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ABSTRACT

Polycystic Ovary Syndrome (PCOS) is an endocrine disorder of uncertain aetiology that affects women
of reproductive age, characterized by features of anovulation, irregular menstrual cycle, hirsutism and
acne. Although it is the commonest cause for infertility, most women remain unaware until diagnosed.
This was a cross-sectional study using quantitative research approach to collect information from pre-
clinical female students in Faculty of Health and Medicine (FMHS), UNIMAS regarding contributing
factors such as Body Mass Index (BMI), menstrual cycle, lifestyle patterns and knowledge on PCOS. A
total of 201 respondents participated in which 122 of them medical students and 79 were nursing
students. One of the main findings of this study was that most of the students were found to be classified
under ideal BMI, 12.4% were overweight and 14.9% were underweight. Statistical analysis indicated
that there was no difference in the nutritional status of the medical and nursing students. The students
were found to be significantly associated with pre-menstrual symptoms (PMS) and their menstrual cycle
patterns were found to be significantly irregular due to stress (p<0.05). Majority of the medical and
nursing students enjoyed going to the gym during their leisure time (p<0.05). Moreover, both medical
and nursing students practiced sedentary activities during leisure time as their mean scores fell below
1.50. The medical students were significantly (p=0.002) more knowledgeable (Mean=0.38; SD=0.20)
compared to nursing students (Mean=0.28; SD=0.21). Nevertheless, both groups were considered
having poor knowledge on PCOS as their mean score fell below 0.5.

Keywords: PCOS, menstrual cycle, obesity, lifestyle, knowledge

INTRODUCTION

Polycystic ovary syndrome (PCOS) is a health problem that can affect a woman's menstrual cycle,
fertility and hormonal balance. Its pathophysiology, most likely a combination of genetic disposition
and environmental factors and the cause of this problem is not well understood (Legro & Strauss, 2002).
PCOS is the commonest health problem associated with endocrine disturbance in women during their
reproductive years and it is also the commonest cause of an ovulatory infertility and hirsutism
worldwide (Balen, 1999).

The pathogenesis of PCOS is poorly understood, but the primary defect may be involving
insulin resistance which leads to hyperinsulinemia. In the ovary, the important feature of this syndrome
is functional hyperandrogenism. Circulating concentrations of insulin and luteinising hormone (LH) are
generally raised. The theca cells which envelop the follicle and produce androgens for conversion in
the ovary to oestrogen are over-responsive to this stimulation. They increase in size and overproduce
androgens. The rise in LH levels is thought to be caused by the relatively high and unchanging
concentration of oestrogens that may alter the control of this hormone by the hypothalamic-pituitary
axis (HPA). This combination of raised levels of androgens, oestrogen, insulin and LH explains the
classic PCOS presentation of hirsutism, anovulation or dysfunctional bleeding, and dysfunction of
glucose metabolism (Norman et al., 2004).

Women with PCOS usually have missed or irregular periods (Schmid et al., 2004), hirsutism,
obesity, infertility, anovulation and acne, which can lead to mood disturbances that include the
symptoms of depression, marital and social maladjustment as well as impaired sexual functioning (Hahn
et al., 2005).

BMI describes relative weight for height. It is the best method of categorizing whether or not
one is underweight or overweight. It is not gender specific and is significantly correlated with the total
body fat content. BMI is calculated by dividing weight in kilograms by height in meters squared. The
link between PCOS and obesity is complicated. Signs and symptoms of PCOS begin for some females
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soon after they start having periods. It is clear that women affected by obesity have a greater risk for
PCOS and vice versa. Obesity is very common clinical feature in women affected by PCOS. In fact,
approximately 50% of PCOS women are overweight or obese and the history of the weight gain
frequently precedes the history of oligomenorrhea and hyperandrogenism. This suggested a pathogenic
role of obesity in the subsequent development of syndrome (Sheik, 2015).

