would 

appear. For the purpose of this thesis, exploration of the interview data was 

limited to preliminary analysis focusing on information that would be useful for the 

design of the education programme. It was noted, however, that the interviews 

had the potential for further in-depth analysis about experiences of living with 

PCOS; this additional analysis is outside the scope of the thesis, but has been 

planned to be carried as part of a collaboration with qualitative researchers in the 

UoL (explained more in Chapter 10).  

The preliminary data analysis was conducted by hand without the use of any 

software.  

 

5.1.3 Results  

5.1.3.1 General characteristics of the sample 

Twelve women were interviewed (Table 5.1) with an age range from 17 to 51 

years (median 36 years). There were seven white and four south Asians (SA) 

women and one Black African woman, reflecting the multi-ethnic nature of the 

local population. Their experience with the diagnosis of PCOS also ranged from 

less than a year to over 20 years. This was their official diagnosis with PCOS, 
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however some reported that they knew about their condition before their 

diagnosis (self-diagnosed through reading and information gathering) or that their 

symptoms were present prior to the diagnosis by their doctors. These women are 

identified in Table 5.1. The interviewees also represented a variety of occupations 

including student, nurse, computer expert, manager, independent 

businesswoman or housewife. 

Considering that weight related issues appeared to be a significant point of 

discussion for many of these women, a column in Table 5.1 shows whether they 

considered that they had a problem with their weight. Their BMI was not 

calculated at the interview session and they were not asked to mention their 

weight. Some of the participants’ experience with high weight was from some 

years ago and therefore their actual weight would be subject to a bias of 

remembering their weight from memory and not related to their current weight.  
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Table 5.1 Characteristics of women who attended the interview 

No Age Ethnicity Diagnosed as PCOS (yrs)† Occupation Weight issues Symptoms 

1 28 African 6 (possibly 12) Nursery teacher Yes Hirsutism, Amenorrhoea, Infertility 

2 44 White 3 (possibly 20) Hospital Employee Yes Hirsutism, Oligomenorrhoea, infertility 

3 51 Pakistani 6  Own business Yes Hirsutism, Menorrhagia, PCO,  

4‡ 17 White 0.5 Student No Hirsutism, Amenorrhoea, PCO 

5 29 Pakistani 17 Pharmacist Yes Hirsutism, Oligomenorrhoea, Infertility 

6 43 Indian 23 House wife Yes Hirsutism, Oligomenorrhoea 

7 51 Indian 10  NHS Nurse Yes Hirsutism, Menorrhagia, PCO,  

8 26 White 0.5 Desk Job No Acne, blood test, PCO 

9 40 White 8 (possibly 20) Computer analysis Yes Hirsutism, Oligomenorrhoea, PCO 

10 45 White 20 Management Yes Hirsutism, Oligomenorrhoea  

11 26 White 1 (possibly 3) Waitress Yes Hirsutism, Oligomenorrhoea, PCO 

12 29 White 14 Event organiser Yes (initially) Amenorrhoea, and PCO 

PCO = Polycystic ovaries on Ultrasound Scan 
†Some women mentioned during the interview that they thought they had had PCOS for longer; this is presented in parenthesis.  
‡ I conducted this interview at the person’s home with her mother present. The mother also had PCOS with the same signs and symptoms, but she had 
never been officially diagnosed; she consented separately to take part in the interview and although my intention was to explore her experience as well, 
most of the interview was around the daughter’s experience and the mother, apart from some trivial mentions, would not make any comments on her 
experience. I did not insist on exploring her PCOS, as I felt she did not want to and I was not able to re-arrange to meet the mother.   
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5.1.3.2 Themes identified in the study 

Themes relevant to the design of the education programme that were identified 

within the interview data could be categorised to two main topics: how did the 

patients deal with their diagnosis of PCOS and what was their attitude towards a 

possible education programme. One theme which emerged strongly through the 

interviews was their emotional relationship with the diagnosis of PCOS and their 

symptoms and “how did they live with their PCOS”.  

[Please note that an interview (=Int) is referred to as per order in the Table 5.1; 

an example from the first woman in Table 5.1 is shown as (Int 1).] 

5.1.3.2.1 Diagnosis of PCOS 

This category can be subdivided into the following sub-themes:  

News of the diagnosis:  

In response to the news of the diagnosis, patients’ feelings varied from 

puzzlement to relief, getting upset or even anger. This possibly related to the 

events which led to the diagnosis. 

When the diagnosis was given as part of a series of investigation into menstrual 

problems there was a general lack of understanding of what the diagnosis meant. 

“Oh well! What does that mean?” (Int. 7), or “it did not mean anything” (Int 12)  

In some cases the diagnosis led to feelings of relief because fears about cancer 

had been allayed or because it was helpful just having a label for the combination 

of symptoms.  

 “… initially relief that it wasn’t cancer” (Int. 9).    

“I think kind of like a little bit of a relief because I could put a name to it, you know 
but it was more of a case of this is what I have got to live with for the rest of my 
life” (Int 11) 



 

113 

 

One woman who had undergone extensive investigations for infertility felt angry 

when she was told about PCOS almost 15 years after her treatment:   

“I was really annoyed, really angry, quite let down by it.  Just felt ‘Did I ask enough 
questions or?’ …  I was never told what it was.  Although I have since went on 
and had a child, but only until I came to this clinic was I told what it was” (Int 2) 

Although 11 patients had hyperandrogenic symptoms of PCOS (hirsutism or 

acne) only one patient (No 8) had originally consulted their GP because of acne, 

and the rest had started their journey due to their menstrual problem. They had 

not considered their excess hair to be a problem needing doctors’ attention: 

“I didn’t care then, I wasn’t bothered “(Int 2)   “hair can be resolved with 

beauticians” (Int 7)  

Understanding PCOS:  

While a couple of patients knew about the “hormonal imbalance and cysts on the 

ovary” (Int 12, Int 9), the majority reported that they did not know the exact cause 

of their PCOS. Patients had generally started to look up the condition in the 

internet; some had also joined groups like “Verity-PCOS-UK” (www.verity-

pcos.org.uk) to gain information and some had bought books.   

Some had increased their knowledge over time, for example moving from: 

 “I had no clue”        

to:      

 “It’s just that I know from reading and speaking to doctors it’s got to do with 

having is it too much testosterone? Or something like that” (Int 1) 

Even years after the diagnosis, however, others had not progressed in terms of 

understanding the condition: 

“I have absolutely no idea.  No idea whatsoever.  I don’t know” (Int 2) 

In the case of one patient, lack of understanding of the condition had led to 

feelings of self-blame. This patient was so upset about the cause of her PCOS 

http://www.verity-pcos.org.uk/
http://www.verity-pcos.org.uk/
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that it had to be explained to her after the interview that she was not at fault for 

causing her PCOS: 

“I did have a termination and I don’t know whether or not something like that 
[pause]. Because I don’t know [pause] whether or not that’s [pause], I don’t know 
whether that triggered it [crying]” (Int 11)  

The experience of a patient who was “happy” (Int 8) with her doctor, was unique 

and most of them even months or years after their diagnosis still had unanswered 

questions about their condition: 

“I think I’d been to see [Dr X in the speciality clinic] I think it’s about my third visit, 
I was seeing him every six months, so about 18 months later.  I was struggling to 
get my head round PCOS”  (Int 9) 

Or 

“I still don’t [know] whether, you know, whether there is a cure or whether at some 
point in life things may balance out and it might go away or whether it is with you 
for the rest of your life”. (Int 3) 

When asked about long term health risk associated with PCOS, most of them 

replied that they did not know anything about it or they had only found out about 

diabetes when they read the information sheet from the SUCCESS study. The 

few, who were aware of the increased risk of diabetes (Int 5 and Int 6), had an 

extensive family history of diabetes and were aware anyway.  

In summary, the interviews identified generally low levels of understanding of the 

condition in women with PCOS. This suggests that either health care 

professionals involved in the treatment or diagnosis of the PCOS had not spent 

enough time in explaining the condition and its associated risks to these women, 

or the patients had not been given access to a good information source to answer 

their questions.  

What advice did they receive? 

Those interviewed appeared to have received a limited level of advice: 

“The only thing he [GP] did say is: it shouldn’t give you any cause for concern 
now, but at a later date when you might consider having children you may have 
difficulty” (Int 5) 
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Despite the fact that lifestyle change has been the first line of treatment in PCOS, 

when they were asked about the advice they had received on lifestyle change, it 

was either “nothing” or a general comment that they needed to lose weight:  

“They told me to do it but I never was offered like help to go and do something or 
anything” (Int 6).  

One patient (Int 9) was referred to a dietician 10 years after diagnosis.  

None of the patients had received any offers for a routine check, or screening for 

health risks related to PCOS.  

What would they want to have been offered to them by the health system?   

 

When questioned about the type of help they would like to have been offered by 

the health system one response was: 

 “Just that option that you can go and talk to somebody” (Int 6) 

It was easily noticeable that these patients wanted more input from health care 

professionals and they missed an informative communication with their doctor. 

All those interviewed would have liked to have been offered some information 

about their condition and to have a person to refer to in case there was a question:   

“Probably years ago would have been [nice] if somebody had actually sat me 
down and explained to me exactly what having PCOS meant.  What the 
symptoms might be, what I can do to help myself to deal with, to cope with, deal 
with the symptoms, the things that might happen ………The diagnosis I received 
was on a phone call to say ‘You’ve got PCOS’ just get on and deal with it and that 
was it.  I didn’t even have a one-to-one meeting with my GP” (Int 10). 

All the women interviewed would like to know about lifestyle changes they could 

make, including diet, and physical activity choices. The majority would like to have 

a point of contact in the health system who would understand PCOS, for example, 

a “specialist nurse” was suggested. This was also true for those under the care 

of a specialist:   

“You are left to go with tablets that you think to yourself ‘Oh this will be it, this will 
be it.  This will work.’  It’s the fact there’s no more follow-up from that.  It’s just 
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‘Come back again.  Tell us how you are.’  I don’t think there’s enough information 
at all on it.”…(Int 2) 

In summary, the need for education and support emerged clearly from the 

interviews.  

 

5.1.3.2.2 Education 

 

Mode of delivery: 

Everyone interviewed wanted some educational input about their condition; 

however, when asked to compare group education with the option of having a 

DVD to take home and watch, one suggested that she did not like either of the 

modes, as she was “a big fan of the good old-fashioned poster”(Int 2). 

The other women interviewed, all expressed a preference for group sessions. 

Three (Int 3, 5, 6; all SA) would prefer group education because of the dynamic 

of the group and learning from other patients, but they suggested that they would 

come to a group session only if they could be certain that they did not know any 

of the other people in that group: 

“Because obviously the people that have been diagnosed with PCOS are 
probably going through the same things that I am.  Everybody handles stuff 
differently.  But it would be on a basis that I don’t know anybody in that room and 
they don’t know me and once we leave the hospital, or wherever the meeting is, 
you go your own way.” (Int 3) 

Every one else stated preference for group education. 

 

 

 

Barriers: 

When they were asked about the potential barriers to attending a group education 

programme the issue of embarrassment came up regardless of ethnicity; 
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“I think it’s something that you could potentially be quite like embarrassed about 
I suppose because it’s quite an intimate kind of illness to have.  I think, for me, 
the encouragement would be to meet somebody else that has it so it’s common 
ground then isn’t it?  Something that you can discuss with somebody else who 
knows how you kind of feel” (Int 8)  

When they were asked about other barriers which would stop patients from 

participating in the group education: time and life commitments were mentioned. 

The majority preferred two days of two hours education as compared to a full day 

of 3.5 hours education. 

 

Content:  

As to the content of the education programme, those interviewed all wanted to 

know more about PCOS, its causes, treatment options including advice on diet 

and physical activity, and also coping with the condition and emotional support:  

“I think just knowing that it’s okay if you feel angry, frustrated, perhaps even just 
acknowledging that, that might be how people feel” (Int 9)  

“Because you can’t be self-centred around your illness all the time.  It would be 
good to see how other people deal with it” (Int 7) 

 

Partners: 

Most of the women who preferred the group education would bring their partner;  

“I’d bring my husband.  Yes definitely.  I think it would be better actually because 
it’s nice to see how other people feel.  Because I sometimes ask my husband and 
he says ‘I’m sick of you being tired all the time.  I wish you’d get better.  I wish 
you’d sort it’ ”. (Int 7) 

This was not always due to lack of sympathy from partners or family, but also to 

help them understand the condition better.  

The issue of the emotional need and coping with PCOS was identified as a 

specific and important theme.  
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5.1.3.2.3 Living with PCOS 

It appeared through the interviews that in some of the patients their PCOS had 

created a very deep sense of hate or shame in regard to their body.  

Their relationship with their symptoms:  

“I feel, I feel a freak and nobody at the house, nobody is allowed to discuss it.” 
(Int 3)  

“You can’t get away from it; it’s there when you wake up in the morning, you go 
in the bathroom, wash your face it’s there in the mirror” (Int 6) 

This was a common feeling mixed with shame and embarrassment:  

”Except for my partner, nobody’s seen my face out of the street since I was about 
18.” (Int 1) 

For some patients the body shape was a bigger problem than excess hair: 

“Whilst yes I was dealing with excess hair and stuff, but a good pair of tweezers, 
paying for a bit of laser treatment, waxing from time to time, I’d deal with that   …. 
my weight; maybe, it might be difficult to believe, but I would be very shy and 
retiring and not actually want to go to a party because I didn’t have anything nice 
to wear because I was too fat to get anything nice to wear” (Int 10) 

Sometimes cultural background would add some extra distress; the possibility of 

infertility was a big problem for the African patient: 

“I can say like you might be like cast out if you can’t have any children and people 
call you names and they say things like ‘Oh that barren woman’ .  But with the 
facial hair in Africa it’s okay because a lot of women have it.  It’s just here in 
England it’s something that a lot of people you have to shave your legs and you 
have to shave this and that, when back home it’s not like that.  It’s okay you’re 
accepted.”(Int 1) 

Infertility was an issue for any of the patients who had experienced this, 

regardless of their ethnicity; however, it seemed that women from ethnic minority 

backgrounds (African and SA) had a higher level of concerns regarding this issue. 

Specifically, at the time of an arranged marriage it was a big issue to mention to 

the other family. 
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“[Asked whether her husband knew?]   And my parents, because it was an 
arranged marriage, so I always said ‘I don’t want to deceive anybody so you have 
to mention it’, you know.  This is the case. [Long pause from patient]” (Int 6) 

 

Day to day life: 

Feelings about the condition had obviously affected the day to day life and social 

interactions of the women interviewed. Not only would they like to hide their image 

issues from friends and family but even the menstrual irregularity could be a 

source of stress:   

“I never know when I am going to have a period and that I think that plays on my 
mind a huge amount because it’s like oh am I going to have a good week this 
week or is it going to be a bad week.” (Int 11) 

When it came to the job and work interactions, the majority said that they could 

put their PCOS issues aside and function well. They had separated their 

personal/social life from their professional interactions to the extent which was 

possible.  

Eventually the majority thought that they had to live with the condition and accept 

it in the background of their life; while it was distressing they had to get along: 

“I feel sorry for the people, the women that get up in the morning and do what I 
used to do and then just like you spend half your life wasted before you get out 
of the front door in the morning because you feel such a freak” (Int 2)     

 

5.1.4 Discussion 

Interviews had been planned to contribute to the design and modification of the 

education programme. Analysis of the collected qualitative data was conducted 

in parallel with the process of the development of the training curriculum for the 

education programme. Some important issues were directly fed into that process 

of developing the intervention and necessary actions were taken to address them. 

These are listed in Box 5.2, and explained below:  
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i) Clearly there was a need for education to know more about the causes of 

PCOS, its long term health risks and the options on lifestyle changes. This 

confirmed the rationale for developing an educational intervention.  

ii) There was also a need for strategies to manage and cope with this condition. 

The emotional impact of PCOS had already been reported in the literature 

(157,158) and is reviewed in Chapter 1 of this thesis. However, these 

interviews highlighted their impact on the patients’ day to day life. This could 

potentially have a negative impact on their lifestyle change by affecting their 

self-regulating behaviour and outcome expectancies (as discussed in 

Chapter 4) and therefore needed to be addressed in the education 

programme. Based on the findings from the interviews, a specific time was 

allocated to address “balancing life with PCOS” in the education programme. 

iii) An important barrier to involving people in the education programme was 

thought to be the embarrassment and the sense of privacy attached to the 

symptoms of PCOS. Patients clearly wanted the education; it was the 

question of getting them to attend the group sessions. Therefore, two 

booklets were designed: one to introduce the study (Flyer for SUCCESS, 

Appendix 4.2) and a booklet to introduce the education programme and the 

dynamics of the group interaction to the women who would be randomised to 

the education arm of the study. (Preparing for SUCCESS, Appendix 4.3)  

Box 5.2  

Summary of important findings from interviews to inform SUCCESS 

education programme; 

 Women with PCOS identified education and information as a need 
priority 

 Emotional Management and coping strategies need to be considered 
 Patient look for education and educators must be ready to answer their 

questions 
 They preferred group sessions and would like their partners/family to 

be involved 
 Potential barriers to attend education programme are; time, and 

embarrassment in sharing their condition 
 They generally preferred two evening sessions  
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Other findings were addressed in the process of SUCCESS: educators were 

trained according to standards of group education, patients were offered to 

bring a friend/partner/family member, and time was mutually agreed with a 

group. 

As indicated previously in this chapter, the analysis of the qualitative data 

presented in this thesis is focused on the ways in which the data was useful for 

the development of the intervention. Further in-depth exploration of the data will 

be conducted as an additional project. Potential areas for further exploration 

include cultural differences, the impact of stigmatisation and psychological 

distress associated with body image issues.  
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5.2 Development of the training curriculum for the SUCCESS structured 

education programme  

5.2.1 Introduction 

The aim of the education programme was to improve the modifiable risk factors 

by introducing a lifestyle programme in terms of physical activity, diet and weight 

management and encourage a behavioural change, including increasing walking 

steps. A written curriculum was needed as the source of information and plan for 

the educators, so the delivery of the education would be consistent for different 

groups and by different educators. This written curriculum is therefore a reflection 

of the education programme and what happens in the group education.  

The curricula from previously developed structured education programmes such 

as DESMOND (296), WALKING AWAY (7), and LET’S PREVENT (285) were 

used to structure the curriculum. Learning theories described in Chapter 4 of this 

thesis were implemented in the curriculum and it was tailored towards the target 

group (women with PCOS) using the information gathered in the phase 1 of the 

SUCCESS study: literature review (Chapter 1), database analysis (Chapter2), 

systematic review (Chapter3) and the interviews which were presented earlier in 

this chapter. 

At the beginning of my PhD study I attended a two day training course to become 

a DESMOND educator and started to deliver DESMOND education in patient 

groups in the community. This was an invaluable experience which gave me an 

insight in to what really goes on in the education sessions, a real life experience 

of patient-educator interaction and the type of the questions which would be 

asked by participants. In addition, it was a good experience to adjust the level of 

discussion to lay language, understandable by everyone. The experience of 

delivering DESMOND helped significantly in the development of the SUCCESS 

education programme. 
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5.2.2 Aim 

The aim of this phase was to produce a piloted, evidence based curriculum for 

the SUCCESS structured education programme. 

5.2.3 Methodology 

As described in Chapter 4, the pathway developed in Leicester Diabetes Centre 

(LDC) for development of self-management interventions was followed to 

develop the SUCCESS structured education programme (Fig 4.2 in page 85). 

5.2.4 Process; step by step 

The process of writing the curriculum started in parallel with the interviews from 

November/2011 and finished in July/2012. In view of the available expertise 

within the LDC, in collaboration with CLAHRC3 Curriculum and Development 

Training Team (CCAT), a group was formed consisting of myself, Janette Barnett 

(JB) and Heather Daly (HD) to discuss the content of the curriculum under the 

general guidance of my supervisors (MJD and KK).  

The initial sections predicted for the curriculum are shown in Table 5.2, and the 

duration of the education was thought to be 3.5 hours which could be delivered 

in one “half-day” or two “2-hour parts” in the evenings  

  

                                            

 

3 Collaboration for Leadership in Applied Health Research and Care (CLAHRC) 
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Table 5.2 Predicted Outline for the SUCCESS structured education programme 

at the start of the process 

Module 

name 

 

Main aims and educator activities 

 

Theoretical 

underpinning 

Time 

weighting 

Patient story Give participants a chance to share their knowledge and 

perception of PCOS, associated metabolic risk factors 

and conditions and highlight any concerns they may want 

addressed in the programme 

Common sense 

model 

10% (20 

min) 

Professional 

story 

Use simple non-technical language, analogies, visual 

aids and open questions non-didactic method to provide 

participants with an overview of PCOS and its aetiology, 

Insulin Resistance,  Cardiovascular Risk Factors 

Common sense 

model / Dual 

process theory 

35% (60 

min) 

Diet Give participants an accurate understanding of the link 

between diet and metabolic dysfunction 

Social cognitive 

theory / Dual 

process theory 

20%(40 

min) 

Physical 

Activity 

Use simple language, analogies, visual aids and open 

questions to help participants identify how increasing 

physical activity may improve insulin sensitivity, body 

weight and PCOS. Understand the current 

recommendations; explore options for increasing physical 

activity in everyday life; identify barriers to increasing 

physical activity; form action plans and set personal 

goals. Participants were to be provided with a pedometer 

based on the experience form the PREPARE study(288) 

Social cognitive 

theory 

Behavioural 

Choice Theory 

 

35% (60 

min) 
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5.2.4.1 Professional story 

In the first draft of the curriculum, the patient’s story, diet and physical activity 

were modifications from previous programmes. The professional story was a new 

section which was written as an evidence-based lay language story, with inputs 

from the previous steps of this PhD project. Other available on-line resources for 

women with PCOS such as Verity (verity-pcos.org.uk), Patient information 

(patient.co.uk), NHS-Choice (nhs.uk/conditions) and the information sheet 

provided for the patients in the reproductive medicine clinic at LRI (as shown in 

Appendix 4.4) were also reviewed for this purpose. 

One important factor in the curriculum [and more generally in patient education] 

is the flow of the story; therefore, as well as the content, the narrative style had 

to be checked. This was a particular challenge in the professional story of PCOS 

due to its complex underlying pathophysiology, the number of hormones 

involved, the range of criteria included in the diagnosis, and also the many 

unanswered questions about the pathophysiology of PCOS (4,14). 

A document was prepared listing all the facts and points that should be included 

in the story; together with JB, we reviewed and practised the delivery of the 

professional story. Each time the delivery was voice recorded and then we would 

listen to the re-play to make sure that the sequencing worked. If there was any 

problem, the necessary changes were made to ensure that the narrative “flowed” 

well. Once we were happy with the story, we asked a group of trained DESMOND 

educators to listen to our narration of the professional story and their comments 

were taken on-board.  

We then invited a group of the staff working in the administration and or clinical 

trials sections of our group to listen to the professional story and give us their 

feedback. This audience, unlike the previous group of DESMOND educators, 

were not familiar with diabetes-related education programmes such as 

DESMOND, and therefore the structure and flow of this type of education session 

was not a familiar theme for them.  

file:///C:/Users/Hamid/Dropbox/Flash/Thesis/verity-pcos.org.uk
http://www.patient.co.uk/doctor/polycystic-ovary-syndrome-pro
http://www.nhs.uk/conditions/polycystic-ovarian-syndrome/pages/introduction.aspx
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Their comments, especially on the complexity of the pathophysiology and the way 

it was described, suggested that this needed further simplification. Appropriate 

changes were therefore made to the curriculum, for example, a graph was put 

into the curriculum and patient’s handbook to show some of the hormonal 

changes (”My SUCCESS handbook”, page 5; Appendix 4.5). 

5.2.4.2 Balancing life with PCOS 

As described earlier, the analysis of the interviews showed the extent of the 

psychological problem that some of these women encounter in their day to day 

and social life. There was therefore a need for allocating some time to deal with 

this aspect. Considering the extent of the effect described by some of the 

patients, these emotional issues could affect their “efficacy expectations”, “self-

regulation” behaviour and ultimately “intention – behaviour gap”. However, it was 

considered that we had only interviewed 12 patients and some of the participants 

had found their own coping mechanisms, or some patients might find it too 

personal to want to attend the emotional management sessions. These problems 

were discussed by the curriculum team and, considering the complexity of the 

psychological issues, Dr Yvonne Doherty (YD) the expert clinical psychologist 

working in our department was invited to join the group for this part. A group was 

formed consisting of myself, JB, HD, YD and Michelle Hadjiconstantinou (MH) 

[who has a background in the health psychology] to consider the way in which 

this section of the programme might be delivered. Coping strategies had been 

used in other education programmes such as DESMOND Newly Diagnosed and 

DESMOND On-going (300), which was a good starting point. A similar model was 

adopted for the pilot sessions.  

The planned “balancing life with PCOS” included four sessions (Curriculum for 

SUCCESS Appendix 4.1) 

Your thoughts about PCOS: 

In this session the participants would be asked to express their feelings about 

PCOS, when they were diagnosed and also how they feel now about their 

condition. This would allow them to open up. Educators would take the lead from 
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the expressed words to expand and try to bring all the participants into the 

discussion.  

Other stresses in Life: 

It should be acknowledged that PCOS is one of the stressors in life for those with 

the condition. There are many other stressors which also influence the behaviour 

and the potential choice of lifestyle change. Participants would be invited to share 

and discuss other things which they see as contributing to the overall burden of 

stress in their lives. Educators would facilitate the discussions to help participants 

talk to each other and make suggestion about how to deal with that situation.  

