CERTIFICATE

This is to Certify that the thesis titled “Impact of Nutrition Interventions on
Symptoms of Polycystic Ovarian Syndrome (PCOS) among Women of
Reproductive Age (20-45 Years)” submitted to Avinashilingam Institute for Home
Science and Higher Education for Women , Coimbatore , in partial fulfilment of the
requirements for the Degree of Doctor of Philosophy in Food Science and Nutrition ,
is a record of original research work done by Jyothi § Krishnan during the period of her
study in the Department of Food Science and Nutrition, Avinashilingam Institute for Home
science and Higher Education for Women, Coimbatore, under my supervision and
guidance and the disseration has not formed the basis for the award of any
Degree/Diploma/Assoicateship /Fellowship or similar title to any candidate of any other
university and it represents an entirely independent work on the part of the candidate.

Signature of the Signature of the Supervisor
Head of the Department

Ul

Signature of the Dean



DECLARATION

| declare that the thesis entitled “Impact of Nutrition Interventions on
Symptoms of Polycystic Ovarian Syndrome (PCOS) among Women of
Reproductive Age (20-45 Years)” submitted by me for the Degree of Doctor of
Philosophy is the record work carried out by me during the period from 2017 to
2022 under the guidance of Dr A.Thirumani Devi, Professor and Former Head of
the Department of Food Science and Nutrition, Avinashilingam Institute for Home
Science and Higher Education for Women, Coimbatore and has not formed the
basis for the Award of any Degree, Diploma, Associateship ,Fellowship, Titles in
this University or any other University or other similar Institution of Higher learning

DX S 1L22 — Ao

22
Signature of the Supervisor Signature of the Candidate



Acknowledgement

First and Foremost, author pays honor to The God Almighty for his infinite grace,
benevolence, and immense blessings showered on her throughout the study which helped her to
overcome the hurdles, paving way for successful completion of the study.

The author owes her reverential gratitude and due respect to Dr T.S. Avinashilingam,
Founder President and first Chancellor of Sri Avinashilingam Educational Trust and Institutions.
The author pays her due respect to the First Vice Chancellor of the Institute Dr. Rajammal
P. Devadas, an international educationist and nutritionist worked for the development of Women
and children.

The author would like to thank, Managing Trustee Dr. T.S.K. Meenakshisundaram
former Chancellor for providing all the facilities and support required for completion of the study.
The author expresses her deep sense of gratitude and heartfelt thanks to
Prof. S. P. Thyagarajan, Chancellor, Avinashilingam Institute for Home Science and Higher
Education for Women, Coimbatore for permitting to utilize the infrastructure of the University for

carrying out her research work effectively.

She expresses her sincere thanks to Dr Premavathy Vijayan former Vice Chancellor,
and Dr.Bharathi Harishankar , Vice Chancellor, Avinashilingam Institute for Home Science
and Higher Education for Women, Coimbatore for providing constant guidance and support
during the study period .She also expresses her deep sense of indebtness to Dr. S. Kowsalya,
Registrar, Avinashilingam Institute for Home Science and Higher Education for Women,

Coimbatore for facilitating and providing constant support for the smooth conduct of the study.

She would like to gratefully acknowledge her heartfelt thanks to Dr. N Vasugi , Dean
School of Home Science, Avinashilingam Institute for Home Science and Higher Education for
Women, Coimbatore, for the constant concern and guidance rendered during the course of the

study.

This endeavour would not have been possible without my beloved Guide
Dr. A.Thirumani Devi, Professor, Department of Food Science and Nutrition, words cannot
express my indebtness and gratitude to my Advisor for her unlimited support, unconditional
guidance, and invaluable patience at each and every step for the submission of this research work.

I will forever be thankful to my mentor for her unwavering support over the study period .



The author also thanks Dr. P Lalitha, Director R&D i/c, Professor, Department of
Chemistry, Avinashilingam Institute for Home Science and Higher Education for Women,
Coimbatore, for her professional advice and insightful knowledge shared in the academic sessions
related to Research and Publication.

The author express her immense thanks to Dr. Sylvia Subhapriya, Professor and Head,
Department of Food Science and Nutrition, Avinashilingam Institute for Home Science and Higher
Education for Women, Coimbatore, and fruitful suggestions towards the completion of this study.

She also owes her sincere thanks to all the Faculty Members of the Department of
Food Science and Nutrition, Avinashilingam Institute for Home Science and Higher
Education for Women, Coimbatore for their supportive guidance

The author profoundly expressed gratitude to Rev Fr Sijo Panthappallil, Managing
Director and Dr George Chandy Matteethara, Director and CEO, who allowed me to complete
the study in Believers Church Medical College Hospital , Thiruvalla , Kerala .

Words are too little to express my love and towering gratitude towards Dr Alice David,
Head Research ,Believers church Medical College Hospital, Thiruvalla for her continuous support
and guidance in statistical analysis during all the stages of my study.