Women affected with PCOS are associated with impaired glucose tolerance hyperinsulinemia
and thus they are at higher risk for developing type 2 diabetes mellitus (Bennal & Kerure, 2013). Study
conducted by Frank et al. (2001) had found that in the large cohort of middle-aged women, a
combination of several lifestyle factors, including maintaining a body-mass index of 25 or lower, eating
a diet high in cereal fibre, exercising regularly, abstaining from smoking, and consuming alcohol
moderately, was associated with an incidence of type 2 diabetes that was approximately 90 per cent
lower than that found among women without these factors. Nowadays, most medical students have little
knowledge on the contributing factors of PCOS. Moreover, most of them do not have any idea what
PCOS is and have never heard about it. These are worrying as they might be having PCOS without
realizing it. It is estimated that up to 20% of women (Hoda Abdel Azim Mohamed, 2016) may be
affected by PCOS, but not all of them display symptoms, seek medical assistance or are accurately
diagnosed. Menstrual disturbances are the commonest presenting complaint in the adolescent age group
and unhygienic practices during menstruation can lead to untoward consequences like pelvic
inflammatory diseases and even infertility (Lakkawar et al., 2014). In a study done by Sharma et al.
(2013), it was found that among 209 girls, irregular menses were reported by 43% of medical students
and 51 out of 75 were having PCOS. Medical students are at high risk for developing menstrual
irregularities due to stressful lifestyle, irregular food intake and exercise habits. Menstrual irregularity
over prolonged periods of time can cause anovulation, endometrial hyperplasia and infertility as well
as deterioration in the quality of life (E1-Gilany, 2005). Therefore, we focused on the health and lifestyle
of female students in Faculty of Medicine and Health Sciences.

METHODS

Research design

This was a cross-sectional study using a quantitative research approach to collect data from pre-clinical
female students from Faculty of Health and Medicine (FMHS), UNIMAS regarding their BMI,
menstrual cycle, lifestyle patterns and knowledge on PCOS. The students were divided into two groups
of students which were preclinical students from medical and nursing program.

Study setting

The target participants for this study were undergraduate students from FMHS, UNIMAS which consist
of year 1 and year 2 medical and nursing students. The research was conducted at the main campus of
UNIMAS and the respondents were given privilege to fill in the questionnaires at their own preferred
venue within the allocated time duration.

Study sample
The target participants for this study were year 1 and year 2 female medical and nursing students. The
number of year 1 and year 2 female medical students who participated were 62 and 60 respectively.

Meanwhile, the year 1 and year 2 female nursing students who participated were 40 and 39 respectively.
Convenient sampling was done and a total number of 201 participants were obtained.
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Research tool

A questionnaire with 4 main sections was developed which includes socio-demographic characteristics
of respondents, menstrual cycle pattern, lifestyle pattern and knowledge on PCOS. The first section
were for the participants to fill in on their personal details such as age, course of study (medicine or
nursing program), race, height, weight and their recent medical check-up.

Meanwhile, section B of the questionnaire was for information regarding their menstrual cycle
pattern. The respondents were required to tick ‘YES’, ‘NO’ or ‘UNSURE’ in the column provided next
to the questions.

Section C encompassed information related to their lifestyle pattern which further divides into
two parts specifically; activities during their leisure time and their daily consume. In the first part (part
A), the respondents were required to tick “YES’, ‘NO’ or ‘UNSURE’ in the column provided next to
the questions related to activities during leisure time. As for the second part (part B), the respondents
needed to select a few answer choices which best represent their eating habit.

In the last section, which is Section D, respondents were tested on their knowledge on PCOS
by selecting either ‘YES’, ‘NO’ or ‘UNSURE’ to the questions related to PCOS. The questions in this
section include PCOS manifestation, its causes, and its effects.

Before conducting the real survey, the questionnaire was pre-tested. Several changes were done
on the questionnaire following the pilot study in regards to the feedback given after the pre-test. The
entire questionnaire was written in English.

Data collection

Consent forms were given to the respondents prior to data collection. The respondents’ participation
was entirely voluntarily and they understood that they may withdraw from the study at any time. The
data obtained is confidential and shall not be shared to outside party. Respondents’ identities were kept
anonymous.