Your relation with PCOS:  

This session explores how people see themselves with their PCOS and how they 

think others see them. In the final model, a pair of binoculars was used and 

patients were asked to think about how people might use those binoculars to 

watch them.   

Developing strategies for living with PCOS: 

This is a summary of all sessions and how the discussions in the previous three 

sessions could be put together to avoid strong feelings which could affect a 

person and adversely affect behaviour.  

 

5.2.4.3  Final Structure 

Initially, the length of the education programme had been estimated as 3.5 hours. 

Adding the “balancing life with PCOS” part would mean an extension of at least 

one hour so that the overall length would not fit with the plan for “half-day” 

education. Additionally, the women interviewed had indicated that they would 

prefer to have two 2-hours session (data presented earlier in this chapter); 

therefore it was decided that we would add a third part to the education and offer 

patients the choice of whether to attend a 1.5 to 2 hour education specifically on 

“balancing life with PCOS”. In our group discussion we also had in mind that some 
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women might not feel comfortable to openly express their emotional concerns 

during an education programme, so they might not wish to attend this part.  

5.2.4.4 Resources 

The aim was to make the session as interactive as possible, therefore the 

resources were designed to be laid down on a table and participants could stand 

around the table. This was easy for the “Diet” and “Physical activity” sections as 

we could choose from the available resources used in other programmes such 

as Walking Away and Let’s Prevent Diabetes. New resources had to be designed 

for the professional story. It was also important to avoid any stigmatisation 

associated with body image and skin colour; therefore a figure in light blue (called 

“Polly”) was designed [Fig 5.1]. (A full range of the images created after the pilot 

stage based on Polly’s day-to-day activities are presented in the curriculum and 

educational resources in Appendix 4).  

For the pilot sessions, Polly and the body parts were cut from felt textured fabric; 

they were then printed on special cloth (Reich Digital Felt) and were laminated. 

For other resources such as treatment options, some images were copied from 

Google images and laminated. After the pilot sessions they were modified to fit 

with the SUCCESS style; Fig 5.2 shows an example of the infertility card before 

and after piloting.      
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Figure 5.1 Resources used in SUCCEESS; "Polly"                                         
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 Figure 5.2 Resources for SUCCESS; infertility treatment card before and after 

pilot 

 

 



 

 

5.2.5 Piloting and subsequent modifications 

5.2.5.1 Aim of the pilot sessions 

The aim was:  

“To test whether the education programme (content of the curriculum, resources 

and the flow of the sessions) was acceptable, relevant and of interest to the target 

population”. 

5.2.5.2 Recruitment for the pilot sessions 

To reflect the target population in the next step (the RCT), overweight women 

with PCOS between 18 to 50 years old who were able to communicate in English 

were recruited.  

Recruitment was carried out through the outpatient clinic at LRI as well as inviting 

the patients whom I had interviewed in Phase 1. Some participants self-referred 

as they had seen the study on the internet or had heard about it from friends and 

family.  

Two groups of patients went through the pilot education; in total seven women 

had the pilot education, two SA and five white, age range 20 to 45, three self-

referred.  

5.2.5.3 Delivery of the pilot education:  

Pilots were run at the Leicester Diabetes Research Centre in the evenings, 

starting from 17:30 to 20:00 on a specific day of the week for three consecutive 

weeks for each group. All the participants were happy with the location and time 

as it would give them parking access as well as time to finish their jobs and attend 

the education. The day of the week was chosen with all parties’ (participants and 

educators) mutual agreement.  

Parts one and two of the education programme (Patient and professional story, 

physical activity, diet and self-management plans) were delivered by myself and 

JB. We made sure that we alternated the sections of the curriculum that we 

delivered in the two pilots, so both of us could deliver the whole curriculum for 
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these parts. Delivery of these sessions was observed by an expert in patient 

education (HD). The “balancing life with PCOS” (third part of the education) was 

delivered by HD for the piloting stage, and she was observed by JB and MH.  

The observers timed the session and commented on the delivery. All the 

participants attended a semi-structured focus group interview after the last part, 

to provide feedback on the programme (topic guide in Appendix 5.3). They also 

gave feedback at the end of each day using the workshop feedback form shown 

in Appendix 5.4)  

The education sessions were also voice recorded so we could listen back and 

reflect on the delivery. 

5.2.5.4 Feedback 

Feedback was generally very good; patients felt that the education increased their 

understanding of PCOS and gave good examples of the changes they could 

potentially make in terms of their lifestyle. All of them indicated that they would 

like to have a recap session once a year, and they exchanged telephone numbers 

so that they could meet up with each other after the education.  

Feedback from the first pilot was implemented into the curriculum and the refined 

version was tested in the second group. Table 5.3 shows the summary of the key 

feedback and the changes made. As well as feedback on the content and 

resources, there were some practical points to learn from pilot stage regarding 

recruitment and practical arrangements for the SUCCESS study. The target 

population in SUCCESS was a young and socially active group with jobs or family 

to look after. Points for consideration were therefore as follows: 

 Most of the communications were conducted via e-mail and mobile to arrange 

the time and date of the education as compared to the traditional form of sending 

letters through post. The patient information and invitation letter would be 

attached to an e-mail. 

 Arranging three evenings for education would be a challenge for the RCT which 

would involve a larger number of participants.  
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Table 5.3 Feedback after the Pilot education and actions made to modify the 

Curriculum 

Key Item Feedback Action 

Content 

Key message 
passed 

Yes (some had already stated 
that they had made changes   
when they returned for the 
second day) 

No change 

Professional story OK No change 

Physical Activity Include more activity in the 
session and how to change 

Some of the activities in the session 
were redesigned to be done while 
standing and also a part was allocated 
to write a plan to increase walking 
steps. 

Diet OK No change 

Balancing life with 
PCOS 

“Excellent”; really useful No change, and make sure it is 
offered to all the patients 

Resources 

Polly Perfect* No change 

Others OK No change 

Experience of the education day 

Time Evening is good, weekends 
could also be offered  

Weekends were included in the 
planning of the RCT 

Length of the day OK No change 

Breaks OK; Better to provide healthy 
snacks and fruit instead of 
biscuits! 

Point taken on-board and fruit was 
also provided for the education 
sessions in RCT  

*They were specifically asked about the body shape and the hair and they were all happy with 
the figure. They liked the fact that Polly was not overweight or obese and had a “perfect shape”. 
They justified their opinion by saying that they would not want to see any of their body image 
issues in front of them or on any of the images to remind them of the problem. Besides everyone 
with PCOS does not have the full range of the signs and symptoms.  

5.2.6 Final Curriculum 

The changes suggested throughout the pilot stage were applied to the resources 

and the curriculum to prepare the final draft of the curriculum. This draft was 

circulated to the expert educators in our department for their final comments. 

Table 5.4 shows the overall areas covered in the SUCCESS education 

programme and the proportion of time allocated to each.  

The SUCCESS education programme was ultimately planned to be delivered in 

two possible formats: 

1) Formula (F) 1 Whole day 7 hours education (to be offered on weekdays or 

Saturday)  

2) Formula (F) 2 Three evening sessions each lasting 2.5 hours.  

Fig 5.3 shows the content list of the F1 format      
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Table 5.4 Outline and proportion of time for the areas covered in the SUCCESS 

education programme 

Module name Main aims and educator activities Underpinning 
Theory† 

% 
Time 

Patient story Give participants a chance to share their knowledge 
and perception of PCOS, associated metabolic risk 
factors and conditions and highlight any concerns 
they may want addressed in the programme 

Common sense 
model 

10% 

Professional 
story 

Use simple non-technical language, analogies, 
visual aids and open questions non-didactic method 
to provide participants with an overview of PCOS 
and its aetiology, Insulin Resistance,  Cardiovascular 
Risk Factors 

Common sense 
model 
Dual Process 
Theory 

25% 

Lifestyle: 
Diet and 
Physical 
Activity 

Use simple language, analogies, visual aids and 
open questions to help participants understand the 
link between diet and physical activity and metabolic 
dysfunction. Also, to help them identify how 
increasing physical activity may improve insulin 
sensitivity, body weight and PCOS. Understand the 
current recommendations; explore options for 
increasing physical activity in everyday life. 
Participants were provided with a pedometer.  

Common sense 
model 
Dual Process 
Theory 
Implementation 
intention 

22% 

Balancing life 
with PCOS 

Provide an environment for the participants to share 
and discuss their thoughts, feelings and their 
relationship with PCOS and other possible 
contributing stresses in their life.  

Common sense 
model 
Social cognitive 
theory 
Implementation 
intention 

18% 

Reflections 
and self-
management 
plan 

Facilitate a discussion about “making change”, using 
the “Cycle of Change” (327) or “Vicious Flower” (337) 
model as appropriate.  
Demonstrate an example of making an action plan 
and providing the group with the opportunity to 
complete an action plan using personalised goals 
that are specific, measurable, achievable, realistic, 
and timed.   

Social cognitive 
theory 
Dual Process 
Theory 
Implementation 
intention 

25% 
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 Figure 5.3 SUCCESS study; plan of the education day 
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5.2.7 Training the educators 

Some additional trained educators were needed to deliver SUCCESS; this was 

necessary for logistical reasons, but also in view of possible future 

implementation into the health system after the study. It was also felt that it would 

be useful for a range of educators to test the delivery of the education 

programme. Their feedback on the delivery would be incorporated into the further 

development of the education programme.  

There is extensive experience of educator training and quality assurance within 

the Leicester Diabetes Centre (LDC), in collaboration with the CLAHRC 

Curriculum and Development Training Team (CCAT). Their proven processes 

were used for training the additional educators.  

5.2.7.1 Part 1 and part 2 of SUCCESS 

Together with JB, we set up the training for five colleagues in LDC with different 

experiences in terms of patient education; two had experience of training 

educators for DESMOND, two were experienced educator for another 

programme, and one was new to patient education and had just seen the “Lay 

Educators course” in DESMOND. All the trainees were supplied with a copy of 

the printed SUCCESS curriculum and the related resources before the training 

day. 

The day lasted for 3.5 hours and included the following:  

 A brief review on PCOS was presented for the trainees and their questions were 

answered.  

 The content of the curriculum was reviewed.  

 Some questions based on each session in the curriculum were designed and 

trainees were asked to answer these questions; this tested their understanding 

of the content and the learning theories behind each session. (Learning theories 

are discussed in Chapter 4). 
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 Trainees selected two sessions from the Curriculum and performed a mock 

delivery to the other participants (one session had to be one of the professional 

stories). 

At the end of the day, feedback was sought from participants on the process, 

curriculum and resources. 

5.2.7.2 Balancing life with PCOS 

Considering the special skills required to deliver this session, the educator 

training for delivering this session was conducted separately by Dr Yvonne 

Doherty who had been extensively involved in the development of this part of the 

curriculum. Together with the other educators, I attended this session as a 

trainee. The format of the session was similar to the previous one, as described 

above. 

 

5.2.8 Conclusion 

In line with MRC framework for the development of complex interventions and 

NICE recommendations for the development of an education programme, and 

underpinned by learning theories, an evidence based education programme was 

developed tailored to the needs of women with PCOS. 

The final product was ready to be tested in a randomised controlled trial to test 

the effect of a structured education programme, including a primary outcome 

measure of increasing walking steps in women with PCOS. To our knowledge, 

this is the first structured education programme tailored for women with PCOS in 

the UK. 
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5.3 Summary of the chapter: 

In this chapter, the process and preliminary findings of the interviews conducted 

with women with PCOS was reviewed, focusing specifically on the ways in which 

the qualitative work informed the development of the education programme. 

These women expressed the need for an education programme. During these 

interviews the issue of coping with PCOS and body image was revealed and it 

appeared that some women had very strong feelings towards their PCOS. This 

problem could potentially have an impact on willingness to engage in 

empowerment and lifestyle change in these patients; therefore the “balancing life 

with PCOS” was incorporated into the education programme which was tailored 

for this group. This draft programme was subjected to multiple pilot tests and 

feedback was sought from patients and experts. Resources were prepared, 

educators were trained and the education programme was finally made ready for 

testing in an RCT.  
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Chapter 6 : A randomised controlled trial to assess the effect of 
SUCCESS education on increasing walking steps in women with 
PCOS; Design and methods.  
SUCCESS: StructUred eduCation programme to improve Cardiovascular risk in 
womEn with polycyStic ovary Syndrome 
 

 

In Chapter 4, the rationale for development of a structured education programme 

for women with PCOS was explained. An evidence based programme was 

developed for these women (Chapter 5) and it was time to test its feasibility in the 

target group and see whether it results in a behaviour change leading to a 

beneficial outcome such as an increase in step counts in this group.  

Here in this chapter, the design and methodology of the randomised controlled 

trial (RCT) is described and the rational for the primary and secondary outcomes 

is explained.  
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6.1 Hypothesis in the SUCCESS-RCT 

The primary hypothesis in this RCT is that “A structured life style intervention to 

promote healthy lifestyle, weight loss and increasing walking activity in a self-

directed programme (SUCCESS education) results in a behaviour change of 

increasing walking steps in the women with PCOS”.  

6.2 Methods 

This is single centre, two arm, and parallel randomised controlled trial with 12 

months follow-up. The defined intervention is a seven hour structured education 

programme which will be delivered in either a single day education programme 

or three parts of 2.5 hours each in the evenings.   

6.2.1 Primary outcome and Sample Size 

The effectiveness of a lifestyle intervention could either be assessed via its 

immediate and direct behavioural change or its effect on biomedical measures. 

Therefore in the SUCCESS RCT the measure of effectiveness or the primary 

outcome could either be a behavioural change (such as increase in physical 

activity) or biomedical (such as; weight loss, change in BMI or change in 

glycaemic indices).   

It has been shown that a 1 mmol/L drop in two hour glucose during OGTT 

following a lifestyle intervention is significantly effective in diabetes prevention 

equal to a 50% reduction in progression to T2DM (338,339). PREPARE - Pre-

diabetes Risk Education and Physical Activity Recommendation and 

Encouragement-(288,301) , was another group structured education course 

aimed at people at risk of diabetes (with impaired glucose regulation) and 

designed and tested by our group in Leicester. PREPARE aimed to improve 

glycaemic control by inducing and increasing walking behaviour in a three arm 

RCT; three hours education program and a pedometer for self-monitoring steps, 

education only and control. The PREPARE programme successfully achieved a 

significant drop of 1.31 mmol/L (standard deviation = SD 2 mmol/L) in two hours 

glucose tolerance through an increase of 2000 steps per day in walking activity 
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(SD 4000 steps/day) in the arm which received the education and pedometer 

(288).  

Due to the complexity of the underlying pathophysiology of insulin resistance in 

women with PCOS and considering the emphasis of the education programme 

on promotion of the healthy behaviour it was proposed to measure the 

effectiveness of the education by a change in a behaviour. The behaviour of 

choice was walking and the primary outcome was therefore set to be a 2,000 

steps increase in daily walking activity after one year in the intervention group. 

The closest cohort to the population in SUCCESS-RCT would be the cohort in 

PREPARE study considering their similarity in the background population and 

therefore 4,000 steps was considered as the standard deviation of change (288). 

Aiming for 80% power, α=0.05 and allocating a 25% drop out rate SUCCESS 

needed 80 participants per group and a total number of 160 women with PCOS 

for the RCT.  

6.2.2 Inclusion Criteria 

Women aged between 18-50 years with the diagnosis of PCOS according to the 

Rotterdam Criteria (27) who were Overweight by ethnic specific cut points (191):  

        Body Mass Index ≥ 23 kg/m2  for Black and Minor Ethnicities 

        Body Mass Index ≥ 25 kg/m2  for White Europeans 

And 

If already on medical treatment for their PCOS, they should be on a stable regime 

for at least six months prior to the recruitment.      

6.2.3 Exclusion Criteria  

Due to the nature of the intervention, the exclusion criteria in SUCCESS RCT 

were: disabling physical or mental condition, inability to communicate in English; 

steroid use; diabetes, pregnancy, involvement in other research studies with a 

similar nature. 
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6.2.4 Recruitment:  

Three sources of the recruitment were identified in the study; 

Speciality Clinic in Secondary Care 

Poster and flyers were put up in the endocrinology and gynaecology clinics at 

University Hospitals of Leicester (UHL) NHS trust. A pop up reminder was also 

put up on the “clinical workstation” (the database which was described in Chapter 

2), this would remind the physician in clinic to introduce the study to the patients.  

Primary care network 

A second source of recruitment was through the Primary Care Research Network 

(PCRN). An invitation was sent to all the general practices in the area and the 

database of those who were interested in being involved was searched for 

patients who matched the inclusion/exclusion criteria in SUCCESS RCT. An 

invitation letter was sent from GP to the selected people and their reply slip would 

come to the SUCCESS team. 

Posters and flyers of the study were also distributed to the involved practices as 

well as to the pharmacies via the PCRN.  

Opportunistic recruitment 

Experience from phase 1 and 2 (qualitative interviews and pilot of the curriculum) 

had shown us an unprecedented expression of interest from women with PCOS 

who wanted to get involved in the study. While the flow of e-mails from all over 

the country and some other countries was coming to the SUCCESS team, it was 

considered that we could also actively approach the patients via the internet. 

Study was already registered on the Clinical Trials website (NCT01462864) and 

NHS choices (by proxy through the link from the clinicaltrials.gov website), and it 

was subsequently registered on the Leicester Diabetes Website 

(www.leicestershirediabetes.org.uk/624.html) with a link to the patient information 

sheet (Appendix 5.5). The SUCCESS study was mentioned in the University of 

Leicester weekly news feed (e-mail distribution) with the notice of the study, it 

http://www.leicestershirediabetes.org.uk/624.html
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was distributed via e-mail in some of the departments in the DeMontfort University 

(as well as the poster) and was put up in the internal website of UHL-NHS trust 

(Insite). After approval from the ethics committee a Facebook page was 

registered and the poster for study was put on the Facebook page 

(http://www.facebook.com/SuccessPcos). 

Any patient approaching the study team via any of these routes would be sent an 

information sheet and then contacted via telephone by myself to confirm their 

diagnosis of PCOS and eligibility for the SUCCESS study. [In Leicester the 

majority of the investigations requested by the primary care; blood tests or 

radiology are conducted in the UHL and are therefore accessible by the clinician]. 

6.2.5 Randomisation 

Randomisation for each participant was done after the baseline visit and once all 

the baseline data were collected (accelerometers returned and up-loaded into the 

database). Using a computer programme all participants were randomised 

(stratified by age, ethnicity and the use of metformin) to either a control (C) or 

intervention (I) group. Randomisation was set in blocks of four to ensure an even 

distribution of the participants in the two arms at any point during the study. This 

method would ensure that if the study had to be terminated for any reason 

SUCCESS RCT would have an even distribution of the patients in each arm. 

Randomisation was done by an independent administrator in the study and 

supervised by the study statistician who were both blind to the outcome of the 

randomisation.  

At the baseline visits all the participants received a generic information sheet 

about PCOS and its management (Appendix 4.4). This leaflet included some 

advice on lifestyle change and weight loss. This was the information sheet written 

by Dr Howlett and routinely used in the Reproductive medicine clinic in LRI. The 

intervention group were invited to attend the SUCCESS structured education 

programme.  

http://www.facebook.com/SuccessPcos
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6.2.6 Intervention 

The SUCCESS education programme (described in the Chapter 5) was offered 

to all the participants randomised to the intervention arm.  

Each month, it would be ensured that at least three choices were available to 

each participant; whole day weekday (9:00 to 16:00), whole day Saturday (10:00 

to 17:00) and three evenings on consecutive weeks (17:30 to 20:00). 

The first invitation with the available dates would go out from the Study e-mail 

and those who did not reply would be followed by a telephone call. A potential 

education session would go ahead only if at least four participants registered for 

that day (allowing 25% non-attendance on the day). 

Each education session was run by two trained educators, during the education 

each participant would get a resource pack (contents are attached in Appendix 

4.3 – 4.7) and the results of their important blood tests or measurements including 

average walking steps from their accelerometers (these results would be 

discussed and reflected on by each individual patient during the education 

programme). A pedometer (Digi-Waler; SW-200 by Yamax, Japan) was also 

given to each participant to keep as a tool for self-regulation of their walking 

activity.  

Control arm 

Participants in the control arm received the same generic information sheet as 

everyone else and were told that they would be invited to the education at the 

end of the study. 

There was no interference with medical treatment of either arm after 

randomisation: responsible doctors (general practitioner or specialist) were free 

to start any treatment or change the medication after baseline.  
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6.2.7 Data Collection 

Data collection at the point of visits; 0, 3, 6 and 12 months (Fig 6.1.) are done by 

nurses and health care assistants who are blind to the participants’ randomisation 

and independent of the study team.  

6.2.8 Data Analysis 

The study will be reported according to the CONSORT 2010 statement for parallel 

group randomised trials (340,341). Data will be analysed on an intention-to-treat 

basis (ITT). The base line and three months data will be analysed using STATA 

v10 and SPSS v16 software. Detailed analysis methods will be described in the 

next three chapters with the presented results.  
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*Details of the measurements, blood tests and questionnaires for each visit are 
presented in Table 6.1 

  

Recruitment  
Outpatient/primary 
Care/Opportunistic 

First Visit: 
Consent 
Baseline measures, tests and Questionnaires 
10 days accelerometer recording 

Randomisation 

Check against the eligibility criteria 

Control Arm: 

Routine Care  

Intervention Arm:   
SUCCESS Education (Ideally within 2 weeks of 
baseline visit) + Pedometer to anyone attending the 
session 

Visit 2 (3 month after baseline)  
Measurements, blood test, and Questionnaire* 

Visit 3 (6 month after baseline)  
Measurements, blood test, and Questionnaire* 

Visit 4 (12 month after baseline)  
Measurements, blood test, and Questionnaire* 

Control Arm: 

Will be invited for education after completed RCT 

Figure 6.1 Participants' flow chart in the SUCCESS RCT 
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Table 6.1 Measurements performed during each visit for participants in the 

SUCCESS RCT* 

 0 3 6 12 

Primary Outcome (Step Counts)     

Accelerometer to wear for 10 days after visit X X X X 

Secondary outcome data 

Clinical History and Anthropometric data (Administered by Nurse)  

Medical History X   X 

Medication History X X X X 

Menstrual History X X X X 

Blood Pressure (3 measures) X X X X 

Height X X X X 

Weight X X X X 

Body fat percentage X X X X 

Waist and Hip Circumference X X X X 

Hirsutism Score (self-scored) X X X X 

Epworth Sleepiness Questionnaire (self-scored) X  X X 

Biochemical data  (Collected by Health care Assistant) 

Oral Glucose Tolerance Test (OGTT) X   X 

HbA1c X X X X 

Lipids X  X X 

Urea and Electrolytes X  X X 

Liver Function Test X  X X 

Hormone Test (details in the text) X  X X 

Insulin Measurements X  X X 

Biomarkers (details in the text) X  X X 

Full Blood Count  X  X X 

Vit D levels X  X X 

Lifestyle data  

Measure of physical activity X X X X 

IPAQ (self-scored) X X X X 

DINE (self-scored) X  X X 

Quality of life/Psychological well-being/Illness perception (self-scored) 

PCOSQ X X X X 

SF-12 X  X X 

EQ-5D X  X X 

Self-efficacy X  X X 

Illness Perception  X  X X 

IPAQ = International physical activity questionnaire, DINE = Dietary intervention in Primary care, 
PCOSQ = PCOS Questionnaire, SF-12 = Short Form -12 Health survey questionnaire, 
*Questionnaires are explained further in the text   
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6.3 Outcome Measures 

Table 6.1 shows an outline of all the measurements performed during each visit 

in the SUCCESS-RCT. 

6.3.1 Primary outcome 

As explained earlier, step count was chosen to be the primary outcome. Physical 

activity and walking steps are objectively measured using a triaxial Actigraph 

GT3X accelerometer (Actigraph, Penascola, Florida, America). These 

accelerometers are the most extensively validated and accurate on the market 

and they are the only commercially available accelerometers to correlate with 

energy expenditure as measured by double-labelled water (342).  

Participants are asked to wear the accelerometer on a waistband (in the right 

anterior auxiliary line) for ten consecutive days during waking hours. Each 

participant is supplied with instructions about the accelerometer as well as a log 

book to register their wake up time, wear time for accelerometer and the times of 

the day they had taken it off (Appendix 5.6). The accelerometer records 

movement data every one second (i.e., one second ‘epoch’). Prolonged periods 

(at least 60minutes) of no movement, that is, strings of ‘zero’ activities is assumed 

to be non-wear time and excluded. A total of four days valid day wear is required 

to count as a valid recording (343) and a ‘valid day’ consists of at least 10 hours 

(600 minutes) of accelerometer movement data (344). The primary outcome 

(walking steps per day) is the average number of the steps taken during the valid 

days. Participants cannot see their step count in the accelerometer (data needs 

to be downloaded via a registered software).  

6.3.2 Secondary outcomes and other measurements  

Secondary outcomes or patient related outcome measures are grouped into four 

broad categories, clinical history and anthropometric data; biochemical data; 

lifestyle; and health related quality of life/illness perception. 
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6.3.2.1 Clinical History and Anthropometric data  

Arterial blood pressure is measured in the sitting position (Omron, Healthcare, 

Henfield, UK); three measurements is obtained and the average of the last two 

measurements is used. Other measures include body weight and body fat 

percentage (Tanita TBE 611, Tanita, West Drayton, UK), waist circumference 

(midpoint between the lower costal margin and iliac crest), and height to the 

nearest 0.1 kg, 0.5% and 0.5 cm respectively.  