She owes Special word of thanks to Dr Anulekha Mary Jonh, Professor Department of
Endocrinology, for her generosity and encouragement and also expresses my special thanks and
deep sense of gratitude to Dr Kuruvilla Chacko, Professor, Department of OBG and Dr Patsy
Varghese, Professor and Head Department of OBG for their continuous support

The author thankfully acknowledge the support and encouragement received from the
beloved staff of Department of Clinical nutrition and Dietetics , Believers Church Medical College
Hospital , Thiruvalla .She would like to express her sincere thanks to her family members for
their prayers, unconditional support, love, care, encouragement and given to her throughout the
research period, who were the key for the successful completion of her research work. . It would
have been impossible to finish her studies without their unwavering support over the study period.

She thankfully acknowledges the encouragement of her batch mates for their constant,
unfailing support and continuous help rendered during various stages of the study.The
investigator extends heartfelt thanks to all the participants who were very co-operative and has
spent their valuable time for the effective completion of the study.



LIST OF TABLES

TABLE PAGE
NO TITLE NO
I Diagnostic criteria for PCOS 22
I(a) Table Literature review matrices 44-44b
I Selection of subjects for the study based on Rotterdam 2003 criteria 50
m Inclusion and Exclusion Criteria for selection of subjects 51
IV Grading of malnutrition based on BMI 53
Y, Ingredients used in the nutritional supplements 59-60
VI Quantity of ingredients used for the formulation of Nutritional 61
supplement
Vi Scores of the supplement in different variations 63
Vil Methods/Procedures adopted for Nutrient analysis 63-64
IX Demographic profile of the PCOS Subjects 77
X Socio Economic profile of the subjects 79
Xl Economic status of the selected subjects (N=284) 80
XIl Mean anthropometric measurements of the selected subjects 81
Xl Clinical Profile Related to PCOS of the selected women 82
XV Mean nutrient intake of the selected PCOS subjects 84-85
XV Mean Scores of the supplement in different variations 86
XVI Nutrient Content of the Nutrient dense health mix supplement 86
XVII Socio Demographic profile of the selected participants of the study 88
XVIlI Distribution of Intervention participants based on Demographic 90
profile
XIX Distribution of Participants based on Anthropometric , Biochemical 91
and Clinical profile
XX Mean Anthropometric measurements of the participants in the 96
Intervention study
XX (a)  Anthropometric measurements of the participants before 97
Intervention
XXI Effect of Nutrition intervention on Anthropometric measurements of 97-98
the participants in Experimental group |
XX Effect of Nutrition education on Anthropometric measurements of 98a

participants in Experimental group Il




TABLE PAGE
NO TITLE NO
XXIII Effect of Medication on Anthropometric measurements of PCOS 99
participants in the Control group

XXIV Comparison  of  Anthropometric  measurements  between 100
Experimental group | and Experimental group Il following
interventions

XXV Comparison  of  Anthropometric  measurements  following 101
interventions between Experimental group | and Control group

XXVI Comparison  of  Anthropometric  measurements  between 102
Experimental group Il and Control group following interventions

XXVII Impact of Nutrition interventions and Medication on Anthropometric 103

measurements of the participants

XXVl Comparison of efficacy of nutrition interventions in terms of 104

Anthropometric measurements

XXVllli(a) Comparison of Anthropometric parameters between the groups at 105a

baseline and following intervention

XXVIII(b) Impact of Nutrition interventions and Medication on Anthropometric 106

measurements of the participants

XXIX Initial Biochemical Profile of the Participants in the study groups. 106

XXX Effect of Nutrition Intervention on Biochemical profile of the 107
participants in Experimental group |

XXXI Effect of Nutrition Education on Biochemical profile of the 108
participants In the Experimental group | and Experimental group Il

XXXII Effect of Medication on Biochemical profile of the participants in the 109
Control group

XXXl  Comparison of biochemical Profile between the Participants of the 110
Experimental group | and Experimental group Il

XXXIV  Comparison of Biochemical Profile between the Participants of the 110
Experimental group | and Control group

XXXV  Comparison of Biochemical Profile between of the Participants of 111

the Experimental group 1l and Control group

XXXVI Impact of Dietary Supplementation, Nutrition Education and 112

Medication on biochemical profile of the participants in the study
groups

XXXVIlI  Statistical Comparison of biochemical Profile among the participants 113-114

in the study groups

XXXVIII  Effect of Nutrition intervention on Hirsutism and Acne levels of the 115