The targeted respondents were given the questionnaires and asked to complete the
questionnaires within appropriate time duration. The questionnaires were then collected immediately
after the respondents had finished answering. The duration of the whole data collection from the
participants took about two weeks to complete and a total of 201 respondents agreed to participate and
had successfully completed the questionnaires. There were no questionnaires lost during this study as
they were immediately collected.

Analysis

The data was checked for missing data prior to being analysed. The quantitative data that were obtained
from pre-clinical medical and nursing students were analysed using SPSS software version 22.
Descriptive analysis and cross tabulation was used for data tabulation. All data were first expressed in
frequency and percentages. However, menstrual cycle pattern, activities done during leisure time and
knowledge on PCOS were expressed in mean and standard deviation and tested for independent t-test.
The independent-t-test was used to determine the mean difference of these parameters between the two
groups. The alpha value was set at 0.05. Mean score for both medical and nursing students were
calculated to investigate the inclination towards normal or abnormal menstrual cycle, doing sedentary
or non-sedentary activities during leisure time and having good or poor knowledge on PCOS. Graphical
data presentation was used when necessary.
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RESULT

Body Mass Index (BMI)

There was no significant association between the body weight status with the grouping variables (p =
0.708). Most of the students were having normal BMI (18.5 until 24.9); 72.1% of medical students and
73.4% of nursing students. 16.4% medical students and 12.7% nursing students were underweight
(BMI<18.5). Only 11.5% medical students and 13.9% nursing students were overweight (BMI>25.0).

Body Mass Index (BMI)

72.1 73.4

Percentage (%)

Underweight m Medicine (n=122)ormal M Nursing (n=79)Overveight

Figure I: Bar chart shows Body Mass Index (BMI) of the respondents.

Menstrual cycle pattern

A Chi-square test was done to evaluate pre-menstrual syndrome and menstrual pattern, and their
association with the respondents. Majority of both medical and nursing students experienced
premenstrual mood swings at significantly 73% and 82.3% respectively (p<0.05).

Table 1:
Percentage distribution of pre-menstrual syndrome experienced by respondents.

No. Pre-menstrual syndrome Medical (n=122) Nursing (n=79) p-value
of Chi
Percentage (%) square
Yes No Unsure Yes No Unsure
1. Experience premenstrual 73.0 12.3 14.8 823 13.9 3.8 0.046

mood swings (frustration,
anger, irritability)

2. Experience food craving 70.5 238 5.7 78.5 11.4 10.1 0.063
before period

3. Experience breast tenderness 42.6 35.2 22.1 43.0 32.9 24.1 0.925
or swelling before period

4. Acne problem before 664 238 9.8 68.4 17.7 13.9 0.461

menstrual cycle starts
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Based on the data analysis, we found that stress significantly results in irregular menstrual cycle pattern
among both medical and nursing students (p<0.05).

Table 2
The menstrual cycle pattern among medical and nursing students.

No. Menstrual pattern Medical (n=122) Nursing (n=79) p-value
of Chi
Percentage (%) square
Yes No Unsure Yes No Unsure
1.  Menstrual cycle shorter than 26 28.7 49.2 22.1 39.2 39.2 21.5 0.262
days (-)
2. Menstrual cycle longer than 31 18.9 61.5 19.7 17.7 64.6 17.7 0.904
days (-)
3. Miss periods or have long breaks 39.3 54.9 5.7 38.0 55.7 6.3 0.972
between periods (-)
4.  Experience irregular bleeding or 344 58.2 7.4 20.3 70.9 8.9 0.096
have short breaks between periods
)
5. Stress makes menstrual cycle 52.5 21.3 26.2 32.9 31.6 35.4 0.024
length more irregular (-)
6.  Experience heavy bleeding after 3- 15.6 76.2 8.2 22.8 69.6 7.6 0.436
4 days (-)
7. Experience light bleeding for the 254 65.6 9.0 22.8 65.8 11.4 0.815
whole period time (-)
8. Experience strong pelvic cramping 54.1 35.2 10.7 43.0 494 7.6 0.135
with sharp pain or nausea during
period (-)
9.  Experience period pain that when 63.9 23.8 12.3 69.6 22.8 7.6 0.530
soothed by warmth and pressure
(eg. Hug hot water bottle), the pain
relieved (+)
10.  Experience headache during period  38.5 51.6 9.8 38 443 17.7 0.242
)
11.  Feeling uncomfortable during 85.2 10.7 4.1 86.1 10.1 3.8 0.986
period (-)
12.  Entire symptoms improve if not 28.7 254 459 22.8 26.6 50.6 0.643
under stress (+)
13.  Entire symptom improve if just 63.1 19.7 17.2 54.4 27.8 17.7 0.365
lying down (+)
14.  Feeling exhausted, pale and 36.9 49.2 13.9 32.9 50.6 16.5 0.803

fatigues after period (-)