Information on current smoking status, medication history, co-morbidities, family 

history and ethnicity is obtained by self-report. Menstrual history will be asked in 

every visit to note any change. A modified version of Ferriman-Gallwey score 

(181) in the format of a self-scoring scale is used to monitor hirsutism. This is the 

tool used in our reproductive medicine clinic at LRI (Appendix 5.7). 

As discussed in Chapter 1, PCOS is associated with a high rate of sleep apnoea 

which is monitored in SUCCESS-RCT by using the standard Epworth 

questionnaire (345). 

6.3.2.2 Biochemical variables 

Glycaemic indices measured in the SUCCESS-RCT are haemoglobin A1c 

(HbA1c), fasting and 2-hour post challenge glucose, fasting insulin and the ratio 

of fasting glucose to insulin as a measure of insulin sensitivity (17,346). 

Participants are invited to attend the fasting clinical measurement sessions (0, 6 

and 12 months) after an 8-hour fast. Patients are sent instructions for the oral 

glucose tolerance test (on baseline and 12 months visits).  

In concordance with WHO recommendations (10,347) those who have a fasting 

or 2-hour blood glucose level in the diabetes range or HbA1c ≥ 6.5% (48 

mmol/mol) at any clinical measurement session are called back for a confirmatory 

test. If diabetes is confirmed, the participant is removed from the study and 

referred to their general practitioner for routine diabetes care.  
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A set of hormones as indices of hyperandrogenaemia (sex hormone binding 

globulin, testosterone) and, or ovarian function (Follicular Stimulating Hormone, 

and Luteinizing Hormone) are checked. It should be mentioned that it was initially 

planned to measure the “day 21 progesterone” as an index of ovulation but due 

to logistic difficulties (both for participants and the staff) it proved very difficult to 

plan a study visit for the patients on or around day 21 of their menstruation on at 

least two occasions (baseline and 12 month). This test was therefore suspended 

after consultation in the study team and the ethics committee were informed.  

In addition, fasting lipid profile, urea and electrolytes (sodium, potassium, urea, 

and creatinine), calcium and vitamin D levels are also measured by venous 

sampling. Low vitamin D level has been reported to be associated with increased 

insulin resistance in women with PCOS (348,349) and its treatment might 

improve the glucose metabolism (350). Also, an increase in walking activity may 

increase sun exposure and increase vitamin D levels. It was therefore decided to 

monitor vitamin D status in the SUCCESS-RCT. 

Markers of chronic inflammation such as hsCRP, TNF alpha, IL-6, and sIL-6R, 

fibrinogen, and adiponectin are measured in view of the reported correlation of 

these biomarkers with the cardio-metabolic risks in women with PCOS (19,351-

353). A spare sample for future measurements of biomarkers is taken (a separate 

consent was sought from participants for this sample) 

 

All venepuncture and OGTT timings are undertaken by trained phlebotomists 

who are not part of the scientific advisory team for this study and who are blinded 

to the treatment allocation. All biochemical analyses were also conducted blinded 

to the randomisation group. 

All participants are informed of their main blood results after each measurement 

session. All participants’ results are sent to their GP.  
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6.3.2.3 Lifestyle 

The two aspects of the lifestyle on which data is collected are physical activity 

and dietary habits.    

6.3.2.3.1 Physical activity 

Data on physical activity is collected in two formats; Accelerometer and 

international physical activity questionnaire (IPAQ).  

Physical activity is objectively measured using the accelerometer as described 

above. Secondary outcomes include total body movement (counts per day), and 

time in light-, moderate- and vigorous-intensity physical activity as determined by 

counts per minute cut points (354). The Actigraph GT3X model incorporates an 

inclinometer which provides postural data. This has the advantage of allowing the 

research team to determine subject position (lying or sitting) and periods when 

the device has been removed.  

The short ‘last-seven-days’ self-administered format of the IPAQ is used as a self-

report measure of activity. This questionnaire provides a measure of walking and 

other moderate- to vigorous-intensity activities carried out for more than 10 

continuous minutes at work, in the home, as transport and during leisure time. 

IPAQ has been shown to have reasonable validity compared to accelerometer 

data (ρ ~ 0.4) and test-retest reliability (ρ ~ 0.7) in the UK when used as a 

measure of total moderate- to vigorous-intensity physical activity (355). For the 

SUCCESS-RCT, IPAQ is used to measure total activity accumulated at work, for 

transport and in leisure time.  

6.3.2.3.2 Diet  

Food frequency questionnaires measure total fat intake, total unsaturated fat 

intake and total fibre intake and correlate reasonably with weighted food records. 
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“Dietary Instrument for Nutrition Education (DINE)4”(356) is the questionnaire 

which is used in the SUCCESS RCT. 

6.3.2.4 Quality of life, psychological well-being and illness perception 

6.3.2.4.1 Quality of life/psychological well-being 

Several questionnaires are used to assess this group of outcomes. Health-related 

quality of life is measured using both the PCOSQ (357), which is a disease 

specific questionnaire designed for women with PCOS and validated in UK and 

multiple ethnicities (358-361). PCOSQ contains 26 items measuring five areas; 

emotions, body hair, weight, infertility problems, and menstrual problems.   

Another tool to evaluate the quality of life is the EQ-5D (362,363), which is a 

standardised questionnaire applicable to all conditions that was developed for 

use as a measure of health outcomes and defines health in terms of five 

dimensions: mobility, self-care, usual activities, pain or discomfort, and anxiety or 

depression.   

Psychological well-being is assessed by SF-125 which is a validated abbreviation 

of SF-36 (364) uses one question for each of the total eight domains (physical 

functioning, social functioning, physical impairment, emotional impairment, 

emotions, vitality, pain and global health) (365).  

6.3.2.4.2 Illness perception 

Several variables are measured to establish whether the intervention is targeting 

the theoretical constructs on which it is based and if so, whether they improve by 

behavioural change as a result of the education. An individual’s perception of the 

illness is measured with the validated Brief Illness Perceptions Questionnaire 

(BIPQ) (366). This nine item instrument uses an 11 point scale (0 = no effect, 10 

= complete effect) to measure five cognitive illness representations 

                                            

 

4 © Oxford University (permission sought and was granted) 

5 © Quality Metric (permission to use the questionnaire was purchased)  
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(consequences, timeline, personal control, treatment control, and identity), two 

emotional representations (concern and emotion) and illness comprehensibility 

(perceived knowledge). The BIPQ provides a practical and comprehensive 

measurement of determinants identified in Leventhal’s common sense model 

(303,305), one of the key theoretical models underpinning the content and 

structure of the education programme. The BIPQ has been shown to have 

reasonable test-retest reliability and concurrent validity (366).  

Exercise self-efficacy (367) measures participants’ confidence in their ability to 

undertake any form of moderate- to vigorous-intensity physical activity for 10 

minute periods, increasing incrementally from 10 minutes to one hour each day. 

Participants’ confidence in their ability to self-regulate their exercise behaviour in 

the face of five commonly identified barriers (tired, bad mood, bad weather, lack 

of time and holiday) is also measured (368).  
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6.4 Summary of the chapter 

The SUCCESS-RCT tests this hypothesis that “a structured education 

programme designed for women with PCOS can induce a behaviour change and 

increase their walking steps by an average of 2000 steps/day after one year 

follow up”. This education programme may result in the secondary outcomes 

including improvement in the indices of glycaemic control and, or anthropometric 

indices such as weight, BMI as well as clinical and psychological aspects of 

PCOS. All these outcomes will be measured during the course of the study.  
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Chapter 7 : High rates of risk factors for cardiovascular 
diseases in overweight and obese women with PCOS, Baseline 
characteristics of the SUCCESS-RCT cohort 
SUCCESS: StructUred eduCation programme to improve Cardiovascular risk in 
womEn with polycyStic ovary Syndrome 
 

 

In women with PCOS, the underlying insulin resistance and high prevalence of 

obesity increase the likelihood of a variety of metabolic complications such as 

diabetes, cardiovascular diseases as demonstrated in chapter 1 and 2 of this 

thesis. 

This chapter describes the baseline characteristics of the SUCCESS cohort and 

their cardiovascular risk status.   
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7.1 Introduction 

Multi-system involvement in PCOS is due to the underlying insulin resistance, 

which is augmented by obesity (4,17). Considering the high prevalence of the 

obesity in women with PCOS (68,91), they are expected to have high rates of 

metabolic complications. Up to 35% of women with PCOS are expected to have 

impaired glucose tolerance (IGT) or type 2 diabetes mellitus (T2DM) (4,84). 

Higher than average rates of hypertension (16), dyslipidemia (126), obstructive 

sleep apnoea (OSA) (140) and non-alcoholic fatty liver disease (20) have all been 

reported in PCOS and have been associated with underlying insulin resistance.  

PCOS is also associated with high rates of cardiovascular risk factors (11,129). 

Long term follow up of a multi-ethnic cohort of women with PCOS showed high 

age specific rates of myocardial infarction and angina in these women as 

compared with the background female population (Chapter 2 of this thesis). The 

majority of the cardiovascular risk factors such as hypertension, hyperlipidaemia 

and abnormal glucose levels are modifiable (369). The SUCCESS education 

programme aims to improve the cardiovascular risk status in women with PCOS 

by increasing their walking steps.   

In this Chapter, the baseline characteristics of the women in SUCCESS-RCT are 

examined in view of their high cardiovascular risk status.  

7.2 Methods 

Detailed description of methods were presented in the previous chapter, however 

the related sections are briefly described here.  

7.2.1 Subjects 

Overweight or obese women (Body Mass Index ≥ 23 kg/m2 for Black and Minor 

Ethnicities and BMI ≥ 25 kg/m2 for White Europeans) (191), aged 18-50 years 

with a diagnosis of PCOS (27) who were either receiving no medical treatment or 

had a stable treatment for at least 6 months were invited to the study. Main 

exclusion criteria were pregnancy, diagnosis of diabetes, use of steroids and 

disabling physical or mental condition.    
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7.2.2 Data collection 

Two out of the three categories of symptoms were required for the diagnosis of 

PCOS (27): anovulation (reports of infertility related to female, or 

oligo/amenorrhoea); hyperandrogenism (declaration of excess hair and laser 

therapy for hair removal with a score of higher than eight in modified Ferriman-

Galway scale (181,370), or evidence of hyperandrogenism in notes or baseline 

blood test); polycystic ovaries (reports were reviewed if available in the radiology 

system). A recorded confirmation of the diagnosis in the health system (primary 

or secondary care) was accepted if the patient was investigated previously.  

Participants fasted overnight for eight hours before their baseline clinic visit. A 

baseline set of bloods were taken before the patients was given a glucose load 

of 75g [A list of the blood tests are presented in Chapter 6].  

Arterial blood pressure was measured in the sitting position (Omron, Healthcare, 

Henfield, UK); three measurements were obtained and the average of the last 

two measurements were used. Information on current smoking status, medication 

history, family history and ethnicity were obtained by self-report, supervised by a 

research nurse. Ethnicity was self-declared by participants and was categorized 

into the following three groups: “white” (white British, and white Irish); “South 

Asian” (=SA, Indian, Pakistani, British Indian); “other” (any other reported 

ethnicity such as mixed ethnicities, Chinese, African). 

Physical activity data was collected via accelerometer as described in Chapter 6.  

7.2.3 Cardiovascular risk factors: 

Besides age, smoking and family history of CVD in a first degree relative, the 

other cardiovascular risk factors were defined as (369,371,372);  

Hypertension: systolic blood pressure > 140 mmHg and or diastolic blood 

pressure > 90 mmHg or treatment for hypertension  
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Hypercholesterolemia: total cholesterol > 5.0 mmol/l, and or LDL cholesterol 

> 3.0 mmol/l, and or Cholesterol to HDL ratio > 3.5 or treatment for 

hypercholesterolemia  

High risk for diabetes: Impaired fasting glucose (IFG) which is fasting glucose 

> 6.1 mmol/l and less than 7 mmol/l and or impaired glucose tolerance (IGT) 

which is blood glucose ≥ 7.8 mmol/l and less than 11.1 mmol/l 2 hours after 

the oral glucose tolerance test. (10),  

Physical inactivity: less than 150 minutes of moderate to vigorous physical 

activity per week (373). 

7.2.4 Statistical Analysis 

Normality was assessed visually by inspection of histograms and tested by 

probability (Q-Q) plots. Normally distributed continuous data is presented as 

mean (standard deviation (SD)). Where the data were non-Normally distributed, 

they were presented as median (Interquartile range (IQR)). Categorical data are 

presented as percentage  

 

7.3 Results 

In total 162 women with PCOS were included in the study. While all patients met 

the Rotterdam diagnostic criteria (27), 74% had the classic phenotype (the 

National Institute of Health = NIH phenotype) (26) with both hyperandrogenism 

and anovulation.  

Twenty percent of the cohort was of south Asian origin, 69% white and 11% 

belonged to other ethnic groups. Table 7.1 presents the demographic, 

anthropometric and biochemical results of the baseline cohort. Mean (SD) age at 

the baseline visit was 33.3 (7.6) years. As per inclusion criteria all women were 

overweight or obese and the mean (SD) BMI was 32.7 (7.3) kg/m2. Mean (SD) 

systolic 122.0 (12.3) and diastolic 78.8 (11.3) blood pressures (BP) were normal. 
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Family history of diabetes, hypertension and cardiovascular diseases were 

32.1%, 46.9%, 37% respectively.  

Mean (SD) total and, LDL cholesterol in the cohort were 5.1 (1.0) and 3.1 (0.9) 

mmol/l respectively. Mean (SD) cholesterol to HDL ratio was 3.7 (1.0). Mean (SD) 

vitamin D level was 38.0 (16.3) nmol/l and 127 (81.4%) of the participants had 

levels below 50 nmol/l and would be categorized as deficient or insufficient level 

of vitamin D (374).    

Median (IQR) step count was 6259.4 (4898.0, 7824.5), only 10 participants (7%) 

of the cohort had step counts equal to or higher than the recommended 

10000/day (375). The cohort spent 63.6% of their time in sedentary activities and 

only 3.1% in moderate to vigorous physical activities (MVPA). Median (IQR) time 

spent doing MVPA was 24 (12, 36) minutes.   

7.3.1 Cardiovascular risk factors 

The distribution of additional cardiovascular risk factors in the cohort of women 

recruited to the SUCCESS-RCT is shown in Figures 7.1 and 7.2.   

Figure 7.1 shows the percentage of the cohort with each of the risk factors; 37% 

with a family history of CVD: 23.2% smoker, 17.7% hypertensive, 70% 

hypercholesterolemia, 15.2% either IFG or IGT or both, and 58.7% spent less 

than 150 minutes/week doing moderate to vigorous physical activity.  

Almost 91% of the cohort had at least one modifiable cardiovascular risk factor in 

addition to their BMI (Figure 7.2).Sixty percent have more than two and 24% more 

than 3 additional modifiable risk factors.  
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Table 7.1 Characteristics of the baseline population in the SUCCESS cohort 

Variable Total Cohort 162  Variable Total Cohort 162 

Anthropometric  Mean (SD) / %  Biochemical Mean (SD)  

Age (years) 33.33 (7.58)  Total Cholesterol (mmol/l) 5.11 (0.97)) 

BMI (kg/m2) 33.65 (6.74)   HDL-C (mmol/l) 1.46 (0.43) 

Weight (Kg) 89.73 (19.33)  Total Cholesterol / HDL Cholesterol 3.69 (1.01) 

Waist (Cm) 103.64 (15.31)  LDL-C (mmol/l) 3.06 (0.86) 

Body Fat % 42.26 (6.12)  Triglyceride (mmol/l) 1.32 (0.67) 

Systolic BP 122.03 (12.32)  Fasting Glucose (mmol/l) 4.81 (0.48) 

Diastolic BP 78.78 (11.34)  2-hrs Glucose (mmol/l) 5.83 (1.62) 

Smoker (ever) 46.9  HbA1c (mmol/mol) 38.96 (4.07) 

Smoker (Current) 23.2  HbA1c (%) 5.7 (0.37) 

First degree family history  Percent %  Vit D levels 37.96 (16.32) 

Diabetes 32.1  Physical activity‡ Median (IQR)  

Hypertension 46.9  Time accelerometer worn (hr/day) 14.0 (13.2, 14.7) 

CVD. 37.0  Sedentary time (hr/day) 8.8 (7.9, 9.6) 

Personal History of Percent %  Light physical activity (hr/day) 4.5 (3.8, 5.5) 

Hypertension 7.4  MVPA (hr/day) 0.4 (0.2, 0.6) 

Hypercholesterolemia 4.9  Steps / day 6259.4(4898.0, 7824.5) 

History of GDM 1.9    

History of Infertility 35.2  Percent at each activity‡ Median (IQR)  

Use of metformin 19.8  Sedentary time (%) 63.6(57.0, 69.5) 

Anovulation 79.6  Light physical activity (%) 32.7(28.2, 39.4) 

Hyperandrogenism 93.2  MVPA (%) 3.1(1.7, 4.6) 

SD = Standard Deviation, BMI = Body mass index, BP = Blood pressure, GDM = Gestational Diabetes Mellitus, CVD = Cardiovascular Diseases, HDL-C = High 

Density lipoprotein cholesterol, LDL-C = low density lipoprotein cholesterol. MVPA = Moderate to vigorous physical activity. ‡ Data is from 138 patients as 12 

patients had invalid data (less than 4 days recording on accelerometer) and 12 did not return their accelerometer.    
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Figure 7.5 Prevalence of each cardiovascular risk factor† in the SUCCESS cohort 

 

Family history as non-modifiable risk factor is shown in a darker shade.  
† Current history of smoking, family history of 1st degree relatives with cardiovascular disease, 
hypertension (systolic blood pressure > 140 mmhg or diastolic blood pressure > 90 mmhg or 
treatment for hypertension), hypercholesterolemia (Total cholesterol > 5.0 mmol/l, or LDL 
cholesterol > 3.0 mmol/l, or Cholesterol to HDL ratio > 3.5 or cholesterol lowering drugs), high 
risk for diabetes (impaired fasting glucose: 6.1 < fasting glucose < 7 mmol/l or impaired glucose 
tolerance: 7.8 ≤ 2 hours glucose levels < 11.1 mmol/l), Physical inactivity (< 150 minutes/week of 
moderate to vigorous physical activity) 
 

Figure 7.6 Distribution of modifiable cardiovascular risk factors in the SUCCESS 

cohort† 

 

† This only includes the 138 participants who had data on all variables.   
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7.4 Discussion 

There is a high proportion of people with cardiovascular risk factors in the cohort 

recruited to the SUCCESS-RCT. Sixty percent of the cohort have two or more 

modifiable risk factors in addition to their already higher than normal BMI. 

Due to the underlying insulin resistance, it is expected to have high rates of CV 

risk factors in women with PCOS (4,129) . This increases when PCOS is 

associated with high BMI (207,376). We have already shown (Chapter 2) that 

obese women with PCOS had higher levels of systolic and diastolic blood 

pressure compared to those with normal weight adults. They also had higher 

rates of androgenic and anovulation symptoms (table 2.6, page 48). The classic 

hyperandrogenic anovulatory phenotype of PCOS (NIH phenotype) is known to 

be associated with higher rates of insulin resistance and metabolic complications 

(4,16,17) and almost 75% of women in SUCCESS cohort had the classic NIH 

phenotype.  

It is therefore not surprising to observe high rates of associated cardiovascular 

risk factors in the SUCCESS cohort considering the inclusion criterion of 

abnormal BMI. The finding that almost a quarter of the cohort had more than 4 

modifiable risk factors (including their BMI) is however, worrying and confirms the 

need for a preventive structured education programme for this group.    

Considering the high concentration of CV risk factors, the 10 years CV risk status 

of the SUCCESS cohort was compared with the national rates. The risk score 

QRISK 2 (377) has been widely used to assess the 10 year CV risk status of an 

individual with the general population in England and Wales. Their risk score tool 

is readily available on line (http://www.qrisk.org/). To determine the CVD risk 

score in the SUCCESS cohort, the mean readings from cohort were put into 

QRISK2 (http://www.qrisk.org/): age (33 years), cholesterol to HDL ratio (3.69), 

systolic blood pressure (122 mmHg) and BMI (33 kg/m2). With only these 

readings and without any other risk factors, the relative risk for cardiovascular 

disease in the SUCCESS cohort was 1.3 compared to a woman of the same age 

and ethnicity. This ratio would increase gradually by adding extra risk factors; if 

family history of CVD was added the relative risk would increase to 2.5 in white 

http://www.qrisk.org/
http://www.qrisk.org/
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women and 2.9 in south Asians (SA). The relative risk would increase to 15.1 for 

white women and 17.2 for SA women in SUCCESS if hypertension, family history 

of CVD, and smoking was added to the equation. This is just to demonstrate the 

high risk status of the SUCCESS cohort in comparison to the general female 

population, and to underline the need for a preventive intervention for this group.  

The physical activity levels reported by the SUCCESS cohort were less than the 

healthy recommendations (373,375). The median step count was 6200 and only 

7% of the cohort reached the recommended 10000 steps/day, while 58.7% had 

less than the 150 minutes/week of moderate to vigorous physical activity. These 

levels are better than other cohorts with different age and sex combination who 

were studied in Leicester (288,378,379). There is however, room to improve the 

pattern through a lifestyle change. Improving physical activity undoubtedly 

decreases the long term cardiovascular risk in general public (263,265) as well 

as women with PCOS (213,267).  

7.4.1 Conclusion 

Women with PCOS have a high burden of cardiovascular risk factors especially 

if their condition is associated with an abnormal BMI. These women would benefit 

from lifestyle change and increasing their physical activity. SUCCESS is a 

structured education programme which is tailored to this group and encourages 

healthy behaviour to reduce CV risk and aims at increasing step counts.   
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7.5 Summary of Chapter 

Background: In women with PCOS, the underlying insulin resistance and high 

prevalence of obesity increase the likelihood of a variety of metabolic 

complications such as diabetes and cardiovascular diseases. This chapter 

describes the prevalence of cardiovascular risk factors in the participants 

recruited to the SUCCESS-RCT.   

Methods: Participants attended the research centre after 8 hour fasting 

overnight. Fasting sample, and OGTT was performed, anthropometric and 

demographic data were collected and patients left the centre with an 

accelerometer fitted on their waist to record their physical activity for 10 days. 

Cardiovascular risk factors were defined as family history of CVD, current 

smoking, hypercholesterolemia, hypertension, high risk of diabetes, and physical 

inactivity.  

Results: Mean (SD) age of the cohort was 33.3 (7.6) years, mean BMI, systolic 

BP, cholesterol, fasting glucose, and 2-hr glucose were; 32.7 (6.7) kg/m2, 122.0 

(12.3) mmHg, 5.1 (0.9) mmol/l, 4.8 (0.5) mmol/l, 5.8 (1.6) mmol/l respectively. 

91% of the cohort had at least one and 24% had four or five modifiable 

cardiovascular risk factor in addition to their BMI. 23.2% were smoker, 17.7% 

hypertensive, 70% hypercholesterolemia, 15.2% had a high risk of diabetes, and 

58.7% were physically inactive.and 37% had family history of CVD.  

Conclusion: A high proportion of women with PCOS have cardiovascular risk 

factors. These women would benefit from lifestyle change and increasing their 

physical activity. The SUCCESS education programme is tailored to this group 

and the primary outcome was an increase in step count.           
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Chapter 8 : Health related quality of life, illness perception and 
the lived experience with PCOS. Baseline data from the 
SUCCESS-RCT 
SUCCESS: StructUred eduCation programme to improve Cardiovascular risk in 
womEn with polycyStic ovary Syndrome 

 

 

Design of the SUCCESS-RCT was described in Chapter 6 followed by Chapter 

7 which reported the baseline biochemical and demographic characteristics of 

the cohort.  

The current chapter presents the results of the baseline assessment of health 

related quality of life and illness perception in the women recruited to the 

SUCCESS-RCT. The education intervention especially the part of the 

programme which dealt with the emotional management is also explored in more 

detail. Finally, the feedback of the participants who participated in the education 

programme is analysed to see what they thought were the key messages in the 

programme.  

  



 

166 

 

8.1 Introduction 

The combination of the signs and symptoms of PCOS and obesity has an impact 

on patients’ emotions and quality of life (88). Women with PCOS have been 

reported to have a poorer health related quality of life (HRQoL) compared to some 

other chronic conditions such as diabetes, asthma, epilepsy and back pain (154).  

Qualitative interviews in this study (Chapter 5) as well as other studies (157-159) 

report that women with PCOS feel “different”, “abnormal”, and “not a proper 

woman”. They have higher rates of anxiety, depression and emotional distress 

(9), even after matching for BMI (161,164).  

Lack of information has been shown to be associated with the poor HRQoL in 

this group (195). This is not surprising as Leventhal suggested that any patients 

with chronic condition seek information about their condition to understand the 

five dimensions of the illness: timeline, consequences, cure/control, identity, and 

cause (302,305). Women with PCOS are not different and they seek information 

about their condition (interviews presented in Chapter 5). 

The SUCCESS education is designed to address this information gap. 

Participants’ perception of PCOS and their HRQoL are some of the secondary 

outcomes in the SUCCESS-RCT. This chapter describes the results of these 

assessments at the baseline visit. The thoughts and feelings of the participants 

towards their condition as they described them in the education and their 

feedback on the education programme are also presented in this chapter.   

8.2 Methods 

Detailed procedures for the SUCCESS-RCT have been described in Chapters 6 

and 7.  