participants in the study groups




TABLE PAGE
NO TITLE NO
XXXIX  Comparison of Clinical profile between the study groups 116
XL Physical activity and Stress level of the participants before and after 117
the Nutrition Interventions
XLI Effect of nutrition interventions on clinical picture of the participants 119
in the study groups
XLII Comparison of PCOS symptoms among the participants of the study 119
groups by post hoc test
XLHI Odds Ratio (at 95%CI) Regularity of Association of Intervention with 121
Menstrual cycle
XLIV Mean nutrient intake of the participants of the study groups 122
XLV Mean nutrient intake of the PCOS Women at baseline compared to 123- 124
EAR
XLVI Mean Nutrient Intake of the participants in the Experimental group | 125
XLVII Mean Nutrient Intake of the participants in the Experimental group Il 127
XLVIII  Mean Nutrient Intake of the participants in the Control group 128
XLIX Comparison of Nutrient intake between the study groups after 129-130
Nutrition Intervention
L Consumption of Different food groups and Distribution of Individual 131
Dietary Diversity Score
LI Impact of Nutrition education on the knowledge of PCOS among the 132
selected participants
LIl Correlation between Symptoms of PCOS and Socio economic 167
status
L Association between type of PCOS and Socio economic status 168
(N=93)
LIV Association between demographic variables and symptoms of 168-169
PCOS
LV Correlation between biochemical and clinical profile of the 170
participants in the study groups
LVI Correlation between biochemical and clinical profile of the 171
participants in the Experimental 1l group
LviI Correlation between biochemical and clinical profile of participants 172

in the Medication (Control) group




LIST OF FIGURES

FI(|3\I%RE TITLE PQSE
1 Effect of vitamins, minerals, vitamin-like substances and other 5
supplements on the pathophysiology of PCOS
2 Phases of menstrual cycle 16
3 Level of hormones in different phases of menstrual cycle 19
4 Comparison of Regular Menstrual Cycle Vs PCOS Cycle 20
5 Normal Ovary and Polycystic Ovary 26
6 Pathophysiology of PCOS 28
7 Hospital area map 49
8 Ingredients of the nutritional supplement 61
9 Classification of PCOS subjects(Rotterdam criteria(2003) 76
10 Agewise distribution of the selected PCOS subjects (N=284) 78
11 BMI classification of PCOS subjects 81
12 Family history of co morbid conditions of the selected subjects 83
13 Blood Pressure levels of PCOS subjects 84
14 Economic Status classification of the Participants( N=93) 89
15 Distribution of participants on the basis of level of Hirsutism 92
16 Distribution of participants on the basis of Severity of acne 93
17 Distribution of participants on the basis of Ovarian cyst 93
18 Distribution of participants on the basis of stress level 94
19 Distribution of participants based on the regularity of Menstrual 95
cycle
20 Mean scores of Hirsutism between the participants of the study 116
groups
21 Stress level among the participants before and after nutrition 118

interventions




FIGURE PAGE
NO TITLE NO
22 Mean scores of Physical activity among Participants before and 120
after nutrition interventions

23 Regularity of Menstrual cycle of the participants before and after 121
nutrition interventions

24 Comparison of mean knowledge scores of the participants in the 132
study groups

25 Comparison of mean weight of the participants in the study groups 133-134

26 Comparison of mean BMI of the participants in the study groups 134-135

27 Comparison of mean TSF of the participants in the study groups 136

28 Comparison of mean Waist Circumference of the participants in the 137-138
study groups

29 Comparison of mean Hip Circumference of the participants in the 138-139
study groups

30 Comparison of mean body fat of the participants in the study groups 140

31 Comparison of mean visceral fat of the participants in the study 141
groups

32 Comparison of mean Haemoglobin of the participants in the study 142-143
groups

33 Comparison of mean Random Blood Glucose of the participants in 144
the study groups

34 Comparison of mean Cholesterol level of the participants in the 145-146
study groups

35 Comparison of mean Triglyceride level of the participants in the 146-147
study groups

36 Comparison of mean HDL level of the participants in the study 148
groups

37 Comparison of mean LDL level of the participants in the study 149-150
groups

38 Comparison of mean Cholesterol to HDL ratio of the participants in 151

the study groups




FIGURE PAGE
NO TITLE NO
39 Comparison of mean testosterone level of the participants in the 152-153
study groups

40 Comparison of mean Hirsutism score of the participants in the study 154
groups

41 Comparison of mean Acne score of the participants in the study 155-156
groups

42 Proportion with high Waist Hip Ratio by type of Intervention over 157
time

43 Proportion with Irregular Menstrual cycles by type of Intervention 159-160
over the study time

44 Proportion with high Testosterone by type of Interventions over the 161
study time

45 Proportion with high Hirsutism Score by type of Interventions over 162-163
the study time

46 Proportion with high Acne Score by type of Intervention over time 164-165

a7 Proportion with high BMI by type of Intervention over time 166




LIST OF PLATES

PINAJE TITLE PQSE
1 Recording of Anthropometric measurements 57
2 Collecting blood sample 58
3 Conducting Clinical Examination 58
4 Documentation of Dietary Intake 58
5 Diet Cal dietary software to calculate nutrients 58
6 Packed Nutritional supplement for distribution 65
7 Nutrition education Programme 66
8 Progressive muscle relaxation techniques 67
9 Nutrition Education leaflet 67
10 Explaining the nutritional significance and health benefits of the 71

supplement