An independent sample t-test was done to find the mean difference of score on menstrual pattern among
medical and nursing students. The mean score was higher among the nursing students (Mean=0.50;
SD=0.17) compared to medical students (Mean=0.49; SD=0.18). However, it was not statistically
significant (p>0.05).

Lifestyle Pattern

To assess the lifestyle pattern of female medical and nursing students, a total of 17 questions were asked
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regarding activities done during leisure time, 3 questions on lifestyle practices and 13 questions on diet
of respondents. Amongst the different kind of activities, both medical and nursing students prefer going
to the gym during their leisure time (p<0.05).

Table 3
Activities done during the leisure time of the respondents.

No. Activities done during Medical (n=122) Nursing (n=79) p-value of
leisure time Chi Square

Percentage (%)

A B C D A B C D
1 Going to gym (1) 16 08 295 680 00 00 139 86.1 0.029
2. Jogging (+) 25 131 754 90 00 51 85 114 0.125
3. Playing Sports (+) 08 164 73 98 13 89  69.6 203 0.115
4. Doing Physical 33 320 598 49 38 177 734 5. 0.166

Activity (+)
5. Dancing (+) 25 115 541 320 25 89 443 443 0.360
6.  Doing Yoga (+) 16 16 156 811 13 00 114 873 0.540
7. Walking (+) 197 317 418 08 266 241 456 3.8 0.108
8 Studying (-) 279 508 213 00 316 456 215 13 0.562
9. Sleeping (-) 328 533 131 08 443 392 152 13 0.269
10.  Watching Movie (-) 139 434 410 1.6 203 304 481 13 0.272
11.  Doing Housework (+) 197 434 361 08 203 443 342 13 0.984
12.  Socializing (-) 230 500 254 1.6 203 468 304 25 0.830
13.  Shopping (+) 156 336 208 00 152 291 544 13 0.578
14.  Social Networking (-) 262 492 238 08 203 494 291 13 0.719
15.  EatingFastFood (-) 82 221 697 00 1001 165 696 3.8 0.132
16.  Reading Book (-) 148 492 352 08 190 380 430 0.0 0.351
17.  Browsing the internet ~ 18.0 393 328 98 190 342 392 7.6 0.753
)

A=Every time, B=Most of the time, C=Sometimes, D=Never

It was found that all of the respondents never smoke. However, a small percentage of medical
(7.4%) and nursing (8.9%) students drank alcohol sometimes.

To investigate the dietary pattern of the respondents, 13 multiple response questions were
included in the questionnaire. 94.5% of the respondents consumed rice every day, 84.1% chicken,
83.6% fish, 39.8% vegetables and egg. Only 28.4% of the respondents consumed noodle, 14.4% fruits
and 5% cakes.
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Figure 5. Bar chart showing student’s food intake

Majority of students had meals twice a day (50.2%), while slightly less prefer to have thrice a
day (38.3%). Most students (93.5%) take just one plate for every meal, while only a few (6.5%) take

two plates per meal.

81.6% of the students chose to have the heaviest meal during their lunch time. Most students
take fruits (70.6%) sometimes as their dessert or confectionary (80.6%). Majority of the students take

soft drinks sometimes (84.1%).