8.2.1 Subjects 

Overweight or obese women (191), aged 18-50 years with a diagnosis of PCOS 

(27) were recruited to the study. Main exclusion criteria included pregnancy and 



 

167 

 

diagnosis of diabetes. Participants were randomised to either the intervention or 

a control arm.  

8.2.2 Data collection 

Information on the past medical history, and medication use was collected by 

trained research nurses. Participants filled in the following specific 

questionnaires. 

8.2.2.1 Health related quality of life (HRQoL) 

The validated PCOS questionnaire (PCOSQ) (357,358) was used to assess the 

disease specific HRQoL. The PCOSQ has 26 questions with a seven point 

scoring scale and assesses five domains related to PCOS. In this questionnaire 

scale one indicates the most severe impact and seven shows the lowest level of 

impact. Table 8.1 shows a sample question for each domain. 

Table 8.1 Examples questions for each domains in PCOS Questionnaire 

Domains Example questions 

Emotions During the past two weeks how much of time you felt depressed as a result of having 
PCOS 

Body Hair Over the past two weeks, to what extent “embarrassment about excessive body 
hair” has been a problem for you? 

Weight During the past two weeks how much of time you felt concerned about being 
overweight? 

Infertility During the past two weeks how much of time you felt concerned with infertility 
problems? 

Menstrual  In relation to your last menstruation how much “irregular menstrual period” was a 
problem for you?  

 

8.2.2.2 Illness Perception 

The Brief illness perception questionnaire (BIPQ) (366) was used to determine 

illness cognition. This nine item instrument measures cognitive illness 

representations (cause, consequences, timeline, control, and identity), two 

emotional representations (concern and emotion) and illness comprehensibility 

(perceived knowledge). An 11 point Likert scale (0 = no effect, 10 = complete 

effect) is used to score the dimensions except the “cause” which is an open 
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question and patients can write free text on it. (Questions are presented with the 

results in Table 8.2)  

 

8.2.3 Education Intervention  

Each education session was run by two trained educators as a whole day 

programme or over three evenings. Education consisted of three parts; the first 

two parts were patient and professional stories and lifestyle management. At the 

end of the second part, participants would be invited to make a self-management 

plan in an allocated time and discuss it with the group (outline of the education 

was shown in table 5.4 and the curriculum in Appendix 4.1).  

The third part in the SUCCESS education was balancing life with PCOS; which 

discussed coping with PCOS and all other stresses in life. Confidentiality of the 

discussion in the session would be re-emphasized and participants would be 

invited to be as open as they could about their emotion.  

In the first session of this part a blank flip chart was used with some “thought 

bubbles” and participants would be asked to express their thoughts and feelings 

about PCOS, what was in their mind in the session, what went through  their mind 

when they were diagnosed and how have they felt over time in relation to their 

PCOS. Educators would facilitate a discussion in the group and help participants 

to describe and explore their feelings. (This is session M in the SUCCESS 

curriculum Appendix 4.1). 

8.2.3.1 Feedback on the education 

Following the education programme, all participants were asked to give 

anonymous free text feedback on the education programme. The feedback form 

(Appendix 5.4) is mainly used for further development of the education 

programme. However, the first two questions are designed to check what they 

liked in the programme (“best bits of the day”) and whether they understood the 

main message (“key messages from the education”). Their feedback on these 

two questions is presented here.  
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8.2.4 Data analysis 

8.2.4.1 Quantitative data 

Data was presented as mean (standard deviation = SD) for continuous variables, 

median (Interquartile range = IQR) for ordinal (questionnaires) variables and 

percent for the categorical variables. Questionnaires were scored using their 

standard tool (357,366). Statistical tests were performed in SPSS 20.0 (Statistical 

Package for the Social Sciences, IBM Company, Armonk, NY, USA).  

8.2.4.2 Qualitative data 

There were three questions which allowed free text; the last question in BIPQ 

which asked participants to list three causes for their condition and the feedback 

from education programme on the best bits of the day and the key messages of 

the day. The answers to these questions were read several times. Themes were 

defined which would encompass the most repeated answers. The answers were 

then summarised into these themes for presentation in this chapter.  

For example, in the last question of the BIPQ about the causes for their illness, 

the following answers were grouped into “Genetics”:  

“It is in the genes”, or “it runs in the family”, or “hereditary”, or “because my mother 

had it”.  

Reviewing the answers, creating the themes, and summarising the report was 

performed by hand and no software was used. 

The expressed emotions of participants in the “thought bubble” session were 

typed into an Excel sheet after each session. They were presented using the 

word clouds (http://www.wordle.net/create). The words which repeated most 

have larger font size in the cloud. 

 

http://www.wordle.net/create
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8.3 Results 

8.3.1 Baseline data 

In total 162 patients were recruited into the SUCCESS-RCT. Mean (SD) age at 

the diagnosis of PCOS was 24.1 (6.8) years. Mean (SD) duration for the 

diagnosis of PCOS was 9.14 (6.93) years. Reported history of depression in the 

cohort was 33.3% and 11.7% were on anti-depressant therapy at the baseline 

visit (Table 8.2).  

The majority of the cohort (79%), were employed in part time or full time 

occupations. Ten participants (6.2%) were students. Overall, 45% had a 

university or postgraduate degree, 12% had finished college. Only 2% reported 

no education. The majority (93.8%), were either married or in a relationship. 

8.3.1.1 HRQoL 

PCOSQ describes the impact of the symptoms on the health related quality of life 

in women with PCOS in a scale of one to seven; one being the sign of the highest 

(=worst) impact. Table 8.2 shows the summary of the five categories of 

symptoms; weight had the lowest score (the highest impact on HRQoL). The 

median (IQR) impact of weight, body hair, menstrual problems, infertility and 

emotions median were; 2.2 (1.2, 3.2), 3.4 (2.2, 5.4), 3.6 (2.5, 4.7), 4.0 (2.2, 5.8), 

4.4 (3.1, 5.4) respectively.     

8.3.1.2 Illness perception 

Out of a maximum score of 10, participants thought that the consequences of 

PCOS were 7.0 (4.5, 8.0). They felt that PCOS would be a permanent condition 

with a median (IQR) score of 10 (8.0, 10.0) and they did not think that they had 

personal control over the condition; 3.0 (2.0, 5.0). Table 8.2 shows the results of 

the first 8 questions in brief illness perception questionnaire (BIPQ). 

The education and intervention arm were well balanced on all the aspects of the 

analyses. 
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Causes for PCOS:  

The last question in BIPQ asked up to three causes for condition (PCOS). Similar 

answers were grouped together as explained in the methodology. 

Dominant themes were; “problems with weight”, “problems in hormones”, 

“genetics”, and “lifestyle”. Nine participants mentioned “abnormalities with insulin 

function” as one of the causes and seven expressed that they did not know.  

There were 32 other less commonly presented causes such as “irregular 

periods”, “bad air”, “bad luck”, “pregnancy”, and “contraceptive pills”.  
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Table 8.2 Psychological well-being, health related quality of life and illness 

perception in the SUCCESS cohort at baseline by the randomisation arm 

Variable Total Cohort 162 Education  N = 84 Control N = 78 

Demographic Mean (SD) / % Mean (SD) / % Mean (SD) / % 

Age at diagnosis 24.1 (6.8) 25.3 (7.3) 23.6 (6.6) 

Duration of PCOS 9.1 (6.9) 8.1 (6.2) 9.7 (7.4) 

Body mass index (kg/m2) 33.6 (6.7)  34.1 (7.2) 33.2 (6.2) 

Reported history of depression 33.3 35.7 30.8 

Use of Anti-Depressants 11.7 13.1 10.3 

    

5 Domains of PCOS Questionnaire (Max score 7)† 

 Median (IQR) Median (IQR) Median (IQR) 

PCOS emotions 4.4 (3.1, 5.4) 4.5 (3.4, 5.5) 4.2 (3.1, 5.3) 

PCOS body hair 3.4 (2.2, 5.4) 3.1 (2.2, 5.0) 4.1 (2.3, 5.8) 

PCOS weight 2.2 (1.2, 3.2) 2.2 (1.0, 3.4) 2.0 (1.2, 3.2) 

PCOS infertility 4.0 (2.2, 5.8) 4.4 (2.6, 6.2) 3.5 (1.9, 5.7) 

PCOS menstrual 3.6 (2.5, 4.7) 3.5 (2.5, 5.0) 3.7 (2.5, 4.5) 

    

Brief Illness Perception (BIP) Questionnaire (Max score 10)‡ 

 Median (IQR) Median (IQR) Median (IQR) 

1- Consequences 7.0 (4.5, 8.0) 7.0 (4.0, 8.0) 7.0 (4.0, 8.0) 

2- Timeline 10 (8.0, 10.0) 10.0 (8.0, 10.0) 10.0 (7.0, 10.0) 

3- Personal Control 3.0 (2.0, 5.0) 3.0 (1.0, 5.0) 3.0 (2.0, 5.0) 

4- Treatment Control 6.0 (5.0, 8.0) 7.0 (5.0, 8.0) 6.0 (5.0, 7.0) 

5- Identity 7.0 (5.0, 8.0) 7.0 (6.0, 8.0) 7.0 (5.0, 8.0) 

6- Concern 7.0 (6.0, 9.0) 7.0 (6.0, 9.0) 8.0 (6.0, 8.5) 

7- Coherence 6.0 (3.2, 7.0) 6.0 (3.0, 7.0) 6.0 (4.0, 7.0) 

8- Emotional Representation 7.0 (5.0, 8.0) 7.0 (5.0, 8.0) 7.0 (5.0, 9.0) 

SD = Standard deviation, IQR = Interquartile range,  
† In all 5 areas of PCOSQ a lower score indicates the higher (worst) impact 
‡ Questions are presented here; (0 = no effect, 10 = complete effect) 
1-How much does your illness affect your life? / 2- How long do you think your illness will 
continue? / 3- How much control do you feel you have over your illness? / 4- How much do you 
think your treatment can help your illness? 5- How much do you experience symptoms from your 
illness? / 6- How concerned are you about your illness? / 7- How well do you feel you understand 
your illness? / 8- How much does your illness affect you emotionally? (e.g. does it make you 
angry, scared, upset or depressed?) 
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8.3.2 The SUCCESS Education Programme 

Out of the 84 participants who were randomised into the intervention arm, 67 

(80%) attended the education programme. Five withdrew before the education 

and 12 could not match their diary with any of the available dates.  

The 67 women, who attended, received education in 14 cohorts (median number 

for the participants in each cohort was five). One cohort had their education in 

the evenings of the three consecutive weeks and the rest were in the whole day 

seven hours format.  

8.3.2.1 Thought bubbles 

In the third part of the education, participants were asked to put down their 

thoughts about their PCOS in thought bubbles. Figure 8.1 shows the flip charts 

produced in two different groups. All the expressed thoughts by the 67 

participants who went through education was put in word cloud (Wordle.net) 

which gives weight to the font size and effect depending on the number of 

repetitions Figure 8.2.  

After months or years of seeking information about their symptoms the sense of 

“relief” was the dominant feeling after diagnosis. “Anger”, “frustration”, “why me”, 

worries about “infertility”, and feeling “unfeminine” were some of the other 

dominant words.  

8.3.2.2 Feedback on the education 

Feedback were anonymous and voluntary; 57 patients and two family members 

who had attended the education filled in the feedback forms. 

Best bits of the day 

The most dominant theme in the “best bits of the education programme” were: 

“meeting others with PCOS” and “gaining knowledge about the condition and 

lifestyle”. Examples of some of the typical comments are: 

“Pleased to hear that it is not just my problem; other people face it as well” 
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“Gaining an understanding about how PCOS affects your life and what positive 
changes can be made to improve it” 
 

Key messages of the day 

“Being positive about PCOS”, “benefits of the diet and exercise”, and the “concept 

of insulin resistance” were the dominant themes reported in this part.  

“Overall message was very positive: that PCOS is not the end of the world and 

with lifestyle change such as diet and exercise things would improve”. 
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Figure 8.7 Thought bubbles in the SUCCESS education programme 

 

 

In the third part of the SUCCESS education programme, balancing life with PCOS, participants 
would be asked to express their feelings about their condition.  
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Figure 8.8 Thought bubbles of the SUCCESS education programme in a word cloud 

 

Word cloud created using http://www.wordle.net/create   

http://www.wordle.net/create
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8.4 Discussion 

The cohort in the SUCCESS-RCT are young women with a long history of PCOS. 

Their perception of their condition indicated the chronicity of PCOS with little 

personal control over it. Symptoms with highest impact on their quality of life were 

weight and body hair. The majority of the participants had strong feelings towards 

their PCOS; they were frustrated with their PCOS, felt angry and unfeminine.  

Similar to some of the previous studies (88,154,380), weight had the highest 

impact on the quality of life and women were frustrated and angry with deep 

emotional impact from their PCOS (157,164,282). However, this study is the first 

to measure the illness perception in women with PCOS. Assessment of the 

dimensions of illness cognition as described by Leventhal (304,305), showed that 

women in the SUCCESS study understood the chronicity of their condition, felt 

there was some consequences of their PCOS but did not think they had control 

over the syndrome. They generally related their condition to poor lifestyle and 

excess weight as well as some hormonal imbalance. 

The aim of the SUCCESS education programme is to improve illness perception 

and induce behavioural change in women with PCOS. The majority of those who 

attended the education programme found it appropriate and useful. They noticed 

that they were not alone in this condition and shared their stresses. They felt that 

they might be able to gain some control over their overall health through lifestyle 

change; namely exercise and weight management. 

The SUCCESS education programme is underpinned by learning theories 

(Chapter 4); common sense model (304), social cognitive theory (310), 

implementation intention (314), and dual processing theory (319). This structured 

education aimed to promote a behavioural change in women with PCOS. 

Feedback, following the education programme, indicates that those who attended 

the education understood the main message about lifestyle change (dual 

processing theory, implementation intention); gained knowledge about PCOS 

and its underlying pathology (common sense model, dual processing theory); 

shared their experience of PCOS with other patients (social cognitive theory) and 
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left the education with a positive message about the possible changes in lifestyle; 

and intention to change.  

A positive outcome in the SUCCESS-RCT depends on translation of this intention 

into a behavioural change and minimizing the “intention-behaviour gap” (323).  

8.4.1 Conclusion 

Signs and symptoms of PCOS have significant emotional impact on women with 

PCOS. These women attended a structured education programme (SUCCESS) 

to learn about PCOS and the benefits of a lifestyle changes especially increased 

physical activity. They left the education in a positive attitude with a message that 

lifestyle change can help with their general health status. The translation of this 

understanding into a change in their behaviour will be measured by the change 

in their step count as an index of change in healthy behaviour.   
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8.5 Summary of Chapter 

Background: Women with PCOS have poor health related quality of life 

(HRQoL).Lack of information about PCOS has been shown to have significant 

impact on their HRQoL. The SUCCESS education programme provides 

information about PCOS and explores the benefits of lifestyle change for women 

with PCOS. Illness perception, HRQoL at baseline as well as, patients’ feelings 

towards their PCOS and their feedback on the education programme were 

assessed.   

Methods: Brief illness perception and PCOS questionnaires were used for all 

participants at baseline. Women who attended the education programme, 

expressed their feelings about PCOS, and in the format of free text feedback form 

summarized the key messages of the education programme.  

Results: Body weight and body hair had the highest impact on HRQoL in the 

SUCCESS cohort. They understood the chronicity of PCOS and felt that they did 

not have personal control over their condition. They considered excess weight, 

poor lifestyle and hormonal imbalance as the main causes for PCOS. Whilst they 

felt relieved after receiving the diagnosis of PCOS (due to their long term efforts 

to make sense of their symptoms), they were very frustrated with PCOS; feeling 

unfeminine and confused. They left the education programme in a positive mood 

and understood that lifestyle change may be helpful. 

Conclusion: Signs and symptoms of PCOS have significant emotional impact 

on women with PCOS. The cohort of women in SUCCESS who attended the 

education programme, found it positive with a message that lifestyle change can 

help with their general health status.  
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Chapter 9 : Effects of a structured education programme in 
women with polycystic ovary syndrome on step counts, 3 
months interim analysis of the SUCCESS-RCT 
SUCCESS: StructUred eduCation programme to improve Cardiovascular risk in 
womEn with polycyStic ovary Syndrome 

 

 

The high risk status of PCOS was established in chapters 1 and 2, and benefits 

of lifestyle interventions were discussed in Chapter 3. A structured education 

programme was developed for women with PCOS (Chapters 4 and 5) and a RCT 

was designed to test its efficacy (Chapter 6). Chapters 7 and 8 described the 

baseline characteristics of the cohort recruited to the SUCCESS-RCT and their 

feedback on the education programme.  

In this chapter the three months interim results of the study are presented.  
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9.1 Introduction 

The increased risk of long term metabolic complications such as diabetes and 

cardiovascular diseases in women with PCOS indicates the need for an 

intervention to reduce their risk. Structured lifestyle interventions have been 

successful in behavioural change and reducing the risk of diabetes in people at 

high risk of diabetes (288). Lifestyle change has been recommended as the first 

choice of treatment for women with PCOS (4,8,129), however there is lack of 

pragmatic structured education programme aimed at this patient group as 

discussed earlier in the Chapters 3 and 5 of this thesis.  

The SUCCESS lifestyle education programme was therefore developed to 

address this gap and help these patients understand their condition and empower 

them to identify and improve their modifiable risk factors. Efficacy of this 

education programme to induce a behavioural change and increase the walking 

activity in women with PCOS has been put to test in the SUCCESS-RCT.  

This is a 12 months study and this chapter presents the three months interim 

analysis of the results.  

 

9.2 Methods 

This is a single centre, two arm, and parallel randomised controlled trial. The 

primary outcome of the study is set to be 2000 steps increase in daily walking 

activity after 12 months following a structured education programme on lifestyle 

change for women with PCOS.  

Secondary outcomes for the study include any change in physical activity level, 

glycaemic indices, weight and waist reduction, improved indices of 

cardiovascular risk (blood pressure and lipids), improvement in signs and 

symptoms of PCOS, and health related quality of life.  
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Calculated sample size for 2000 steps/day increase in walking activity with 

standard deviation of 4000 steps/day and 25 percent attrition was 160. (Chapter 

6, Page 140) 

9.2.1 Inclusion Criteria 

Overweight or obese women (191) (Body Mass Index ≥ 23 kg/m2  for Black and 

Minor Ethnicities  and BMI ≥ 25 kg/m2 for White Europeans) aged 18-50 years 

with a diagnosis of PCOS (27) who were either receiving no medical treatment or 

had a stable treatment for at least 6 months were invited to the study. Main 

exclusion criteria included pregnancy, diagnosis of diabetes, use of steroids and 

disabling physical or mental condition.    

Subject were recruited from three main sources: patients with recorded diagnosis 

of PCOS in primary care, specialised clinics in University Hospitals of Leicester 

(UHL) NHS trust, and self-referral following advertisements. Diagnostic criteria 

for PCOS (including blood tests and imaging investigations) were reviewed by 

me.  

9.2.2 Study procedure and Data Collection 

All the study visits were performed in Leicester Diabetes Centre (LDC). Details 

on measurements and questionnaires for each visit are presented in Chapter 6 

(Table 6.1). The clinical staff conducting and co-ordinating the clinic visits were 

blind to the randomisation. 

At the baseline visit, after consent the participants had their fasting blood test 

followed by a 75 gram glucose load in the form of Lucozade (410mls of 

70kcal/100ml Lucozade; GalaxoSmithKline, Middlesex, UK). Questionnaires 

were answered by participants in the 2-hour time interval to their second glucose 

test. Step counts and physical activity were objectively measured using a triaxial 

Actigraph GT3X accelerometer (Actigraph, Penascola Florida, America). All the 

participants left the study centre wearing their accelerometer which was to be 

returned after 10 days in a pre-paid addressed envelope. 
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The follow-up visit was set to be three month after the baseline visit and included 

assessment of the demographic and clinical measurements, HbA1c, and two 

questionnaires; PCOS Questionnaire (PCOSQ) (357) and international physical 

activity questionnaire (IPAQ) (381) Following the measurements, participants left 

the centre wearing their accelerometer.  

 

9.2.2.1 Randomisation and follow up visit 

A computer programme generated the randomisation table and an independent 

administrator conducted the randomisation for each participant after the baseline 

visit and once the accelerometer was returned. Randomisation was stratified for 

age (<35 years and > 35 years old), ethnicity (white and others), and the use of 

Metformin. Randomisation was set in blocks of four to ensure an even distribution 

of the participants in the two arms at any point during the study. 

Follow up visits (three, six and 12 month) were set to be measured from the 

baseline visit. As a result, the participants in the intervention and control arms 

would come back in almost at the same time which would help with maintaining 

a seasonal balance between the two groups as well. Considering the primary 

outcome, step counts, and the potential seasonal effect on outdoor activities, 

there was a chance that if the follow up visits were delayed in the education arm 

due to the arrangements to deliver the education, then the follow up visits would 

fall in different un-matched seasons and this might have affected the validity of 

the measurements. 

9.2.2.2 Intervention 

The SUCCESS education programme (as detailed in chapters 5 and 8) was 

offered to all the participants randomised to the intervention arm as soon as 

randomisation had occurred. Each month, it was ensured that at least three 

choices were available to the participants; whole day weekday (9:00 to 16:00), 

whole day Saturday (10:00 to 17:00) and three evenings on consecutive weeks 

(17:30 to 20:00). An education day would be confirmed when at least four 



 

184 

 

participants had put their name down for that day. An education day would start 

with at least three participants in attendance.  

The control arm received information about PCOS and benefits of lifestyle change 

in the form of a booklet (Appendix 4.4).  

There was no interference with the medical treatment of either arm after 

randomisation: responsible doctors (general practitioner or specialist) were free 

to start any treatment or change the medications after baseline randomisation.  

 

9.2.3 Data processing  

Accelerometer: Considering that accelerometer counts movement data every 

one second, a prolonged period (at least 60minutes) of no movement was 

assumed to be non-wear time and excluded. A total of 4 days valid day wear was 

required to count as a valid recording (343) and a ‘valid day’ consists of at least 

10 hours (600 minutes) of accelerometer movement data (344). Presented step 

counts are the average of the valid days. Each participant was given an activity 

log (Appendix 5.6) to document the times the accelerometer was taken off.  

Accelerometer data was extracted by Dr Charlotte Edwardson using the licensed 

software.    

International Physical Activity Questionnaire (IPAQ): Collected data was 

processed using the most recent guideline recommended by the IPAQ group 

(381). In summary: any activity with blank data or labelled as “don’t know” or any 

participant reporting more than 960 minutes activity was deleted; the minimum 

accepted activity was 10 minutes and reports above 180 minutes were truncated 

to 180 minutes (381). Metabolic equivalent (MET) score was calculated using the 

following formulas (381,382) 

IPAQ total MET-minutes/week = (3.3 * walking minutes * walking days) + (4.0 * 

moderate-intensity activity minutes * moderate days) + (8.0 * vigorous-intensity 

activity minutes * vigorous-intensity days)     
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Health related quality of life was assessed by PCOS specific questionnaire 

(PCOSQ) (357). Details of this questionnaire and its scoring were mentioned in 

earlier in Chapter 8 (page 167).  

 

9.2.4 Statistical Analysis 

Data is presented as mean (standard deviation of mean = SD) at baseline and 

mean change from baseline (standard error of mean = SEM) at three months. 

Normality was assessed visually by inspection of histograms and tested by 

probability (Q-Q) plots. Analysis of covariance (ANCOVA) was used to compare 

the mean (SEM) changes from baseline in the analysis of the three months 

results. Intervention effect size (95% confidence = CI) is adjusted for the 

stratification factors (age, ethnicity and the use of Metformin) and baseline values, 

as recommended (340,341). Accelerometer wearing time played an important 

role because increase or decrease in wear time would affect the amount of 

captured data. The outcome variables related to accelerometer was therefore 

adjusted for the change in wear time as well.  

The main analysis is performed per-protocol: control group who attended their 

follow up visit and participants in the education arm who received the intervention 

before their three months visit. No imputation was done for the missing data in 

the main analysis. Two sensitivity analyses, however, were performed to assess 

the primary outcome by imputing the missing data. The first sensitivity analysis 

was imputing the missing data in the per-protocol analysis. An intention to treat 

analysis was also performed for everyone who was randomised to education or 

control arm. 

For the sensitivity analyses, missing data were imputed and replaced with the 

total cohort’s mean at the analysis point; i.e. the mean of observation at the 

baseline for missing data at baseline and mean of observation at 3 month for the 

missing data at three month visit (383,384). There were two reasons for the 
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choice of this approach over the more commonly used method, “last observation 

carried forward”:  

 Three months was the first visit after the baseline and the last observation 

before that would be the baseline. Carrying the baseline value to the three 

month outcome would automatically assume that the intervention did not 

make any difference. However, by using the mean of the observation at the 

end point a chance was given to the missing data to shift to the average 

outcome of the study (383,384). 

 The second reason, which came in hindsight and after the flowchart of the 

participants was drawn, was the size of the missing data in three month visit. 

Carrying the baseline observation to this point of the analysis would mean 

that most of the participants did not have any change in the study.     

Statistical tests were performed in SPSS 20.0 (Statistical Package for the Social 

Sciences, IBM Company, Armonk, NY, USA).      

 

9.3 Results 

9.3.1 Participants’ Flow and education intervention 

The flow of the participants in the study is shown in Figure 9.1. In total 184 women 

with PCOS consented to take part in the SUCCESS-RCT. Two women withdrew 

from study before randomisation; one changed her mind and one had needle 

phobia. Ten women were excluded at the baseline visit due to low or normal BMI. 