Table 5
Eating pattern of the respondents

Variables N %
Meal per day

Once 17 8.5

Twice 101 50.2

Thrice 77 38.3

More than thrice 9 4.5
Plate per meal

One plate 188 93.5

Two plates 13 6.5
Heaviest mealtime consumed

During breakfast 26 12.9

During brunch (between breakfast and lunch) 16 8.0

During lunch 164 81.6

During teatime 2 1.0

During dinner 45 224
Read and use food labels

Every time 9 4.5

Most of the time 41 20.4

Sometimes 127 63.2

Never 25 12.4
Frequency of choosing food with less sugar

Every time 15 7.5

27



Most of the time 67 333

Sometimes 110 54.7
Never 9 4.5
Dietary Restriction
Salt 17 8.5
Fat 35 17.4
Fluid 1 0.5
None 158 78.6
Frequency consume dessert or confectionery
Every time 4 2.0
Most of the time 33 16.4
Sometimes 162 80.6
Never 2 1.0
Type of dessert or confectionery
Fruit 142 70.6
Candy 26 12.9
Cakes 51 254
Cookies 54 26.9
Ice-cream 58 28.9
Frequency of drinking soft drink
Most of the time 16 8.0
Sometimes 169 84.1
Never 17 8.5
Teaspoon of sugar in a cup of tea
Half teaspoon 47 234
Full one teaspoon 58 28.9
One and a half teaspoon 45 22.4
Full two teaspoon 26 12.9
None 17 8.5
Frequency of adding sugar in cooking
Every time 10 5.0
Most of the time 22 10.9
Sometimes 114 56.7
Never 55 274
Knowledge on PCOS

To assess the knowledge on PCOS of female medical and nursing students, a total of 18 questions were
asked. Out of 18 questions, 2 were negative statements. The respondents having correct answers were
scored as ‘1’ and incorrect or unsure answers as ‘0’. Independent t-test was done to calculate mean
difference of knowledge on PCOS between medical and nursing students. The mean score was higher
among the medical students (Mean=0.38; SD=0.20) compared to nursing students (Mean=0.28;
SD=0.21). The mean difference was statistically significant (p<0.05) since p-value was 0.002.

Table 6
Knowledge on PCOS between medical and nursing students.

No. Knowledge on PCOS Medical (n=122) Nursing (n=79) p-value of
Chi square
Percentage (%)
Yes No Unsure Yes No Unsure
1. Heard of PCOS (+) 48.4 41.0 10.7 24.1 64.6 11.4 0.002
2. Know what is PCOS (+) 25.4 51.6 23.0 8.9 68.4 22.8 0.010
3. PCOS is life threatening ~ 53.3 16.4 30.3 40.5 13.9 45.6 0.087
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(*)

4. PCOS is due to 25.4 13.1 61.5 29.1 15.2 55.7 0.718
pathogen infection (-)

5. PCOS is a tumour (-) 36.9 14.8 48.4 31.6 8.9 59.5 0.241

6. PCOS is due to 59.8 33 36.9 46.8 1.3 51.9 0.091
hormone imbalance (+)

7. PCOS is an inherited 28.7 13.9 57.4 16.5 24.1 59.5 0.056
disease (+)

8. PCOS cause difficulty 533 1.6 45.1 354 0.0 64.6 0.018
in conceiving (+)

9. Female can produce 68.0 5.7 26.2 45.6 7.6 46.8 0.006
testosterone (+)

10. PCOS affects female's 79.5 1.6 18.9 68.4 2.5 29.1 0.203
menstrual cycle (+)

11. Overweight female 37.7 33 59.0 27.8 6.3 65.8 0.255
(BMI>25.0) may have
PCOS (+)

12. Diabetes patient may 279 4.9 67.2 24.1 2.5 73.4 0.544
have PCOS (+)

13. PCOS can be prevented 33.6 2.5 63.9 34.2 3.8 62.0 0.852
by exercise regularly
(+)

14. PCOS can be prevented 65.6 0.0 34.4 494 1.3 49.4 0.042

by aware about what
one consumes (+)
15. PCOS can be treated by 8.2 13.9 77.9 13.9 17.7 68.4 0.281
consuming combination
of birth control pills that
regulate menses (+)

16. PCOS can be treated by 5.7 9.8 84.4 3.0 6.0 88.6 0.694
consuming metformin
()

17. PCOS can be treated by ~ 22.1 4.1 73.8 20.3 3.8 75.9 0.942

removing part of ovary
to regulate menses and
start normal ovulation
()
18. Ovarian wedge 303 7.4 62.3 26.6 6.3 67.1 0.786
resection can damage
ovary (+)