The remaining 172 participants were randomised to either receive the education 

intervention or to have the routine follow up in the study. Overall 10 patients 

should not have been randomised due to their BMI being under the ethnic specific 

cut points (191) and therefore excluded from the study; the final included patients 

were 162.  

There were 11 withdrawals after randomisation; six due to pregnancy, three for 

work reasons, one for childcare and one did not give any reason. Seven in the 

control arm did not attend their follow up visit and 12 in the education arm did not 
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attend the follow up visit, or the education. Twenty in the education arm attended 

their follow up visit before coming to an education programme.  

The final numbers in each arm were 67 (85%) participants in the control arm and 

45 (53%) in the education arm.  

None of these participants were categorically “lost to follow up”, as they were all 

contactable and they would answer their e-mails or telephone calls, however in 

some occasions with long delays. Arranging a mutually convenient time for follow 

up visit or education intervention was difficult, while every effort was made to be 

flexible with the appointment time to accommodate their busy schedule. Mean 

(SD) time from baseline to three month visit was 108.9 (20.1) days and 112.8 

(24.7) days for control and education arm respectively (P = 0.35).  

The SUCCESS education was offered to all patients after randomisation to the 

intervention arm. However, only 45 (53% of the total education arm) managed to 

attend their education appointment before three month visit. Twenty (24%) 

attended after their three months visit and 12 (14%) have not yet been able to 

match their time with any of the available education programme. Three women 

attended the education but withdrew before their three months visit (all pregnant).  

For the 45 women, who attended their education before their three months visit, 

the median time from education to follow up visit was 46 (IQR 20, 62.25) days.  

 

At the three month follow up visit the only change in medication history was an 

increase in the number of participants who were on the Vit D supplements: 16/45 

(35%) new starters in the education group and 19/67 (28%) in the control arm (P 

= 0.549).  
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BMI = body mass index   † Diagnosis of diabetes was by the WHO criteria (10,347). Patients 
diagnosed with Diabetes were referred to a diabetes related education programme 
(DESMOND). 

172 Randomised  

10 Excluded  
          4 Diagnosed as Diabetes† 
          6 had normal BMI  
2   withdrew after baseline visit and before 
returning their accelerometer  

 

86 SUCCESS Education 86 Control 

84 invited to education   78 in the Control arm   

8 Excluded due to normal 
BMI (should not have been 
randomised) 

2 Excluded due to normal 
BMI (should not have been 
randomised) 
 

4 Withdrew (2 Pregnancy + 
2 Work related) 

7 lost to follow 

67 (85%) Attended their 3 months 
visit: 

7 Withdrew (4 Pregnancy + 1 
Work related + 1 Childcare + 1 
No reason)  

12 lost to follow 
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45 (53%)  Attended Education before 
their 3 months visit: 

20 had their 3 months visit before education  

184 Attended the baseline visit  

 

112 outcome analysis (Current 
Chapter)   

162 in baseline 
(Presented in 
Chapter 7 & 8) 

Figure 9.29 Flow diagram of participants in the SUCCESS-RCT  
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9.3.2 Interim three months outcomes from SUCCESS education 

Intervention 

Only 35/45 (78%) of the participants in the education arm and 40/67 (60%) of the 

control arm had valid accelerometer data at both baseline and three month. 

Almost 10% of the returned accelerometers did not reach the definition of validity 

(10 hours and minimum of four days).  

Participants were asked to return their accelerometer 10 days after the clinic in a 

provided stamped addressed envelope. Mean (SD) time for the return of the 

accelerometer was 26.34 (27.56) days at baseline and 35.40 (35.98) days at 3 

months visit. [The presented mean return time, excludes the 23 accelerometers 

which have not yet been returned].  

The activity log which was returned with the monitors indicated that during the 

monitoring of the activities at baseline and or three month, 21/112 people had 

taken off their monitor during activities such as swimming, rugby, spinning class, 

bike riding and a party: 12/45 (26%) in the education arm and 9/67 (13%) in the 

control arm. Some people had taken it off without documenting the reason.  

The time that accelerometer was worn had reduced in the control arm by 0.1 

hr/day while it was increased in the education arm by 0.1 (0.2) hr/day. The 

changes in any of the outcomes related to accelerometer measurement were 

therefore adjusted for this variable. 

9.3.2.1 Primary outcome, step counts 

Although the Mean steps counts increased in the education arm by 271.2 (SEM 

295.2) steps/day and decreased in the control arm by -33.7 (SEM 239.5) 

steps/day, the adjusted intervention effect size did not reach the statistical 

significance: 160.9 (95% CI, -542.7, 864.4) steps/day.   

Table 9.1 demonstrates the main analysis (per-protocol without imputation) as 

well as the two sensitivity analyses which were performed to estimate the effect 

of the SUCCESS education on the primary outcome.      
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Table 9.1 The SUCCESS-RCT Three month interim analysis: Primary outcome  

Analysis Control Education Adjusted † intervention 

effect (95% Confidence 

Interval) 
N Baseline: Mean 

(SD) 

Change Mean 

(SEM) 

N Baseline: Mean 

(SD) 

Change Mean 

(SEM) 

Per-Protocol (No imputation) ‡ 40 6721.3 (2777.5) -33.7 (239.5) 35 6029.2 (1522.0) 271.2 (295.1) 160.866 (-542.670, 864.402) 

Per-Protocol (With imputation) 67 6687.5 (2605.3) 120.0 (220.5) 45 6065.5 (1455.9) 219.7 (239.0) 221.493 (-336.808, 779.794) 

Intention to treat 78 6729.6 (2601.9) 110.9 (220.3) 84 6404.0 (1613.4) 244.9 (173.9) 17.450 (-408.302, 443.201) 

N = number in the analysis, SD = Standard Deviation, SEM = Standard Error of Mean, †Adjusted for baseline stratification factors (age, ethnicity and 
Metformin), change in the accelerometer wear time and baseline data ‡Baseline and 3 months accelerometer data were available in 40 participants in the 
control arm and 35 of the education arm.  
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9.3.2.2 Secondary outcomes 

Table 9.2 shows the baseline figures and the mean (SEM) changes from baseline 

and the intervention effect size (95% CI) for the secondary outcomes in 

SUCCESS-RCT. 

Physical activity data 

There was no statistically significant effect from education on any of the 

measured indicators of physical activity as shown in Table 9.2. Mean (SEM) 

sitting time was decreased by 0.15 (0.14) hr/day in the control group and 

increased by 0.29 (0.18) hr/day in the education arm. Similarly the education arm 

has a non-significant reduction in their monitored light and moderate to vigorous 

physical activity, -0.32 (-0.68, 0.05) and -0.04 (-0.14, 0.05) hr/day respectively.  

Biochemical and demographic variables 

The SUCCESS education did not have any statistically significant effect on body 

mass index (BMI), weight, systolic or diastolic blood pressure, or HbA1c at the 

three month interim analysis. BMI and weight had decreased in the education 

arm with mean (SEM) changes of -0.15 (0.14) Kg/m2 and -0.42 (0.40) kg 

respectively, compared to no change or slight increase in the respective values 

of the control arm: 0.00 (0.12)kg/m2 and 0.06 (0.30) kg.  

The effects of SUCCESS education on HbA1c was a non-significant reduction of 

-0.81 (-2.15, 0.52) mmol/mol [=-0.07 (-0.19, 0.06) %].  

Health related quality of life (HRQoL) 

PCOS specific indicators of HRQoL as measured in five dimensions of PCOSQ 

(357), did not show any significant change as a result of SUCCESS education. 

There was a non-significant improvement in the emotional impact of the disease 

on HRQoL [0.19 (95% CI, -0.26, 0.65)] as well as the impact of infertility [0.38 

(95% CI, -0.12, 0.87)] after the SUCCESS education programme.   
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Sensitivity analysis 

There was no missing data in the biochemical, demographic and PCOSQ data. 

The above measurements were repeated after missing data were imputed in the 

physical activity indices in a per-protocol analysis. This did not make any real 

difference in the intervention effect sizes except for minor changes in the figures.  
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Table 9.2 The SUCCESS-RCT Three month interim analysis: Secondary outcomes (Per-Protocol Analysis without imputation) 

Variable Control N = 67 Education N = 45 Adjusted † intervention 
effect (95% Confidence 
Interval) 

Baseline: Mean (SD) Change: Mean (SEM) Baseline: Mean(SD) Change: Mean (SEM) 

Physical Activity: Accelerometer Data ‡, and International Physical Activity Questionnaire (IPAQ) 

Sedentary time (hr/day) 8.91 (1.59) -0.15 (0.14) 8.85 (1.16) 0.29 (0.18) 0.343 (-0.034, 0.719) 

Light physical activity (hr/day) 4.61 (1.04) 0.15 (0.11) 4.65 (1.30) -0.14 (0.16) -0.316 (-0.677, 0.045) 

MVPA (hr/day) 0.50 (0.37) -0.02 (0.03) 0.44 (0.27) -0.02 (0.04) -0.043 (-0.141, 0.055) 

Counts (× 1000) / day 264.02 (103.27) 1.15 (7.69) 248.33 (95.31) -10.78 (11.46) -20.449 (-48.866, 7.967) 

IPAQTotal (Met-minutes/week) 2317.21 (245.54) 64.10 (228.88) 1907.88 (264.5) -435.71 (282.87) -401.903 (-1038.041, 234.234) 

Demographic data      

Body mass index (Kg/m2) 33.60(6.16) 0.00 (0.12) 35.30 (7.67) -0.15 (0.14) -0.228 (-0.600, 0.144) 

Weight (Kg) 90.01(19.62) 0.06 (0.30) 92.91 (20.55) -0.42 (0.40) -0.593 (-1.571, 0.385) 

Systolic Blood pressure (mmhg) 121.44 (11.11) -3.19 (1.38) 122.40 (13.46) -3.31 (1.50) 0.398 (-3.128, 3.924) 

Diastolic Blood pressure (mmhg) 76.92 (9.81) 1.045 (0.96) 81.91 (11.49) -2.82 (1.37) -2.027 (-5.027, 0.973) 

HbA1c (mmol/mol) 38.69 (4.29) -1.57 (0.50) 40.00 (3.56) -2.89 (0.56) -0.814 (-2.152, 0.525) 

HbA1c (%) 5.69 (0.39) -0.15 (0.04) 5.81 (0.33) -0.27 (0.05) -0.066 (-0.190, 0.059) 

Health related Quality of Life      

PCOSQ_Emotion 4.25 (1.36) 0.00 (0.17) 4.55 (1.39) 0.13 (0.16) 0.194 (-0.259, 0.647) 

PCOSQ_Hair 4.05 (1.98) 0.21 (0.30) 3.73 (1.91) -0.02 (0.12) -0.155 (-0.613, 0.304) 

PCOSQ_Weight 2.37 (1.48) 0.26 (0.16) 2.44 (1.39) 0.15 (0.22) -0.123 (-0.614, 0.367) 

PCOSQ_Infertility 4.00 (2.03) 0.11 (0.16) 4.60 (2.01) 0.39 (0.20) 0.378 (-0.115, 0.872) 

PCOSQ_Menstrual 3.70 (1.45) 0.19 (0.19) 3.94 (1.38) -0.13 (0.23) -0.252 (-0.799, 0.295) 

N = number in the analysis, SD = Standard Deviation, SEM = Standard Error of Mean, †Adjusted for baseline stratification factors (age, ethnicity and 
Metformin), baseline data and change in the accelerometer wear time for the related variables ‡Baseline and 3 months accelerometer data were available 
in 40 participants in the control arm and 35 of the education arm.  



 

 

9.4 Discussion 

The SUCCESS education did not increase the step count at the three month 

interim analysis. None of the secondary outcomes including indices of physical 

activity, weight, BMI, blood pressure, HbA1c, and or the dimensions of HRQoL 

improved within 3 months after the education intervention.  

None of the parameters of physical activity reached a statistical significance, but 

the pattern of the results were slightly confusing. While steps counts show a trend 

towards increase in the education arm, the light and moderate/vigorous physical 

activity have reduced in this arm and the sedentary time has increased. These 

results are in the least puzzling and disappointing. Here in the following pages, 

after comparison with other similar studies, an attempt is made to explore the 

limitations which have possibly led to these outcomes. There are lessons to learn 

from these results which will also be discussed.  

 

9.4.1 Comparison with other studies 

Direct comparison of SUCCESS with other lifestyle interventions in women with 

PCOS is not possible as to our knowledge this is the first structured education 

programme in women with PCOS which aims at increasing walking steps. A 

single arm study (214) aimed to increase brisk walking activity in women with 

PCOS in order to increase the maximal oxygen concentration (VO2 max). Women 

were instructed to walk more (20 to 60 minutes), three times a week for six 

months. They did not receive a structured education programme, and the study 

team have not reported the mean walking steps before and after their 

intervention. In their study nine out of 21 women (40%) did not take up the advice 

to do the brisk walking. Brisk walking in this study increased the fitness (Vo2 max) 

and had no effect on BMI, insulin and cholesterol.  

Randomised controlled trials which study the effects of exercise in women with 

PCOS are generally supervised aerobic activities such as intensive exercise on 

the treadmill (385) bicycle (386) or mixture of both (211) for three to six months. 



 

195 

 

These studies generally reduced BMI in the intervention arm, and improved 

insulin sensitivity, but they did not involve any structured education and 

participants needed to attend a supervised exercise. With a small sample size 

(maximum 90 participants (386)) and high lost to follow up or withdrawals from 

study ranging from 33% (385) to 62% (211), their results are presented with very 

small number of the completers.  

Other education interventions targeting women and not specifically those with 

PCOS have been successful in increasing walking activity by 2000 steps (387) 

and reducing weight by almost 7% (388). Their education intervention however, 

was very different to SUCCESS study; in one study women had a weekly 45 

minute education session which included 30 minutes of exercise for the eight 

weeks duration of the study (387). Another study offered 30 sessions of 

motivational education lasting two hours in one year follow up (388). The 

SUCCESS study, however aimed at a larger cohort and an education 

programme, which would potentially be feasible to enrol in the community 

considering the previous similar experience (7,296).   

The SUCCESS-RCT can be compared in some aspects with similar interventions 

developed by the Leicester Diabetes Centre: PREPARE (Prediabetes Risk 

Education and Physical Activity Recommendation and Encouragement) (288) 

and (Sedentary Time AND Diabetes = STAND) (286). PREPARE was designed 

as an RCT in three arms; three hours education program and a pedometer for 

self-monitoring the walking steps, education only and control. The combination of 

the education programme and pedometer increased walking activity after three 

month by 1720 (95% CI 368 to 3073) steps/ day. The cohort in PREPARE were 

very different to the women in SUCCESS; they were older (average age 65 

years), and had a lower BMI (mean 29.0 kg/m2) and of mixed gender (33% 

female) (288).   

The STAND-RCT aimed at reducing the sedentary time through education in a 

cohort of young people at high risk of diabetes (Overweight or obese with at least 

one other risk factor for diabetes). There were some similarities and differences 

between the baseline characteristics of SUCCESS and STAND cohorts. The 
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cohort in STAND were also young (mean age 32.9 years) and obese (mean BMI 

= 34.2 kg/m2) like women in SUCCESS, however only 52% were female (378). 

Their baseline activity profile was different to the SUCCESS cohort. With a similar 

14 hours monitoring time in both cohorts, participants in STAND had almost one 

hour more sedentary time as compared to the SUCCESS cohort (approximately 

10 hours in STAND versus less than 9 hours in SUCCESS) (378). Similarly the 

light physical activity was higher in SUCCESS cohort (> 4.5 hours) than STAND 

(3.5 hours) (378). The results of STAND-RCT are yet to be published. 

Lack of effect at the three months visit in this type of research might be due to 

the fact that it is actually too close to the education intervention. The primary 

outcome in SUCCESS-RCT was set to be assessed at 12 month visit. Although 

one study (386) achieved 4.5% reduction in BMI and 35% improvement in Vo2 

max after three months, most of the exercise interventions have reported their 

results at six month or later (211,213,385). In the SUCCESS-RCT, the interim 

analyses at three and six month were planned to help with understanding the 

early effects of the education. It however, seems that the three month may have 

been too early to show any results. The results of the six months analysis will 

help to test this idea.  

9.4.2 Limitations and their implications on outcome analysis 

Limitations could be due to the data (collection or analysis), intervention, or 

patient related factors. 

9.4.2.1 Data  

9.4.2.1.1 Collection: 

Although the accelerometer is one of the best available research tools to measure 

physical activity, and there are little problems with the measured step counts, they 

have some limitations with measurements of other activities. Accelerometers do 

not differentiate between the lying, standing and sitting behaviour (378), and 

categorization is based on the level of activity which is picked up. Therefore, 

standing still with little fidgeting could be counted as sitting. Likewise, this 
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categorization does not take into account the underlying level of fitness in the 

participants. For example, walking could be a light physical activity for a fit and 

already active person, while the same level of walking could be moderate physical 

activity for an unfit and obese person. Both of these individuals would be labelled 

within the same category of physical activity in accelerometer. Accelerometers 

have also limited ability to capture cycling related data and do not demonstrate 

its accurate intensity.  

On the other hand, there are situations when accelerometer is taken off either 

due to its limitations (swimming) or the situation itself (rugby playing) or the fact 

that it flashes light and some women in the SUCCESS cohort may have felt that 

it would be inappropriate to be worn out (party, or even possibly running in the 

evenings). Almost double number of participants in the intervention arm had 

taken their monitor off during such activities (26% versus 13%).  

An iatrogenic limitation is the set point for definition of validity of data, 4 days and 

minimum of 600 minutes in each day (343,344), which obviously leads to an 

increase in the missing data. In the SUCCESS-RCT, almost 10% of the returned 

accelerometers had to be excluded for these criteria. This does not include the 

single days of data which have less than 600 minutes capture. For example, one 

participant had 4 valid days (>600 minutes recording) which were included in the 

analysis, and 2 days which did not reach the limit of 600 minutes and therefore 

discarded from analysis. In these two days she had 587 and 586 minutes 

monitoring and on each day she had more than 11000 step counts. Due to the 

600 minutes limit, any data related to these two days including the walking steps 

had to be deleted as per set points of validity. 

This was discussed with the physical activity experts in our group and it was 

agreed to maintain the validity criteria considering its wide international use(343).  

A final limitation in this category was the return of the accelerometers. Despite 

providing the return envelope and many emphases and follow up telephone calls, 

there was a long delay in return and inevitably some lost in the post.  
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Cumulative effect of the missing data through any of the above options, would 

ultimately affect the outcome analysis. When the sample size was calculated for 

the SUCCESS-RCT, the 25% attrition did not account for this size of missing 

data.  

9.4.2.1.2 Analysis 

In addition to the issue with missing data, only 45 (53%) of the participants 

attended the education intervention before data collection at the three month 

follow up visit. It is therefore not a true reflection of the effect of the education in 

the study population. 

Per-protocol approach to the analysis of the data was chosen for the same 

reason. There were only 75 accelerometers available to analyse the primary 

outcome, change in step counts, and other indices of physical activity. This 

means that in an intention to treat analysis, one or two data points would be 

imputed for the remaining 87 (54%) participants who were initially randomised 

into the study. Missing data happens due to either a random administrator error 

in data entering or due to participants’ withdrawal from study or loss to follow up. 

Although the withdrawals happen for a reason (in SUCCESS study 10 out of 11 

expressed an acceptable reason, six being pregnancy) but it can be argued that 

the people who stayed in the study could be different to those who withdrew or 

were lost to follow up. A systematic approach to impute the missing data in the 

RCT is to avoid this bias (383,384). 

Analysis after imputing the missing data did not make a significant difference. To 

impute data, it was chosen to use the mean of the observation point to replace 

the missing data as opposed to the more conventional approach which is “last 

observation carried forward”. As discussed earlier in the methods, this was due 

to the fact that only one visit had been done after the baseline appointment, and 

with the large number of missing accelerometer data, this approach seemed the 

better choice (383,384).  
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A more robust analysis will be performed at the six and 12 months points when 

most of the participants have been through education and more accelerometers 

have been returned. 

9.4.2.2 Intervention 

Considering the above argument, with lack of data, it is not appropriate to make 

any final conclusion as to the success of the education intervention at this time 

point. Contents of the SUCCESS education were evidence based, previous 

similar interventions have been successful (288,296), and participants’ feedback 

indicated that the message was relayed. It is however, possible to draw some 

lessons from the process and the protocol in hindsight.  

While there was no difference in the follow up intervals of the two groups, the 

logistics of arranging an education programme in the short time interval proved 

difficult. Almost 80% of the cohort were employed, and 93% married or in a 

relationship and they needed notice time to arrange time off work or childcare. 

There were other hurdles as well; most importantly it was necessary to have at 

least four participants signing up for the same date. This delayed the education 

intervention and consequently the median (IQR) of the time from education to 

three month follow up visit was 46 (IQR 20, 62.25) days. In other words, 25% of 

the participants in the intervention arm had attended their education within three 

weeks of their follow up visit. 

In the SUCCESS education programme, participants receive a large amount of 

information especially in the one day education. Feedbacks from study, as 

discussed in Chapter 8, show that they understood the message about the 

benefits of physical activity. In the education the emphasis is on physical activity 

and walking but educators try to establish that each participant has to make their 

own plan for increased walking steps and have a realistic and achievable target. 

Educators use the 500 steps increment in a week as an example and make sure 

that there is a weekly review in the plan (page 55 of the SUCCESS curriculum 

Appendix 4.1). It is therefore plausible to think that some of the participants did 

not have enough time to achieve the 2000 steps increase before their 3 months 

visit.  
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Besides the above gradual advised increase in the step counts, it should be 

considered that participants’ response to the advice to increase their walking 

steps are different as shown by the wide confidence interval in SUCCESS study 

and high standard deviation of up to 4000 steps/day in the reported walking steps 

in other studies (288). It is therefore possible that the 6 month and 12 month 

analysis, which will have more data and longer time to reflect the effect of the 

education, might show the true picture of the intervention effect. 

 

Learning points 

The logic for the interim visits and plan for analysis was to see the trend of the 

change. However in hindsight, three months follow up visit was too soon and led 

to high missing data. It is however, important to notice that although with 

significant delays, ultimately 80% of the intervention arm attended the education. 

This is equal to or higher than similar education interventions in Leicester 

Diabetes Centre which targeted older population and have a once per year 

clinical visit (7,285). The combination of 4 clinical visits and a whole day education 

programme in the context of the busy life of young socially active women (80% 

employed) might have been too much to ask.  

Another learning from the process and return rates of the accelerometers is to 

either include that attrition rate in the sample size, or consider a measure which 

will be done within a visit in the department so the dependence on the participants 

to return is omitted from the process. 

 

9.4.2.3 Patient related factors 

9.4.2.3.1 PCOS; a mental challenge   

It has been long argued that human beings are resistant to change (302). In 

women with PCOS there is a huge mental challenge in the background of their 
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mind (157,162) and the cohort in SUCCESS are not different as presented in 

Chapter 8.  

One third of the SUCCESS cohort reported a history of depression (Chapter 8). 

Depression and anxiety are shown to be associated with un-healthy behaviour 

(389,390). Participants in SUCCESS did not feel that they had any personal 

control over their PCOS (results of the illness perception questionnaire presented 

in Chapter 8). Changing this belief and creating the sense of personal control 

over their condition is necessary to reduce the “intention-behaviour gap” (323). 

This questionnaire will be repeated again at the end of the study to evaluate the 

effects of the education intervention on illness perception.  

Although impossible to make a direct comparison, the mental challenge, anxiety 

and distress caused by PCOS might be one of the reasons for the difference with 

PREPARE study (288) in which an older, mixed gender cohort with a different 

condition were involved (cohort in PREPARE were mixed gender, above 60 years 

old and at high risk of diabetes).  

Although the HRQoL did not improve as a result of SUCCESS education in the 

three month analysis, all the previously mentioned limitations apply to this 

analysis as well. There are tools in SUCCESS (e.g; SF-12 questionnaire), which 

will complement the assessment of HRQoL at the end of the study. 

Patients in education arm have requested reminder education session to happen 

every few month or once a year (there are e-mails and telephone calls as well as 

feedback after the education day), which may be one way to overcome some of 

the resistance in behaviour change. Frequent education sessions and reminders 

might be the reason for success in the previously discussed studies reported by 

Silva (388) and Clarke (387).   

 

9.4.2.3.2 Possible impact of dysmenorrhoea: 

Participants in SUCCESS are all women and one of the possible factors 

interfering with the activity, going out and walking could be the menstruation and 

the effect of dysmenorrhoea at the time of measurement of the primary outcome 
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(10 days of the accelerometer data). This is the information which is not directly 

collected in the SUCCESS-RCT. In each clinic visit, participants are asked to give 

the number of periods they have had during the last three months, and the date 

of their last menstrual period (LMP). However, they have not been asked to report 

whether they had any menstruation during the time they have the accelerometer 

on. Many of them have oligo/amenorrhoea, which makes it difficult to calculate 

their expected cycle while they had the monitor on. Dysmenorrhoea can 

potentially make them reduce activity level.  

Dysmenorrhoea can equally happen in both arms of the study. This question can 

be assessed in the post intervention analysis, when the participants will be 

contacted to ask their opinion about the education and intervention.  

This is also a learning point which can be useful in future planning of the 

monitoring in this patient group or any other female group. 

9.5 Conclusion 

The SUCCESS education programme did not increase step count in the three 

month interim analysis, trends were positive towards an improvement. It is 

possible that the analysis at three month was premature. The final analysis at 12 

month follow up will inform us of the effect of the intervention on the behaviour 

change, full clinical and metabolic profile and women’s perception of their 

condition. There are lessons to be learned from the process such as incorporation 

of the return time for the accelerometer into the design, and the missing data into 

the sample size for the future design of the similar studies.  

A qualitative assessment of the participants view on the education and their take 

up from education has already been considered as part of the project and is the 

subject for dissertation for one of the MSc students.   

The final outcomes of the SUCCESS-RCT will inform other programmes aiming 

at behavioural change for the cohort of women with PCOS as well as other groups 

at high risk of diabetes and cardiovascular diseases.   
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9.6 Summary of Chapter 

Background Structured education programmes have proved effective in 

changing illness perception, increasing physical activity and improving glycaemic 

indices in people with diabetes or at risk of diabetes. There is a lack of pragmatic 

education interventions in women with PCOS. The SUCCESS–RCT was 

designed to test such a programme. 

Methods A single centre, two arm, parallel randomised controlled trial with a 

primary outcome of increasing walking activity by 2000 steps/daily after 12 

months following a structured education programme. Secondary outcomes were 

any improvement in physical activity pattern, glycaemic indices, weight, indices 

of cardiovascular risk (blood pressure and lipids), and health related quality of 

life. Per-protocol interim analysis was performed at three month point.  

Results 67 out of 78 participants randomised to the control arm attended their 

three months visit, and 45 out of 84 in the education arm had the intervention 

before their three months visit. Only 75 out of the 112 participants had the 

baseline and follow up physical activity data. The SUCCESS education did not 

have a statistically significant effect on the walking activity, 160.87 (-542.67, 

864.40). There were no differences in other indices of physical activity, weight, 

blood pressure and health related quality of life.  

Conclusion Although the SUCCESS education programme did not increase 

walking steps in the three month interim analysis, the trends were positive 

towards an improvement. It is possible that the analysis at three month was 

premature. The final analysis at 12 month follow up will inform us of the ultimate 

effect of the intervention on the behaviour change, full clinical and metabolic 

profile and women’s perception of their condition. 
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Chapter 10 : Discussion  

 

 

Previous chapters were the scientific reports of the stages involved in the 

development and assessing the feasibility of the SUCCESS education 

programme.  

Chapter 10 summarises all the previous chapters, clarifies my role in each stage, 

what I learned from this PhD, and also explores the future directions for 

SUCCESS after completion of this PhD project. Obviously, in all stages of this 

project I have had the full support and guidance of my supervisors and in each 

chapter, where necessary, I have described the role of others in that step. All the 

writings, design and structure of a step in the project have been discussed with 

the supervisors.  
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10.1 Introduction 

 

The ultimate aim of this programme of work was to develop an evidence- based 

structured education programme to promote walking activity and consequently 

reduce cardiovascular risk in women with PCOS. This was a complex process 

and multiple steps were needed to make sure the programme is scientific and 

tailored to the target group. Figure 10.1 is a schematic representation of the 

multiple steps taken during this PhD project and the corresponding chapters in 

this thesis.  

It was necessary to understand PCOS (Chapter 1), and behaviour of a local 

cohort of women with PCOS (Chapter 2), review the benefits and the variety of 

the lifestyle interventions for PCOS (Chapter 3), and understand the principles of 

structured education (Chapter 4). It was also crucial to listen to the women with 

PCOS and pilot the education programme with the target group (Chapter 5) 

before putting it to the test (Chapters 6 to 9).    
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Figure 10.30 Multiple steps taken to develop an evidence-based structured education programme and the related chapters in this thesis 



 

 

10.2 Summary of the previous Chapters: 

Chapter 1: Polycystic Ovary Syndrome (PCOS)  

Aim(s): The aim of this chapter was to set the scene and understand PCOS, its 

epidemiology, the role of insulin resistance and obesity in the condition and its 

long term consequences. 

Findings: PCOS is a common condition with an underlying insulin resistance. It 

is commonly associated with obesity and increases the risk of women with PCOS 

for type 2 diabetes (T2DM), hypertension, dyslipidaemia, cardiovascular 

diseases, as well as anxiety, depression and lower quality of life.  

Strength: This chapter was a comprehensive review of the literature on PCOS 

emphasizing on its long tern health consequences.  

Limitations: Most of the presented studies on the long term health risks 

associated with PCOS are retrospective observational studies.  

My Role: I performed the review.  

What I learned: The extent of the condition, the impact of the insulin resistance 

and many areas in the field which needs further exploration.  

Contribution to SUCCESS / Future implications: This review informed the 

content of the SUCCESS education programme; PCOS stories 1 and 2 (Sessions 

C and G, SUCCESS curriculum Appendix 4.1) There is a need for well controlled, 

epidemiological follow up studies in PCOS to understand its long term 

consequences.  

 

Chapter 2: Phenotypic analysis and cardiovascular outcomes in a multi-

ethnic cohort of women with PCOS 

Aim(s): Following the literature review, this chapter aimed to analyse a large 

multi-ethnic database of women with PCOS who had been seen in a local 
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speciality clinic who would potentially be the target group for the planned 

education programme. Specific aims of the analysis were to phenotype the local 

cohort of women with PCOS, understand the effects of ethnicity, weight and age 

on clinical characteristics of women with PCOS and investigate whether this local 

cohort had higher rates of diabetes and cardiovascular outcomes as compared 

to the general female population 

Findings: This cohort were very young at their presentation to a speciality clinic, 

and their clinical and demographic characteristics changed according to their 

ethnicity, body weight and age at their first clinic presentation. More importantly 

they had a high age-specific prevalence of T2DM, myocardial infarction, and 

angina.  

Strength: This was a large multi-ethnic local cohort of women with PCOS with 

over 11000 person year follow up. The results of this chapter, phenotypic and 

outcome analyses, had great value in informing the content of the education 

programme. The methodology which was used in the analysis was robust (using 

the age matched local population and multiple sensitivity analysis).    

Limitations: This was a retrospective, observational study with some missing 

data. It was not possible to account for some of the important cardiovascular risk 

factors (such as obesity, lipids, and smoking) in the outcome analysis.  

My Role: Clearing the database, and reviewing patients’ electronic notes, and 

performing all the analyses.  

What I learned: In addition to what I learned from the outcomes and the 

phenotypic analysis, I learned many statistical methods in this part of the thesis. 

I had to consider multiple options to approach to the analysis of this database, I 

attended different courses and statistical seminars, studied multiple references, 

and had in-depth and lengthy discussions with the statisticians who were involved 

in this project (Dr Gray, Dr Bodicoat, and Dr Bankart).  

Contribution to SUCCESS / Future implications: This chapter informed the 

content of the SUCCESS education programme. It gave us an understanding of 
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what combination of signs and symptoms we would expect in our local cohort 

who would attend the education programme (“Your PCOS Story: session B in 

SUCCESS curriculum, Appendix 4.1) and also what we needed to consider to 

emphasize in the; PCOS stories 1 and 2 (Sessions C and G, SUCCESS 

curriculum Appendix 4.1). For example, this analysis showed a high rate of 

smoking in the cohort (especially in the white women). It was therefore decided 

that smoking should be added as a modifiable risk factor in the PCOS Story 2 

(page 78, session G, SUCCESS curriculum) and participants’ resources (page 9, 

“My handbook for SUCCESS”, Appendix 4). These parts discuss the modifiable 

risk factors associated with PCOS and although smoking was not directly 

associated with PCOS, however the high rates of smoking in the group indicated 

the need to emphasize this. 

The reported high rates of cardiovascular outcomes in this analysis emphasize 

the need for implementation of tailored preventive measures targeting this high 

risk group. 

 

Chapter 3: Systematic review and meta-analysis  

Aim(s): To compare the effects lifestyle and pharmacological treatments (insulin 

sensitizers and incretin based therapies) on body mass index (BMI).  

Findings: There was no significant difference between lifestyle and Metformin, 

or Metformin and placebo after 6 months of treatment. There was however, a 

tendency to see more BMI reduction with lifestyle interventions. 

Strength: The planned analysis reduced statistical heterogeneity by choosing 

one time point for analysis (6 month). For the first time all the lifestyle 

interventions and insulin sensitizers as well as incretin based therapies were 

compared in a single project. 

Limitations: The number of involved studies and participants in each study were 

low and therefore the meta-analysis did not include a large number of patients. 

Although statistical heterogeneity was low, but there was a high chance of clinical 
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heterogeneity considering the wide range of phenotypic diagnosis of PCOS and 

the starting levels of BMI.  

My Role: I wrote the initial draft of the protocol for review, performed the literature 

search, full text review, data extraction. Although I was involved in the process, 

the main statistical analysis was performed by statisticians (LG, DB and GC).  

What I learned: A personal experience of performing a meta-analysis was 

extremely useful in view of the important points which need to be considered in 

the process and later on in critical analysis of the other similar papers.  

I also learned the concept of network analysis which is the subject of a 

collaboration that came out of this PhD project.  

Contribution to SUCCESS / Future implications: The results confirmed our 

previous understanding and added to the evidence to inform the content of  the 

SUCCESS education programme.  

The reviewed lifestyle interventions had a completely different approach to what 

had been planned in the SUCCESS intervention (they had multiple supervised 

sessions or regular weekly follow ups). The results of the SUCCESS-RCT will 

therefore contribute significantly to the literature as a new and pragmatic 

approach.  

This meta-analysis became the subject of collaboration with statisticians in the 

Department of health sciences (University of Leicester) to perform the network 

analysis (LG, DB). Further analysis of this data as well as the other variables 

(indices of glycaemic control) using the same methodology will produce valuable 

information in the field. 

 

Chapter 4 and 5: Rational, structure and development of the SUCCESS 

education: 

Aim(s): Define the underpinning learning theories used in a structured education 

programme, understand the views of the women with PCOS about their condition 

and a potential education programme and develop and pilot the programme in 

the target group.  
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Findings: Appropriate learning theories were identified for the SUCCESS 

programme namely; “common sense theory”, “social cognitive theory”, 

“implementation intentions” and “dual processing theories”. In the interviews, 

women with PCOS expressed the need for an education programme. The issue 

of coping with PCOS and body image was revealed and it appeared that some 

women had very strong feelings resulting from their PCOS.  

Findings from the first three chapters, the qualitative interviews and the 

experience of the team in developing education programmes were put together 

to write the curriculum for education which was piloted twice and had good 

feedback from the target group and experts in the field of patient education. 

Strength: The SUCCESS education programme was evidence-based and 

underpinned by learning theories. It was tailored to the expressed needs of the 

women with PCOS and piloted in two groups.  

Limitations: Analysis of the qualitative data were limited, it however was enough 

for the development of the education programme.  

My Role: With support from the experts in the team, I lead the process for 

development of the education programme and writing the curriculum. I performed 

10/12 of the interviews, analysed the interviews and took part in delivering the 

education intervention.   

What I learned: The whole process was full of learning for me; identification of 

the underpinning theories, training to become an educator in DESMOND and 

then leading the process of development of the education programme.  

Qualitative methods were new to me and I learned the scientific approach to the 

analysis of the interviews. Through reading and exploring my data, I felt the 

importance of the qualitative research and the areas which can only be explored 

through this methods and not quantitative research.  

The expressed feeling of the interviewees (women with PCOS) who had such an 

intense emotion about their condition reminded me to always bear that in mind in 
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my clinical duties: not only women with PCOS, but any one who steps in to the 

office.     

Contribution to SUCCESS / Future implications: SUCCESS was developed 

in this phase and further analysis of the interviews planned as a collaboration with 

qualitative researchers in the Department of Health Sciences at the University of 

Leicester.  

 

Chapter 6 - 9: A randomised controlled trial to test the efficacy of the 

education programme  

Aim(s): To test whether a structured lifestyle intervention to promote weight loss 

and increasing walking activity in a self-directed programme result in a behaviour 

change of increasing step count and consequently affects weight, glucose 

tolerance, insulin resistance and other metabolic, physical, and mental health 

aspects in women with PCOS?  

Findings: Analysis of the baseline characteristics showed that the SUCCESS 

cohort were at high risk of cardiovascular disease and emotionally affected by 

their excess hair and body weight. In an interim three month analysis, the 

SUCCESS education did not have a statistically significant effect on walking or 

other indices of physical activity, weight, blood pressure, haemoglobin A1c, and 

health related quality of life 

Strength: This was a randomised controlled trial in a multi-ethnic cohort. 

Education intervention was well received by the participants and they had left the 

education with a positive message.   

Limitations: The main limitation at this level was the point of analysis (three 

month) and the missing data which was as result of a multitude of factors; time 

point of the analysis, design of the follow up appointments, and the collection of 

the primary outcome data which would depend on the return of the accelerometer 

by the participants.  
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My Role: Protocol of the study was written by myself using the present examples 

in the department and with a benefit from my supervisors’ input in the process. I 

was involved in all the steps of the study afterwards, starting from attending the 

ethics committee to recruitment, delivering the education intervention and 

managing the logistics of the study. In the study management (especially 

personnel management and liaison with the primary care), I benefited from 

expertise of the management team in the department.   

What I learned: The experience of running a clinical trial was full of learning 

points; from the set up to analysis of the data. Team work, coordination and 

communication with colleagues and patients were among the other soft skill 

which I learned or practiced during this project.  

As a learning point from whole project, I should add the skill of writing a scientific 

report to the list.  

 

10.3 Future implications and discussion 

The SUCCESS education programme is the first UK trial of a patient centred 

structured educational programme, underpinned by learning theories and tailored 

to women with PCOS. The outcomes of this intervention (negative or positive) will 

therefore have an impact on the future direction of such educational approach to 

this patient population. 

Women with PCOS suffer from a chronic condition which puts them at high risk 

of diabetes and cardiovascular disease. It is well known that prevention is the 

best approach to the conditions like diabetes and cardiovascular diseases which 

have expensive, debilitating and sometimes devastating long term complications 

(2,391). Evidence shows that introduction of lifestyle interventions in the 

population at risk of diabetes is the most cost-effective approach in prevention of 

diabetes (2,392,393). Therefore planning a lifestyle intervention for a high risk 

population such as women with PCOS is a logical approach.  
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The SUCCESS education programme was structured based on the similar 

patient centred education programmes, which have been successful in increasing 

walking steps (288) or weight reduction (296) and illness perception even three 

years after a single 6 hours education programme (299). Structured education 

programmes like DESMOND have proved to be extremely cost effective (298) 

and therefore, pragmatic to implement in the health system (6). Lack of positive 

outcomes three month following the SUCCESS intervention is therefore, 

disappointing.  

The major difference between SUCCESS and other similar structured education 

programmes is the target group. The programme followed the same structure and 

was delivered by the educators who had gone through the same rigorous training 

programmes. Participants left the education day with positive attitudes and a 

message to implement the lifestyle change (Chapter 8). 

As discussed in Chapter 9, there are multiple issues which could have contributed 

to these results at this stage including the significant amount of missing data and 

the emotional impact of PCOS, and early analysis of the results. However, should 

the final results of study at the end of 12 month follow up show the same pattern, 

the only way forward is to analyse the possible contributing factors to the negative 

results.  

Interviews have been planned to analyse the views of the participants who 

attended the education programme and assess how much information they 

retained 12 months after the intervention. It is important to notice that the cohort 

in SUCCESS were already more active with less sedentary time than another 

similarly young and obese cohorts recruited to a separate education intervention 

in our centre (378). It is therefore possible that the participants, contrary to our 

expectations, chose to change their food choices after the education session 

rather than increasing their physical activity. The effect of the education on their 

food choices will be assessed at the12 month follow up by repeating the DINE 

questionnaire (356). Detailed analysis of the post intervention interviews, 

together with the 12 months results will help to evaluate the ultimate effect of the 

SUCCESS education programme.   
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Since the register of the SUCCESS study on the American website (Clinical Trials 

register), there have been one or two patients per week who wished to be 

involved in the study. Currently a database is formed of patients who would want 

to be invited to the study should it go to their local area in UK. These patients use 

the common search engines (Google, or NHS choices) to find “education 

programme for PCOS” and the first item on their results is SUCCESS study as 

registered in the clinical trials website [Figure 10.2]. The fact that they search for 

an education programme and the high rank of the SUCCESS in the UK search 

engines, which happens as a result of high visit, is an indication for the need of 

an education programme for this patient group.  

Figure 10.11 Caption from Google search (18th November 2013*) 

 

*I did not make a print screen at the time, but in October 2011 SUCCESS was at the 
bottom of the second page (20th item) and in November 2011 SUCCESS moved to the 
7th item on the list.  
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10.4 In Summary  

The original findings from this PhD project were 

 There are phenotypic differences in women with PCOS of different ethnic origins, 

or according to their body weight. (Chapter 2)  

 Women with PCOS have higher age-specific rates of T2DM, or myocardial 

infarction as compared to age matched general female population. (Chapter 2) 

 There is no statistical difference between the effect of lifestyle interventions and 

Metformin on BMI at the six month follow up. (Chapter 3) 

 Women with PCOS are keen to understand their condition and would like to have 

a group education programme. (Chapter 5) 

 There is a significant body image issue (excess weight and hair) associated with 

this condition which has emotional impact on the patients. They had anger, felt 

unfeminine, and infertile. They however, felt “relief” after they were told about 

their condition. This was due to their long struggle to explain their condition. 

(Chapter 5 and 8) 

 Obese and overweight women with PCOS have a high concentration of 

cardiovascular risk factors which can potentially increase their chances of 

cardiovascular disease. (Chapter 7) 

 A structured education programme developed for women with PCOS, did not 

increase their walking steps or improve their weight, HbA1c and health related 

quality of life in a three month interim analysis. (Chapter 9)  

 

Further research originated from this project 

  Network analysis for the best treatment approach to improve BMI, indices of 

glycaemic control, and insulin resistance in women with PCOS comparing the 

insulin sensitizers, incretin based therapies, and lifestyle interventions.  

 Further analysis of the qualitative interviews in this project in search of the 

emerging themes such as ethnic differences; ethical approval is already in 

place to conduct more interviews.   
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 Qualitative interviews with participants who attended the education programme 

to understand their attitudes to the programme, and what they gained form the 

programme.  

 A systematic review of the “stigma and body image issues in women with 

PCOS”   

 Similar robust statistical methods, which were used in the analysis of the 

cardiovascular outcomes in women with PCOS, can be applied to other chronic 

conditions which are registered in the same database. Ethical approval is 

already in place for this project.   

 Final analysis of the SUCCESS-RCT will eventually lead us to the next step   

 

10.5 Conclusion 

Polycystic ovary syndrome is a common chronic condition with a multiple long 

term health risks. There is a need for a pragmatic education interventions for 

these women. The SUCCESS structured education programme was thought to 

be the answer to this need; it however, did not show positive results at the three 

month interim analysis.  

The story of SUCCESS should not end here and at this point; further analysis of 

the results at the 12 months follow up is required for a full assessment. Positive 

results at the end of the study will be an indication for a bigger study involving 

multiple centres to evaluate its feasibility in the wider population, and finally 

planning for implementation in the health system. In case of negative results, the 

reasons for failure will be addressed and more robust intervention will have to be 

planned.  
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SUCCESS came from my heart: an after note to the thesis (and 

a note to the patients who may read this work) 

 

During the course of this project I had four operations to control my eye pressure. 

No one knew why it happened or why it was resistant to medications and even 

operations. They finally put a valve, a tube and a bag in my eye which controlled 

the pressure, but left me with some unusual and unexplainable symptoms and 

only 10% sight in that eye. 

I obviously spent a lot of time with my “patient hat” on, and asked a lot of questions 

from my consultants and I know that they did their best in the context of the time 

and my background to answer them. However, there were occasions when things 

were really frustrating. Fed up with my symptoms, I would need someone just a 

professional whom I could trust to explain to me what was happening and “what 

next”! I know, I was a very privileged patient; I could e-mail or text my consultant 

(a power which every time I used it, I ended up on the operation table!). Despite 

all this, I am still in a “what next?” state.  

Therefore, I had complete sympathy with one of the patients in the education 

group who said: “Obviously if patients understood their condition they would do 

their best to manage it in a more effective way. Why do you need to prove that? 

It is their body, it is their disease and surely by knowing more about it, they will 

try to manage it better. What is there to prove?”    

I guess, I know why: 

Let me quote a paragraph from “Little Prince” (Antoine de Saint-Exupery, 1943) 

If you tell grown-ups, “I saw a beautiful red brick house, with geraniums at the windows 

and doves on the roof...,” they won’t be able to imagine such a house. You have to tell 

them, “I saw a house worth 100,000 francs.” Then they exclaim: “What a pretty house!”    

[Translated by Richard Howard] 
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The situation is almost the same here; if I told others “I have developed an 

education programme for women with PCOS which has made them happy and 

has increased their self-confidence and they enjoyed it and all of them would like 

to come back and have another session” … they would immediately ask “what 

effect does it have on their cardiovascular outcomes? Is it cost-effective? How 

did you measure their happiness? Etc…” These are very valid scientific questions 

but at times it is really difficult to see through the patients’ eye. Whatever tool we 

use, we may not be able to capture some of the effects of an education 

programme. What patients take home from an education programme is a 

personalized message for them.  

I should refer to a an old text to explain this; almost 900 years ago a great Iranian 

philosopher described the “Truth of Poetry”  

Think of a poem as a mirror 
For a mirror has no face of its own 
Whom he looks in one 
He can see a face; his own 
 

And think that a poem 
Has no meaning in itself 
For what one will see 
Is what life has dealt him, 
And how he has perfected himself 
 

And if you say: 
“The meaning of a poem is what the poet intended 
And others are wrong when  
They perceive it, how they will” 
 

That is as though one would say that: 
“The face of a mirror 
Is the face of the craftsman 
That did create it”                                                                   Einolqozat Hamedani6 
 

 

                                            

 

6  Translated by one of the Medical Students in Leicester University: Mrs M. Yadegarfar and revised by 

myself.  
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The SUCCESS education programme and indeed any patient education, is in a 

way like a “poem” or a “mirror”. What a patient can potentially get from this 

education programme depends on how they see themselves in the context of, 

and the interactions within the programme.  

The priorities of women attending the SUCCESS education programme were 

different; their worries, their knowledge of the condition, and their background 

lifestyle were different and therefore they would leave the room with a message 

which was important to them. It might not have been the message we intended, 

but it did not matter as long as they gained something from the day and as long 

as they left the group in a positive way. The anonymous feedback from the 

education indicates that majority of them did. Maybe it was a SUCCESSful 

programme after all.  

However, we shall have to wait and see the behavioural change and 

cardiovascular outcomes to be able to claim full SUCCESS.  

 

 

Hamid Mani 

December 2013 
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Appendix 2 Sensitivity analysis 

 

Table A2.1 Comparison of cohorts with recorded and unrecorded blood pressure 

Variable Total Cohort  Recorded BP Un-recorded 
BP 

P-Value 
(Recorded Vs 
Unrecorded) 

Total (number) 2353 1011 1342  

Age in years; Mean (SD)  26.4 (7.6) 26.5 (7.7) 26.3 (7.5) 0.7 

Smoker (%) 13.5 13.5 13.5 0.9 

Acanthosis Nigricans (%) 6 10.3 3.0 <0.001 

BMI, Mean (SD) kg/m2 30.1 (7.6) 30.8 (7.7) 28.9 (7.4) <0.001 

IMD Mean (SD) 20.99 (15.13) 21.4 (15.3) 20.7 (15.0) 0.2 

History of Hypertension 
(%) 

9.3 12.8 6.7 <0.001 

Systolic BP Mean (SD), 
mmHg 

130.6 (15.7) N/A N/A N/A 

Diastolic BP Mean (SD), 
mmHg 

73.7 (11.1) N/A N/A N/A 

Evidence of androgen 
excess (%) 

87.5 90.1 85.7 0.001 

Hirsutism 75.5 76.8 74.7 0.2 

Androgenic Alopecia 4.5 6.1 3.2 0.001 

Acne 21.3 23.4 19.7 0.03 

Increased Androgen 
Excess† 

5.7 6.1 5.5 0.5 

Evidence of anovulation 
(%) 

78.5 83.7 74.7 <0.001 

Oligomenorrhoea 58.3 64.5 53.7 <0.001 

Amenorrhoea 16.1 18.6 14.2 0.004 

Infertility 15.6 16.8 14.8 0.2 

polycystic ovaries (%)* 7 7.9 6.3 0.1 

SD = Standard Deviation, N/A = not applicable, IMD = Index of multiple deprivation, BP = Blood 
Pressure 
† This has not been documented for every patient as explained in the methodology. ‡ As explained in 
the text, imaging investigation has not been a routine practice in Leicester 
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Table A2.2 Comparison of cohorts with recorded and unrecorded BMI 

Variable Total Cohort  Recorded BMI Un-recorded 
BMI  

P-Value 
(Recorded Vs 
Unrecorded) 

Total (number) 2353 1603 750 N/A 

Age in years; Mean (SD)  26.4 (7.6) 26.4 (7.8) 26.4 (7.2) 0.8 

Smoker (%) 13% 15.9 8.3 <0.001 

Acanthosis Nigricans 
(%) 

6% 8.2 1.7 <0.001 

BMI, Mean (SD) kg/m2 30.1 (7.6) N/A N/A N/A 

IMD Mean (SD) 20.99 (15.13) 21.0 (15.2) 20.9 (15.0) 0.8 

History of Hypertension 9.3% 10.7 6.4 0.001 

Systolic BP Mean (SD), 
mmHg 

130.6 (15.7) 130.7 (15.7) 125.5 (20.6) 0.1 

Diastolic BP Mean (SD), 
mmHg 

73.7 (11.1) 73.8 (11.1) 70.9 (13.5) 0.3 

Evidence of androgen 
excess (%) 

87.5% 90.5 81.5 <0.001 

Hirsutism 75.5% 78.0 70.4 <0.001 

Androgenic Alopecia 4.5% 5.4 2.5 0.002 

Acne 21.3% 22.8 18.1 0.01 

Increased Androgen 
Excess† 

5.7% 5.7 6.0 0.7 

Evidence of anovulation 
(%) 

78.5% 81.3 72.5 <0.001 

Oligomenorrhoea 58.3% 61.7 51.1 <0.001 

Amenorrhoea 16.1% 18.1 11.9 <0.001 

Infertility 15.6% 15.4 16.1 0.6 

polycystic ovaries (%)* 7% 6.4 8.3 0.1 

SD = Standard Deviation, N/A = not applicable, IMD = Index of multiple deprivation, BP = Blood 
Pressure 
† This has not been documented for every patient as explained in the methodology. ‡ As explained in 
the text, imaging investigation has not been a routine practice in Leicester 
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Appendix 3: Search terminology for Systematic Review 

 

PCOS: Polycystic Ovary Syndrome   /   sclerocystic adj2 ovar*    /   Stein adj2 Leventhal   /  

chronic hyperandr* anovulat    /   functional ovarian hyperandrogenism    /  ovary polycystic 

disease    /   PCOS     

 

DESING: Random* adj2 Trial   /  Controlled Clinical Trial    /   Double-Blind 

Method(procedure)    /   Single-Blind Method(procedure, study)    /    Randomized methods 

(procedure, study)      /     Controlled Trials as Topic    /    Random Allocation    /    Cross-Over 

Studies(methodology, procedure)    /    Research Design    /   Case-Control Studies     /        

 

Pharmacological interventions: Placebo*   /   Drug Therapy     /    Metformin    /    Glucophage     

/   Fortamet   /     Glumetza      /      Riomet       /     Thiazolidinediones   /    Rosiglitazone     /   

2,4 thiazolidinedione derivative   /    Pioglitazone     /    Actos      /      Avandia       /      avandamet     

/    Peroxisome Proliferator-Activated Receptors        /     PPAR     /      Troglitazone    /     Rezulin      

/      Resulin      /       Romozin     /       Hypoglycemic Agents       /    Insulin adj7 sensiti*    /   

Dipeptidyl-Peptidase IV Inhibitors   /   DDP-4    /     Incretin   /     Glucagon-Like Peptide 1   /     

GLP-1   /     GLP    /     Exenatide    /    Byetta   /    Liraglutide    /    Victoza     /     Vidagliptin   

/     Galvus    /    Sitagliptin   /    Januvia     /    Saxagliptin      /    Onglyza     /      Linagliptin   /   

Tradjenta   /    Janumet   /     /      Inositol Phosphates/ or exp Inositol    /     D-Chiro Inositol   /     

Inositol    /   Bydureon   /     Pharmaco*    /      Drug*   /       medication*   /    Biguanide*    /     

Glitazone*    /      Dipeptidyl-Peptidase IV" adj7 Inhibitor    /      DDPIV     /    Gliptin*     /     

oral antidiabetic agent    /        

 

Lifestyle Interventions: Diet    /  Feeding Behavior   /   Food   /     Nutrition    /     Eat    /    

Body Weight   /      Body Mass Index    /     BMI    /     Nutrition Policy   /     Caloric Restriction    

/   Energy     /           

 

Exercise   /   Physical Exertion     /     Isometric Contraction    /    Exercise Therapy     /      Sports     

/     Running      /     Walking        /       Bicycl*   /   Jogging   /    Swimming   /    Life Style   /    

a*robic   /      isotonic    /    physic* adj3 behavio*    /      fitness.    /    sit* adj3 time    /   

p*edometer    /      activit* adj3 train*    /     Mountaineering    /      body adj25 train*      /    

cycling    /  Movement      /      Sedentary Lifestyle         

 

Patient Education as Topic     /    Patient-Centered Care    /    Education*   /   Self Concept     /     

Cognitive Therapy    /     Psychotherapy     /    Behavior   /    Primary Health Care   /    community 

adj5 intervention    /      Relaxation Therapy    /    Social Support    /      Social care     /      Self 

Efficacy     /    Adaptation   /    "Power (Psychology)"   /     Motivation    /       structur*   /     

Learning/ or exp Problem-Based Learning    /        exp Interview    /      lifestyle*   /      Community 

Health Services     /     exp Health Education     /    exp Health Promotion      /       

  

261



Appendix 4  

 

Content of Appendix 4 (Curriculum for the SUCCESS education programme and the 

education material used for patient) is subject to copyright owned by the Leicester 

Diabetes Centre/University of Leicester. 

 

 

 

 

 

 

 

1st edition 

© Leicester Diabetes Centre 2013 

 

 

 

 

For further information regarding the SUCCESS study, please feel free to contact the author of 

this thesis (Dr Hamidreza Mani at Hamidreza.mani@uhl-tr.nhs.uk , postal address; Room 9, 

Origin, Leicester Diabetes Centre at Leicester General Hospital, Leicester, LE5 4PW).   
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Polycystic Ovary Syndrome 
In fact, polycystic ovaries are just the most 
obvious part of an imbalance in the production of 
several normal hormones from the ovaries, 
adrenal glands & the pituitary gland, and levels 
of insulin in the body. 

PCOS is very common. Surveys have shown 
that perhaps a quarter of normal women, 
including most of those with a mild excess of 
facial hair and many of those with slightly 
irregular periods, suffer from a mild version of 
the condition. 

Pituitary

Adrenal

Cortisol

Oestrogen

Androgen

LH
FSH

ACTH

Ovary

Cortisol

Oestrogen

Obesity &
High Insulin

LH
FSH

ACTH

Prolactin

Androgen

 

PCOS (Polycystic Ovary Syndrome) is a common 
hormonal imbalance which may cause a variety 
of problems. People with this condition may 
complain of some, or all, of a number of 
symptoms including excess facial and body hair 
(hirsutism), irregular or absent periods, and 
difficulty becoming pregnant. Some, but not all, 
patients are also overweight. 
PCOS is so-called because scans of the ovaries 
show that they contain many small cysts, a few 
mm in diameter around the edge of the ovary. 
This does not mean that you have an ‘ovarian 
cyst’ which is a completely different problem. 

In PCOS, both ovaries and adrenals produce rather more of the 
male-like androgens than normal. This is responsible for the 
excess hair growth and interferes with the normal cycle of 

ovulation and periods. Ultrasound scan may show multiple small 
cysts around the edge of the ovaries. 

As a result of the changing balance of androgens in the blood the pattern 
of production of pituitary hormones is also altered (more LH than FSH, 

and sometimes more of another hormone prolactin). This in turn causes 
the production of even more ovarian androgen. 

High insulin levels, made worse by obesity, also drive more androgens 
from the ovary, but a high insulin also makes it easier to gain and harder 

to lose weight. A vicious circle is therefore set up. 

It is not clear whether this vicious circle begins with the ovary, the 
adrenal or even the pituitary or part of the brain which controls it. 

What is clear is that it represents a basic part of the way your 
body is built and handles its hormones and energy supplies. 

The Normal Hormone Balance: 

The pituitary gland is connected to the underside 
of the brain and controls many other glands in the 
body by producing a variety of hormones. 

The adrenal gland is mostly involved in producing 
the body's natural steroid hormone cortisol, under 
the control of the pituitary hormone ACTH 

The ovary produces eggs for ovulation and 
produces the normal female hormone oestrogen 
under the control of the pituitary hormones LH and 
FSH 

Both ovary and adrenal normally produce a small 
amount of male-like hormones, or Androgens. 

 

< 
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Treatment of Polycystic Ovary Syndrome        Dr Trevor Howlett, Leicester Royal Infirmary 2009 

The various problems of PCOS can be treated in several different ways: 
1. You can remove the excess hair in any way which you find convenient (plucking, waxing, threading, shaving, 

electrolysis, 'laser' [but beware this is expensive], removal creams etc). Removal will not itself make the hair 
worse – but most methods of removal won’t usually stop it regrowing either. 

2. Regular exercise, and appropriate diet if you are overweight, will help reduce high insulin levels in your body and 
reduce this part of the vicious circle.  

3. Treatment with oestrogen (usually a combined contraceptive ‘pill’ such as Dianette or Marvelon) will switch off 
the ovary’s excess production of androgen and will usually ensure regular periods 

4. In more severe or resistant cases: Male-hormone-blocking drugs such as Cyproterone, Spironolactone or 
Finasteride can block the effect of androgens on the skin.  

5. Metformin may be used in increase sensitivity to insulin 
6. Occasionally adrenal hormone production can be switched off using Prednisolone (a steroid hormone) 
7. If infertility is a problem, a number of techniques may help you produce an egg. This includes metformin and 

prednisolone, as well as tablets of Clomiphene and injections of hCG and FSH. For more complicated treatments 
we would refer you to the Assisted Conception Unit for closer monitoring. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

All tablets have rare side effects - please ask for our detailed information sheets 

Excessive hair is usually slow to respond to treatment (remember it has also usually taken several years to 
develop, and has to stop getting worse before it can get better). It is unusual to notice any significant benefit in less 
than 6 months, and the maximum effect usually requires a year or two of treatment.  

Although more complicated treatments can usually be stopped after a couple of years, many patients find they need 
to continue with some simple treatment (such as the ‘pill’) in the longer term if they wish to maintain the benefits of 
treatment 

How to take Dianette (or Marvelon) and Cyproterone in combination: 
Week 1 Week 2 Week 3 Week 4 Week 5 etc etc Combined treatment is taken on a regular cycle 

      Repeating the pattern every 4 weeks 
      A period will normally occur in the week off treatment 

1 Days 21 28 1 >> Marvelon or Dianette: Take for Days 1 to 21 of every 28 days 
       
1 14   1 >> Cyproterone: Take for Days 1 to 14 of each Pill pack 
 

More Information on Internet: 
 www.PCOSupport.org 
 www.verity-pcos.org.uk 
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Choice of Drugs Used in Polycystic Ovary Syndrome & other 
causes of Hirsutism and Possible Side Effects 

Endocrinology Clinics, Leicester Royal Infirmary 
 
 Drugs are frequently used to treat the symptoms of polycystic ovary syndrome, and in 

particular to treat the excessive growth of hair. 
 Inevitably all drugs have some side effects, although these are usually rare. Overall we know 

that all the drugs we might recommend for treatment of this condition are usually effective, 
and completely safe in the vast majority of people who take them, but this information sheet is 
designed to explain more fully the effects and possible rare side effects of these tablets.  

 Drugs for PCOS usually need to be taken for many months or years and this means that a 
small number of people may suffer long term bad effects on their health due to side effects. If 
we were treating some other serious medical condition, then this small ‘bad-health’ effect 
would be balanced against a large ‘good-health’ effect in everyone else. However, when 
treating PCOS or other causes of excessive hair we are usually treating a symptom (often just 
excessive hair growth) which will not in itself have any bad effects on your long-term health.  

 You should also be aware that none of the drugs we use routinely actually have an official 
drug license to treat excessive hair problems (although they are used for this throughout the 
world). In every case the official license has been given to treat some other condition. 

 Because of this, we believe that it is important for every patient to understand the effects, and 
possible side effects, of the drugs used to treat PCOS, and to be happy in her own mind that 
the problem being treated (and the good effect usually obtained) is ‘worth’ the very small risk 
of side effects due to the drug.  

 
Suppression of the Ovaries using the Combined Oral Contraceptive 
This is the most common treatment used to treat hair and period problems. It ‘switches off’ the 
ovary from producing its abnormal hormone levels and usually enforces a regular period cycle. 
Good effects on hair growth occur in most people after 6-12 months and then continue to 
improve for several years on treatment. 
 All such ‘Pills’ may cause minor symptoms - such as fluid retention, slight weight gain, and changes in 

mood - in people who are sensitive to them.  
 Migraine and high blood pressure may both be worsened, and these conditions often mean that the 

‘Pill’ cannot be used. If you have ‘hemiplegic’ migraine with weakness or numbness of one side of the 
body during the migraine aura then you must not take the Pill (increased stroke risk) 

 Patients often worry about cancer, but the news here is good - cancers of the ovary and body of the 
womb are much less common in women on the pill; cancer of the neck of the womb (cervix) is more 
common but this may actually be related to sex rather than the Pill itself, and in any case is picked up 
and treated by the cervical smear screening programme. People worry about breast cancer but the 
most complete study so far has concluded that the risk of breast cancer is only increased by 1% in 
women on the Pill, and decreases back to normal when Pill is stopped 

 Risk of blood clots is the most significant problem to consider. This is a particular problem in women 
who are over 35 years old and who smoke or are very overweight, and we usually avoid the Pill in 
these women. Blood clots in the legs (which cause sudden onset of a red, painful, swollen leg) occur 
rarely but we now know that Pills which tend to have the best effect on hair have a slightly higher risk 
of blood clots compared to older Pills... 

Marvelon - is a ‘modern’ Pill which we know improves hair problems in a majority of women. It contains a 
low dose of oestrogen (30 micrograms) and a newer ‘progestagen’ which has no male-like activity. 
Yasmin is a similar modern Pill. Dianette - contains a slightly higher dose of oestrogen (35 micrograms) 
and a small dose of an ‘anti-male’ hormone – cyproterone – and has been most widely used around the 
world. These types of Pill are now known to have a slightly higher risk of blood clots in the leg than older 
pills. The risk for Marvelon has been estimated as 30 per every 100,000 years taking the drug (compared 
to 5 per 100,000 on no treatment) - so that the absolute risk is actually very small – but about twice the 
risk of older ‘Pills’ (see below). The risk for Dianette appears to be similar. Only a minority of people who 
develop a blood clot would go on to get one of the more serious complications which threaten life (e.g. a 
pulmonary embolism). The risk of dying due to this sort of Pill has been guessed to be one in 500,000 
years (which is rather less than the risk of being murdered, and compares to a risk of dying from smoking 
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cigarettes of 1 in 200 per year). In addition, for Dianette, rare serious side effects have been described in 
men taking higher doses of cyproterone (see below), but this has rarely if ever been seen on the sort of 
doses found in Dianette. We know that both of these Pills help hair growth, but noone has ever proven 
whether one is better than the other. We tend to use Dianette in the first instance since we often wish to 
add a higher dose of cyproterone later on. There is also a recent suggestion (as yet unproven) that 
Dianette may worsen depression. 
Other ‘Pills’ - are exactly the same as Dianette or Marvelon in all side effects apart from blood clots. 
Older Pills (e.g. Microgynon 30, Brevinor) are now known to have a slightly lower risk of blood clots 
(quoted as 15 per 100,000 years) and so are preferred if the only aim is contraception or making the 
periods regular. However, these older pills all contain a progestagen with mild ‘male-like’ actions, which 
means that they are usually not effective in helping excessive hair or acne. These Pills cannot therefore 
be recommended to treat this sort of problem. 
 
Cyproterone Acetate 
Cyproterone is a drug which blocks the action of male-like hormones. It is usually our second 
line drug if Dianette alone has had no effect on hair problems after 6-12 months. 
 Cyproterone is almost always used in combination with a contraceptive pill, usually 100mg taken for 

the first 14 days of every Pill pack. This is used because ... 
1. This combination appears to be the most effective for improving excessive hair 
2. Cyproterone is long acting and usually stops the periods completely if given alone 
3. Since the drug would block the male hormones of a male baby it is essential that pregnancy is 

avoided 
 Cyproterone usually makes the periods lighter and occur later in the week off the ‘Pill’. Sometimes this 

means that the periods don’t happen at all, and we then need to reduce the number of days of 
cyproterone treatment – typically to the first 12 days and then the first 10 days is still no periods. This 
is more likely in people who are very overweight 

 A few people get a little drowsy or depressed on treatment - but this is not often a problem 
 A rare serious side effect causing damage to the liver has been described. This is usually in men 

taking 200-300mg of cyproterone every day for prostate cancer, and it seems to be extremely rare (if 
it occurs at all) in women taking our normal dose. Because of this slight risk we will check your liver 
blood tests before and during treatment. You should stop treatment immediately if you become 
jaundiced (yellow skin/eyes) 

 Cyproterone may encourage the growth of a type of benign brain tumour called meningioma – you 
should not take cyproterone if you are known to have this sort of tumour. 

 
Spironolactone 
Spironolactone is another drug which blocks male-like hormones. We normally use this is 
women who cannot take the Pill and/or Cyproterone. The usual dose is 200mg a day. 
The drug was developed as a mild water tablet and has also been used to lower blood pressure (it also 
blocks another hormone in the kidney) - this may be another reason for choosing this drug.  
Most people feel well on Spironolactone but potential problems include.. 
 Upset of the balance of salt and water in your body due to its water-tablet effects. We will check a 

blood test to rule this out. 
 Periods may become more irregular, although many patients notice no change, and in some the 

periods actually seem to get better! 
 Since the drug would block the male hormones of a male baby it is essential that pregnancy is 

avoided – which means additional care with contraception in many cases 
 Bleeding stomach and duodenal ulcers may be more common (2-3x the very small normal risk) 
 Substances derived from spironolactone may cause tumours in rats when given in high doses for a 

long time. This effect has never been proven in human beings, but has led the drug licensing 
authorities in this country (but not in most other countries) to suggest that it should not be the first-
choice when someone needs a water tablet. There is no proof that this is a real risk, but not enough 
information to completely rule out this problem as a rare side effect – although it seems unlikely to be 
significant for short to medium term use. 

Dr Trevor Howlett, Leicester Royal Infirmary, 2009 
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Choice of Drugs Used in Polycystic Ovary Syndrome & other 
causes of Hirsutism and Possible Side Effects:  

2) Newer or Less common Drugs 
Endocrinology Clinics, Leicester Royal Infirmary 

 
 Drugs are frequently used to treat the symptoms of polycystic ovary syndrome, and in 

particular to treat the excessive growth of hair. 
 Inevitably all drugs have some side effects, although these are usually rare. Overall we know 

that all the drugs we might recommend for treatment of this condition are usually effective, 
and completely safe in the vast majority of people who take them, but this information sheet is 
designed to explain more fully the effects and possible rare side effects of these tablets.  

 Drugs for PCOS usually need to be taken for many months or years and this means that a 
small number of people may suffer long term bad effects on their health due to side effects. If 
we were treating some other serious medical condition, then this small ‘bad-health’ effect 
would be balanced against a large ‘good-health’ effect in everyone else. However, when 
treating PCOS or other causes of excessive hair we are usually treating a symptom (often just 
excessive hair growth) which will not in itself have any bad effects on your long-term health.  

 You should also be aware that none of the drugs we use routinely actually have an official 
drug license to treat excessive hair problems (although they are used for this throughout the 
world). In every case the official license has been given to treat some other condition. 

 Because of this, I believe that it is important for every patient to understand the effects, and 
possible side effects, of the drugs used to treat PCOS, and to be happy in her own mind that 
the problem being treated (and the good effect usually obtained) is ‘worth’ the very small risk 
of side effects due to the drug.  

 
Finasteride 
Finasteride is a drug which blocks the production of a powerful male-like hormone in the skin 
itself. Like most anti-male-hormone drugs, it was developed for use in men with prostate 
problems - but has been used to treat excessive hair problems in women.  
 Studies comparing different treatments suggest that addition of finasteride to the ‘Pill’ causes 

further improvement in excessive hair - but show that overall the effect is much the same as 
Cyproterone and Spironolactone (with which we have greater experience). 

 We may suggest finasteride in patients who cannot tolerate cyproterone or spironolactone, or 
in whom these drugs have not been effective. 

 Since the drug would block the male hormones of a male baby it is essential that pregnancy is 
avoided (which is also why the drug pack information insert says that women should avoid it) 

 There is little long-term experience of finasteride or its side effects in women, but in men 
relatively few side effects have been described. Patients are sometimes allergic to the tablets, 
which may cause lip swelling and rash - if this occurs you should stop the treatment. 

 
Metformin 
Metformin is a drug which has now been used for over 10 years in the treatment of PCOS, but 
which has been used from very many years in the treatment of diabetes. It works by increasing 
the sensitivity of the body to insulin - women with PCOS are often ‘ insulin resistant’, and we now 
know that this resistance contributes to the hormonal imbalance which causes the symptoms of 
PCOS.  
 Although metformin has been available for many years our experience in PCOS is still 

relatively short term. Several studies have suggested that metformin improves the irregularity 
of the periods, increases the chance of ovulation (‘releasing an egg’) and therefore increases 
the chance of falling pregnant in PCOS – particularly when overweight. Metformin is less 
effective in helping the excessive hair growth, although it does appear to help in a significant 
proportion of cases. 
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 You may have heard the metformin helps weight loss. This certainly seems to be true for 
some people but it seems not for everyone and, although the effect can occasionally be 
dramatic, for most it is only a matter of a few pounds. 

 Metformin can cause stomach upsets (nausea, vomiting, diarrhoea) so that we recommend 
that the dose is slowly increased to the usual dose of 1 tablet (500mg) three times a day over 
a couple of weeks and taken with the main meals - if this is done then most people can take 
the tablet without problems. If you are unable to take ordinary metformin due to these side 
effects then we usually recommend trying the ‘slow-release’ form of the medication. 

 Metformin is not recommended in people with liver or kidney problems, and we will check this 
before starting the drug. Metformin is not usually recommended in pregnancy in diabetics 
(since insulin treatment is always recommended in such cases in the UK), but even in 
diabetes has been used without problems in some parts of the world. In PCOS there is still 
relatively little information, but no evidence of harm, in patients who become pregnant - 
however it is sensible to stop the drug as soon as pregnancy is confirmed. The only exception 
to this is if there have previously been multiple miscarriages – when we occasionally 
recommend continuing he drug. 

 Overall, in our experience, metformin seems to be a great help to some people, but doesn't 
help everyone. 

 We often suggest use of metformin in our clinic in patients who are overweight, especially with 
irregular periods and/or trying to fall pregnant. 

 
Clomiphene 
Clomiphene is used to stimulate the ovaries to produce eggs and is usually the next step if 
someone is having difficulty becoming pregnant. This is usually supervised by the Fertility clinic. 
The usually dose is 50mg-100mg from days 2 to 6 of the menstrual cycle. 
 Clomiphene rarely causes disturbances of vision (the drug should be stopped) 
 The risk of multiple pregnancy is slightly increased, but anything more than twins is very rare 
 If the ovaries are over-stimulated then they may become swollen and painful - contact your 

doctor if you get severe pain in the lower part of your abdomen. 
 The Committee on Safety of Medicines has warned that there might be an increased chance 

of ovarian cancer if the drug is used for a long time and have recommended no more than 6 
cycles of treatment (but this needs to be balanced against the fact that becoming pregnant 
considerably reduces your risk of ovarian cancer) 

 
Steroid Hormones 
Steroid hormones (Prednisolone or Dexamethasone) improve the hormone imbalance of PCOS. 
They do not seem to have very much effect on the hair problems, but can improve acne, make 
the periods more regular and help fertility. 
 Giving more steroid hormone than the body usually produces would cause a large number of 

side effects - and you may well read about these. However, these are only seen with doses 
much higher than those we would recommend for PCOS 

 We aim to give the same dose of steroid which your body normally makes, and give it in a 
special way to switch off your natural steroid hormones and ‘swap one for the other’. It is hard 
to get this dosage perfect, so steroids are rarely used as a long-term treatment, but may 
occasionally be helpful. 

 If we use these drugs, you should carry a steroid card and will need to increase the dose if 
you suffer from another stressful illness (e.g. diarrhoea or ‘flu’). Be sure that you have a copy 
of our ‘Steroid replacement’ information sheet if you are taking these tablets 

 
Dr Trevor Howlett, Leicester Royal Infirmary, 2009 
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Appendix 5.2 

Topic guide for the SUCCESS Study 

Version 3 

1. Introduction to interview: The researcher will reassure the participants taking part in 
the interview that: 
 

 The research team is interested in finding out about their views, experiences and 

understanding  of PCOS 

 There is no intention of ‘testing’ participants  

 Participants are free to say as much or as little as they wish in response to any line 

of questioning 

 The content of the interview will not be divulged to any healthcare professional 
involved in their care. 

 

2. Background information: In order to be able to describe the sample of patients who 

contribute to the study, the interviewer will invite the person being interviewed to provide 

information about: 

 
Age at time of interview 

 
Ethnicity 

 
       Can you tell at what age when you finished your full time education? 
 

When were you diagnosed with PCOS? 
 

3. Can you tell me about how you were diagnosed with this condition?   

 

 Probe; How did you feel/what did you think when you were given the diagnosis 
  

4. What did you experience which you think was associated with this condition?  

(Symptoms)  

 
Probe; Is any of them more important to you? 
 
If interviewee does not come up with anything;  
There are lots of symptoms associated with this diagnosis which some people experience. 
Don’t you mind if I read out a few of them? I should emphasize that this does not mean 
that you are going to have these symptoms (interviewer to go through the list)  
 

 Hirsutism  

 Menstrual irregularity/Infertility 

 Polycystic ovaries 
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 Weight gain 

 Acne    
 
 Probe; Is any of them more important to you? 
 

5. What treatment / advice have you been offered or you have done?  

     
   Prompt if any of the following not mentioned: 

 Medication 

 Lifestyle 
o Diet 
o Exercise 

 Any other things that you do to help manage this condition? 
 

Probe:   How successful do you think the treatments have been?  
 
6. Understanding, knowledge, beliefs and attitudes about the condition   

 What do you think caused the condition? (Why do you think you had this 
condition?) 
 

 Why do you think it started?     Probe: e.g. family history/wt gain 
 

 Are you aware of any long term effect of this condition?  
Prompt: for example 

o Diabetes/ Insulin resistance? 
 

7. Can you describe your experience of living with this condition? 

         
 Probe: Has your experience of living with this condition changed over time or not? 

        Probe: What effects has this condition had on your job, social interaction? 
        Probe; Have you felt it difficult (at anytime) to cope with this condition?    
        Probe: If yes, what kinds of things have made it difficult to cope / manage this 
condition? 
       

8. How do you feel about managing it?   

 

9. Do you think people’s cultural background (Ethnicity), makes any difference to 

how you cope  with PCOS or get support? 
                 

10. If you wanted to find more information to help you manage your condition, 

where would you go?  
Prompt: 

 Other people with the condition 

 Healthcare professional 

 Internet 

 Charity (Verity) 
 

11. How do other people in your life support you with this condition? 
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       Prompt:  
 

 Family 

 Friends 

 Colleagues 

 Wider networks  extended family, community, neighbourhood 
 
    Probe;  

 What support they have offered?  
 

 How do you find their interactions and feelings? 
                    

12. How did you find the support and care that was given to you by the 
doctor/nurse? 

 
       Probe: What kinds of things they did or said which helped you? 
       What kinds of issues in relation to the care and support given by them was not 
       
       helpful? 
  
13. I am going to read two sentences to you. Please tell me which one do you agree more?    
 

Overall I have control over my PCOS          

 
 

      Overall it is the PCOS which controls me 

 
14. A part of this research will involve us developing and delivering education sessions to help 

manage the condition and reduce their risk of complications. This will include providing 
knowledge to increase their understanding of the condition and what is it besides talking 
about how changes to diet and physical activity can help.  

 

Education intervention;  
 
Probe: Is this something that you would be interested in taking part in? (Explore why) 

       
     Besides diet and physical activity is there anything else you think should also be 
included?  

 
       How would you like the education to be delivered, at the moment, for other 
conditions        like diabetes, we invite people to group education sessions. Prompt: If not 
mentioned: 
 

 DVD 

 Internet forums-twitter, forum, face book 
 

     What do you think are some of things that may prevent people from attending 
these education sessions?  
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     What do you think are some of that might motivate people to attend education? 
 
If you were to attend; would you prefer a 3.5 hours session with a break or 2 sessions 
of 2 hours after work/ weekend / early morning?  
 

15. In our education programme we offer the participants to attend with a family member or 
friend if they wish to. What would you feel if you were in the session and someone else 
had come with a relative/friend who does not have PCOS?   Probe; What if this person 
was a male?  
  
 

16. Who else do you think needs to be educated and how? 
 
Prompt;    

 Could this be part of the sex education at school? 

 Do you think both sexes need to be educated about the condition? (boys and girls) 

 Just general posters at e.g. GP surgeries? 

 If that public education was available, would that reduce the embarrassment, 
shyness about the symptoms and signs?      

 
  

17. Thinking back to when you were first diagnosed what do you feel would have better 
prepared you for managing PCOS? 

 
18. Is there anything else that you may wish to discuss that we might not covered but feel is 

important? 
 

19. Would want to be invited to the trial running of the trial which we develop based on 
these interviews?   

 
 
Thanks. 
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SUCCESS Study Topic guide Process Evaluation Phase 2 V1 20/02/2011 

Appendix 5.3: 

 
 
 
 
 

PHASE 2 PROCESS EVALUATION TOPIC GUIDE 
 
 

Notes: The detailed version of the topic guide will be developed by the research 
team, as part of the study. The areas listed below indicate likely broad topics to be 
covered by the questionnaire; 

 
 

The focus is on gathering experiences of participants to the intervention. 
 
 
 

 Experience of attending the workshop/meeting/teaching sessions 

 Key messages taken away from the workshop  

 Most/Least helpful part  

 Help with understanding PCOS?  

 Message delivered  

 Impact; Change as a result of the education 

 Suggestions  
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Thank you for your time. 

Workshop evaluation V1 20/02/2011 

 

Appendix 5.4: 

Your thoughts on the workshop…………. 
 
 

Best bits 

 ………………………………………………………………………………………………………… 

 …………………………………………………………………………………………………………. 

 ………………………………………………………………………………………………………….. 

 
 

 
 

What do you think was the key message(s) of the workshop? 
 
 
 
 
 
 
 
 
 
 
 
 
IDEAS for improving 

 …………………………………………………………………………………………………………… 

 …………………………………………………………………………………………………………… 

 …………………………………………………………………………………………………………… 

 
 

 
What I didn’t enjoy 

 …………………………………………………………………………………………………………… 

 …………………………………………………………………………………………………………… 

 …………………………………………………………………………………………………………… 
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Thank you for your time. 

Workshop evaluation V1 20/02/2011 

 

 
 
 

The level of the workshop was...    
  

too easy    about right   too difficult   

The length of the workshop... 
 

too short   about right   too long         

What do think about the venue? 
 
 
 

 

What is the best time to hold a 
workshop? 
 
 
 

 

 
 
 
 
 
Other comments and any other topics you’d like to know more about 
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Thank you for your time. 

Workshop evaluation V1 20/02/2011 

 

 

Your thoughts on “more walking/exercise”  ………. 

 
 

 When do you think it will be easiest to do more walking/exercise? 

 ………………………………………………………………………………………………………… 

 …………………………………………………………………………………………………………. 

 ………………………………………………………………………………………………………….. 

 
 

 
 
IDEAS for helping others in the future to walk more/exercise 

 …………………………………………………………………………………………………………… 

 …………………………………………………………………………………………………………… 

 …………………………………………………………………………………………………………… 

 
 

 
When do you think it will be more difficult to do some walking activity (exercise)? 

 …………………………………………………………………………………………………………… 

 …………………………………………………………………………………………………………… 

 …………………………………………………………………………………………………………… 

 
 
 
Other comments on being asked to walk more/exercise 
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Appendix 5.5: 

 
                                      
 
 StructUred eduCation programme  
to improve Cardiovascular risk in  
womEn with polycyStic ovary Syndrome;  
SUCCESS study 

PHASE 3  
SUCCESS Study Randomised Controlled Trial: 

 PARTICIPANT INFORMATION SHEET 
 

Professor Melanie Davies Professor of Diabetes Medicine, University of Leicester and 
University Hospitals of Leicester NHS Trust 
Professor Kamlesh Khunti Professor of Primary Care Diabetes and Vascular Medcine, 
University of Leicester 
Dr Hamidreza Mani Clinical Research fellow, University Hospitals of Leicester 
 

Invitation to participate: 
 

You are being asked to take part in a research study. Before you decide, it is important for 
you to understand why the research is being done and what it involves. This information 
sheet is designed to help you decide whether you would like to participate in this study. 
Please take time to read the following information carefully and discuss it with friends, 
relatives and your GP if you wish. Please ask us if there is anything that is not clear or if you 
would like more information. Take time to decide whether or not you wish to take part.  
 
What is the purpose of the study? 
 
As you may already know, PCOS is the most common hormonal disorder which affects up to 
1 in 5 women in the population. Studies have shown that half of these women have some 
problems in controlling (metabolism) of their blood sugar and therefore are at increasing risk 
of developing Diabetes. This problem gets worse if the patient is overweight as well. 
Studies have shown that if women with PCOS make change to their liftesyle (diet and 
activity), they may reduce their risk of getting diabetes and heart diesase in the future.  
We have developed an educational programme that can be run in groups (Structured 
education) to support women with PCOS make the lifestyle changes needed to improve their 
PCOS and prevent health problems in future. 
We are keen to find out whether this programme works and is it effective in improving the 
glucose metabolism in PCOS. This study is designed to test this programme and answer our 
question. 
 
Why have I been chosen? Can anyone take part? 
 
You have been invited to take part in the study because you have a diagnosis of Polycystic 
Ovary Syndrome (PCOS), you are aged between 18-50 years old and you have a recorded 
body mass index (BMI) of  
 

                 Body Mass Index ≥ 23 kg/m2 for Black and Minor Ethnicities 
                 
                 Body Mass Index ≥ 25 kg/m2 for White Europeans 
 

283



SUCCESS STUDY,   PHASE 3 Participant Information Sheet          VERSION 2    24/05/2011 2 

In order to take part we also need you to have a good grasp of spoken English because this 
study is designed around an educational programme which will be delivered in English. In 
addition, if you are taking steroid medication for any long-term medical complication you may 
not be eligible to take part.   
It is also required that you have not been started on any new medication for treatment of 
your PCOS in the past 6 months. 
 
Do I have to take part? 
 
It is up to you to decide; participation is voluntary. We will describe the study and go through 
the information sheet. We will then ask you to sign a consent form to show that you have 
agreed to take part. You will be given a copy of the signed consent form. You are free to 
withdraw at any time without giving a reason. The treatment and standard of care you 
receive from the NHS will not be affected if you decide not to take part or to withdraw. 
 
What will happen to me if I take part? 
 

This study will last for 1 year and we will meet up with you at the start of the study, after 3 
and 6 month and then at the end of the study at 12 months. At the first visit you will be 
invited to visit the diabetes research team at a local venue and this visit will take around 3 
hours. You will have the chance to meet the friendly members of our team, and to ask any 
questions you might have before signing our consent form. You will be asked to fast for this 
visit (water only from midnight the night before). When we meet you, we will record 
information about your medical history, any tablets you take and any family history of any 
medical conditions. We will check your blood pressure, weight, height and waist 
measurement. Blood tests will be taken.  You will then be given Lucozade to drink and your 
blood tests will be repeated after 2 hours. These blood tests help us assess your risk of 
diabetes.  
 
During the 2 hour wait between blood tests, you will be asked to complete some 
questionnaires about your activity and diet, and also on your past medical history. We will 
also use this time to introduce the activity monitor, known as the ‘Actigraph’. This small 
device is worn on your waist and records your movement during waking hours. We will 
demonstrate how to use the device and provide written instructions. After this study visit we 
would like you to wear the device for 10 days during waking hours. We do this to assess how 
active you are and how much time you spend sitting. Once you have worn the device for 10 
days, it is returned to us in the post so we can download information about how active you 
have been. Once your 2 hour blood test has been taken you are free to leave. We will give 
you tea and biscuit but we will not serve any food after the test, however you can bring your 
own light snack and food for after the test. We will send a copy of your blood results to your 
GP. 
 
What happens next? 
 
Taking part in the study involves being randomly entered into one of two study groups. The 
groups will be randomly selected by computer (a bit like tossing a coin), so you cannot 
choose which group you are in. You will not know which group you are in before consenting 
to take part in the study. Randomisation will happen after we have received the “Actigraph” 
monitor in the post but before we look at your data.   
 
Group 1 is what we call the ‘control’ group. If you are in this group, you will receive some 
useful leaflets informing you about PCOS and about how exercise can be used to help in 
treatment of this condition. At the end of the study period (one year) we will offer you the 
chance of attending the same 3.5 hour educational programme that is being given to Group 
2 (see below). 
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Group 2 is the education group. If you are randomly assigned to be in the education 
group, we will invite you to the 3.5 hour SUCCESS education session. At this visit you, along 
with 4 to 9 other individuals like you, will be seen by two educators who will deliver an 
interactive seminar focusing on what it means to have PCOS, what are the effects of diet 
and exercise on it and how can we take control of our life with PCOS. During this visit we will 
discuss your blood results, blood pressure and weight with you and discuss ways of 
improving your results, one of which is increasing your physical activity. During the next year 
you will have the opportunity to be in regular contact with a healthcare professional with a 
wide range of resources to help you.  
 
At the end of the course you will be given a pedometer to help you monitor your walking 
activity. This will let you set goals to help you increase your physical activity. It is our hope 
that this increase in physical activity will improve all aspects of PCOS and your general well 
being.  
 
Regardless of which group you are in at 3, 6 and 12 months, we will ask you to visit us for 
a further fasting and 2 hour glucose blood test. This will help us keep an eye on your 
diabetes risk and your general well-being. During these visits we will also take a blood 
sample to measure your cholesterol levels and some key hormones that we measured 
before. We will also measure your:  
 

 Height 
 Weight 
 Hip and Waist Measurements 
 Blood Pressure 
 

We will ask you to complete a questionnaire at each visit, just as you did when you joined 
the study and we will ask you to wear the same small ‘Actigraph’ physical activity monitor for 
ten days after each visit.  
 
Optional additional assessments 
 
We would also like to collect some further important measurements from you. However 
these measurements are optional – it is for you to decide whether or not you would like to 
have them done.  
 
We would like to give you the option of attending Glenfield Hospital (Leicester) to have the 
muscle and fat content of your body assessed by a dual energy X-ray absorptiometry 
(DEXA) scan and an abdominal magnetic resonance imaging (MRI) scan. These scans will 
give you and us a detailed picture of the amount of muscle and fat you have in your body. In 
particular these scans will be able to measure how much fat you have stored around your 
vital organs, such as your liver and kidneys. This type of fat is particularly harmful and is 
strongly linked to your future risk of both type 2 diabetes and heart problems. DEXA and MRI 
scans are routine clinical tests but carry a small risk. DEXA involves exposure to radiation. 
The level of radiation exposure is exceedingly small (20μSv per scan) in comparison to the 
natural background radiation we are all exposed to (approximately 3000 μSv per year). The 
same level of radiation exposure would be received during a 2 hour intercontinental flight 
from radiation arising in outer space. MRI scans can be of concern for individuals who are 
highly claustrophobic (uncomfortable in confined spaces) and may be unsuitable if you have 
certain medical conditions. Both scans require you to lie still for up to 30 minutes. It is 
important to stress that these scans are optional and will not affect your participation in the 
study. If you have these scans performed at the start of the study, we would like to invite you 
have them repeated at 12 months, the end of the study. This will help us to evaluate the 
effect of the study on body fat. 
 
What do I have to do if I want to take part in this study? 
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If you decide to take part in the study you will be asked to sign a consent form when you 
come for your first visit. You will be given a copy of the patient information sheet and a copy 
of the signed consent form to keep for your own records. 
   
What are the possible benefits of taking part? 
 

By taking part in the study you and your GP will find out information about your diabetes risk, 
your cholesterol, your hormones, and your kidney and liver function from the blood tests. At 
the end of the study you will also be provided with information about how much activity was 
recorded at the four points over the year on the ‘Actigraph’ activity monitor. You are unlikely 
to directly benefit from participating in the study. The results of this study will be used to 
improve future assessment and care for patients like you who have polycystic ovary 
syndrome. The results of this study will also help inform future guidance on the activity levels 
required for health.   
 
What if I change my mind after taking part in the study and wish to withdraw my 
consent? 
 

As explained before, your taking part in the study is your choice and you are free to withdraw 
from study without giving any explanation, and your care will not be affected in any way.  
Your name will be removed from the study. Data collected from you in the study up to that 
point can also be removed on your request. You can also ask for you blood samples to be 
removed from storage and destroyed.  
 
Will my taking part in this study be kept confidential? 
 

All information that is collected about you during the course of the research will be kept 
strictly confidential. Data will be stored either in locked filing cabinets’ or in password 
protected databases which are only accessible by members of the research team. Any 
information about you which is disseminated will have your name and address removed so 
that you cannot be recognised from it. Information collected will not be used for any other 
purpose than that explained here. Your GP will be informed that you are taking part in this 
study. 
 
What are the side effects of any treatment received when taking part? 
 
You will not be given any medication as part of this study. However you may suffer slight 
discomfort while the blood samples are being taken from your arm and some people do 
experience bruising after blood samples have been taken.   
 
What are the risks of taking part? 
 

Taking part involves minimal risk for you, just the inconvenience of taking the time to 
participate in the study. The aim of this study is to develop an understanding of the impact of 
an educational programme and increase in physical activity on PCOS. This will allow us to 
develop a fuller understanding of the role of lifestyle change in this condition.  
This study itself may not be of direct benefit to you but it will contribute to the ongoing work 
aimed at the improvement in care for PCOS.  
The tests in the study are not designed for clinical diagnosis, but in the unlikely event that we 
may find an abnormality (eg diabetes) this will be discussed directly with you. With your 
permission, we will pass this information to your GP and any relevant specialist(s) with the 
aim of organising prompt and appropriate investigation and treatment.  
 
Will my taking part in this study be kept confidential? 
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Absolutely! All information that is collected about you during the course of the research will 
be kept strictly confidential in secure locations within Leicester Royal Infirmary.  
 
Will my GP be informed of my results? 
 
Yes, your family doctor will be informed of all the results of the tests taken as part of this 
study. When the study stops your GP will become the main point of contact for any ongoing 
concern. After the end of the study your care in regard to your diagnosis of PCOS will 
continue as it has always been.  We will ask for your consent to contact your GP. 
 
Will I get study and travelling expenses? 
 
Parking charges and travelling expenses up to £25 per visit can be reimbursed.  
 
What will happen to the results of the research study? 
 
The results of the study may be published in a professional journal, but you will not be 
identified by name in any publications. You will be informed about the results of the study 
when it has finished. 
 
Who is organising and funding the research? 
 
This study is being organised and co-ordinated by the University Hospitals Leicester and 
Diabetes Research Group in University of Leicester. The funding is Diabetes Research 
Group and British Endocrine Society.  
. 
What if something goes wrong? 
 
It is very unlikely that you will come to any harm during this study. However, if you do come 
to harm through your direct participation this research project, there are no special 
compensation arrangements. If you are harmed due to someone’s negligence, then you may 
have grounds for legal action but you may have to pay for it. Regardless of this, if you wish 
to complain, or have any concerns about any aspect of the way you have been approached 
or treated during the course of this study, the patient information and liaison service (PILS) 
are available to provide independent help, advice and support. They can be contacted at: 
 
Patient Information and Liaison Service 
Gwendolen House 
Gwendolen Road 
Leicester LE5 4QF 
 
08081 788337 (free phone number) 
 
Your legal rights to claim compensation for injury where you can prove negligence are not 
affected. 
Who has reviewed the study? 
 

This study was reviewed by the “Leicestershire, Northamptonshire & Rutland Research 
Ethics Committee”. 
 
Contact for Further Information 
 

Thank you for taking the time to read this information sheet. The doctors involved in this 
study will be pleased to discuss any questions or concerns that you may have. If you have 
any further questions about this research please contact Dr Mani on 0116 2047981 or email 
him at Hamidreza.mani@uhl-tr.nhs.uk 
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Appendix 5.6:  
 

 

 
 

INSTRUCTION SHEET: ACTIVITY MONITOR 
 

 Wear the activity monitor everyday for the next 10 days 
 
 Put the activity monitor on every morning when you get up and take it off when 

you go to bed.  
 

 Wear the monitor on your waistband above the right hip.   
 

 If using the belt attachment please remember to keep the belt a ‘snug’ fit  
 

 Do not get the activity monitor wet so please take it off if you are bathing or 
showering or doing watersports activities (eg swimming).  It is, however, alright 
to wear the activity monitor if it is raining. 
 

 Please record the time you put the accelerometer on and off and the time you 
got up and went to bed on the record sheet provided.  If you take the monitor 
off during the day please also note the time and reason it was off. 

 
 Make sure the activity monitor is the right way up. The black button should be 

at the top. 
 
 You do not need to do anything with the activity monitor - just wear it 

 
 Please return the activity monitor as discussed with the research team. 

 
 If you have any questions or difficulties with the monitor please contact Dr 

Hamid Mani on 01162047981 or hamidreza.mani@uhl-tr.nhs.uk  
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RECORD SHEET ACTIVITY MONITOR 

 
 
NAME:            
 
Over the next 10 days please use this sheet to record:  

a) the time you woke up at 
b) the time you actually got up out of bed 
c) the time you first put the activity monitor on in the morning 
d) the time you last took the accelerometer off in the evening 
e) any other times during the day when you took the monitor off and the reason why you took the monitor 

off during the day 
f) the time you went to bed at (fill this in the following morning) 
g) the time you actually fell asleep at (fill this in the following morning) 

 
 

Day 
Date 

 

Woke 
up at 
(a) 

Got up 
at  
(b) 

Monitor on 
(morning) 

(c) 

Monitor off 
(evening) 

(d) 

Other times  
 when I took the monitor off and 

why (e) 

Bedtime 
(f) 

Went to 
sleep at 

(g) 

 Mon  

17th Dec 

0700 0720 0740 
 

2210 
 

1500-1600 (swimming) 
 

2230 
 

2300 

 
Please bring this completed record sheet to your next project visit – Thanks. 
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Day & 
Date 

 

Woke 
up at 

Got up 
at 

Monitor on 
(morning) 

Monitor off 
(evening) 

Other times  
 when I took the monitor 

off and why 

Bedtime Went to sleep 
at 
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Appendix 5.7 

 

SCORING OF EXCESS HAIR 

Gynae-Endocrine Clinic 

Department of Diabetes & Endocrinology 

Leicester Royal Infirmary                                                            Date:       /        / 200 
 

For each area of your face and body, please tick the box which best describes you 
Use the picture to help you decide if you are uncertain 

A  Upper Lip B  Chin: 

0  No hair 0  No hair 

1  Few scattered hairs 1  Few scattered hairs 

2  Several hairs at the outer margins of the lip 2  Several hairs with small thicker patches 

3  Full cover with sparse, thin or light hair 3  Full cover with sparse, thin or light hair 

4  Full cover with thick, dark coarse hair 4  Full cover with thick, dark coarse hair  

or “5 o’clock shadow” 

C  Sideburns: D  Chest: 

0  No hair 0  No hair 

1  Few scattered hairs 1  Few hairs around the nipples only 

2  Several hairs with small thicker patches 2  Many hairs around nipples  

and in middle of chest 

3  Full cover with sparse, thin or light hair 3  Sparse, thin or light hair all over chest 

4  Full cover with thick, dark coarse hair 4  Thick, dark coarse hair all over chest 

E  Upper abdomen:    (Upper stomach) F  Lower abdomen:    (Lower stomach) 

0  No hair 0  No hair 

1  Few hairs in midline 1  Few hairs in midline 

2  Many hairs in midline only 2  Many hairs in midline only 

3  Sparse, thin or light hair all over upper 

abdomen 
3  Thick dark hair in midline, extending from 

pubic hair with or without sparse, thin or light 

hairs elsewhere 

4  Thick, dark coarse hair all over upper 

abdomen 
4  Thick, dark coarse hair all over lower 

abdomen 

G  Upper Back: H  Lower Back: 

0  No hair 0  No hair 

1  Few scattered hairs 1  Small tuft of hair at bottom of back  

2  Several hairs with small thicker patches 2  Large tuft of hair at bottom of back  

3  Full cover with sparse, thin or light hair 3  Full cover with sparse, thin or light hair 

4  Full cover with thick, dark coarse hair 4  Full cover with thick, dark coarse hair 

I  Upper Arms: J  Legs: 

0  No hair 0  No hair 

1  Few scattered hairs 1  Few hairs on insides of legs, extending from 

pubic hair 

2  Several hairs with small thicker patches 2  Thick hairs on insides of legs, extending from 

pubic hair 

3  Full cover with sparse, thin or light hair 3  Full cover with sparse, thin or light hair 

4  Full cover with thick, dark coarse hair 4  Full cover with thick, dark coarse hair 
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REMOVAL OF HAIR FROM FACE AND BODY   Please tick the appropriate boxes 

 

How often do you remove the hair from each area?   What do you use to remove the hair? 

 

  Face Body Legs  Face Body Legs 

0 Never    1. Bleaching    

1 Every few weeks    2. Pluck/Clip/Cut/Thread    

2 Every week    3. Removing cream    

3 Several times a week    4. Wax / Sugar    

4 Every day    5. Electrolysis    

     6. Shave    

 

 

 

Please draw a line across each of the lines below to show how bad you feel that  

your hair problem is at the moment.. 
 
 

The whole hair problem Best  Worst 

overall Possible  Possible 

    

    

    

The hair on my FACE Best  Worst 

 Possible  Possible 

    

    

    

The hair on my BODY Best  Worst 

 Possible  Possible 

    

    

    

The hair on ARMS/LEGS Best  Worst 

 Possible  Possible 
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Review article published in Diabetes Management
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The following published article has been removed from the electronic version of this thesis 
(pp. 294-307) due to copyright restrictions: 

 

Mani H, Khunti K, Levy MJ, Davies MJ. Diabetes advice for women with polycystic ovary 
syndrome: Prevention, Prevention, Prevention. Diabetes Management, 2013, 3 (6), 467-480. 
http://dx.doi.org/10.2217/DMT.13.54 

 

The unabridged version can be consulted at the University of Leicester Library. 

http://dx.doi.org/10.2217/DMT.13.54


Appendix 6.2

Cardiovascular outcome paper in Clinical Endocrinology
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The following published article has been removed from the electronic version of this thesis 
(pp. 309-317) due to copyright restrictions: 

 

Mani H, Levy MJ, Davies MJ, Morris DH, Gray LJ, Bankart J, et al. Diabetes and 
cardiovascular events in women with polycystic ovary syndrome: a 20-year retrospective 
cohort study. Clinical Endocrinology, 2013, 78 (6), 926-934. 
http://dx.doi.org/10.1111/cen.12068 

  

The unabridged version can be consulted at the University of Leicester Library. 

http://dx.doi.org/10.1111/cen.12068
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