DISCUSSION

Most of the respondents had a normal BMI (72.1%) which was in a range of 18.5-24.9. This finding
corresponded with a study done by Yahia, Achkar, Abdallah and Rizk (2008) that showed majority of
the female students (76.8%) were having a normal weight. Predominantly worrying is the rising tide of
childhood obesity that has resulted in an increase in the prevalence and severity of symptoms of PCOS
in adolescent girls (Franks, 2008). Fortunately, in this study, there were only a few overweight students.

The students were found to be highly associated with pre-menstrual symptoms. This may lead
to lack of commitment in daily activities, lecture absenteeism and socially inactive. Stress was also
found to be responsible for the irregularities of the menstrual cycle pattern. Students of the medical
program are highly exposed to stressful situations throughout their study program, which is thought to
be the stimulus for the menstrual irregularities. A similar study on 107 female medical students of
Shyam Shah Medical College found that dysmenorrhea and pre-menstrual symptoms were common
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(73.83%) and they were found to skip classes, reduce social and other daily activities (Singh et al.,
2008). As for menstrual cycle pattern, mean score of less than 0.5 shows inclination to irregular
menstrual cycle and mean score of 0.5 and above indicates regular menstrual cycle. Based on the mean
score, it was found that the nursing students in this study had regular menstrual cycle while medical
students had irregular menstrual cycle. Nevertheless, it was insignificant. Having irregular menstrual
cycle was a concerning fact considering that there was relationship between irregular menstrual cycles
to development of insulin resistance and type 2 diabetes mellitus independent to attribution of being
overweight (Solomon, 2001). This later on, is believed to initiate the development of PCOS.

There was no huge difference between both groups in term of practicing healthy lifestyle
including physical activity, dietary, stress, alcohol and smoking. Medical and nursing students had the
same medical background so that the lifestyle pattern were practically equivalent. Through our findings,
regarding activities done during leisure time, the mean score was higher among the medical students
(Mean=1.15) compared to nursing students (Mean=1.10) however the cut-off point was 1.5 whereby
mean score of 1.5 and above means more non-sedentary activities were done. Both mean scores of
medical and nursing students showed both inclined towards sedentary activities as both had mean score
lower than 1.5. This could be the result of lack of time, packed-day schedule and extreme tiredness
among medical and nursing students which was supported by a study done by Gomez-Lopez, Gallegos
and Extremera (2010) in which they found that lack of time, stress and tiredness prompted by the work
or study overload could be the reason of low practices of physical activities. To relate lifestyle and
PCOS, Lamb et al. (2011) stated in their study that both metabolic and reproductive manifestations of
PCOS can be improved by lifestyle modifications. Their outcome showed that increased odds of
obesity, waist circumferences, impaired fasting glucose and mild depression were associated with
physical activity absentee which in a long run, could initiate PCOS.

Regarding the knowledge on PCOS, almost half of medical students (48.4%) have heard of
PCOS but majority of nursing students (64.6%) have never heard of PCOS before. According to Hoda
Abdel Azim Mohamed (2016), before utilization of educational sessions, most of the students (84.4%)
from Faculty of Nursing at Minia University had poor knowledge regarding PCOS. After the
educational sessions there was enhancement of knowledge score on PCOS. The findings of the present
study showed that vast majority of studied nurses had never attended any formal training program about
PCOS and the majority of them did not have any information regarding PCOS (Amasha & Heeba,
2014).

Urgent solutions to address the issue on lack of knowledge on PCOS among nursing students were
necessary as nurses played a pivotal role in educating and empowering women with PCOS (Amasha &
Heeba, 2014). Amasha and Heeba (2014) had concluded that implementation of an education program
was efficient in enhancing the level of knowledge of maternity nurses regarding PCOS. Therefore,
nurses need to have a broad knowledge on PCOS. As compared to nursing students, medical students
in UNIMAS had better understanding about PCOS but still found to be below the mean average
(Mean<0.50) which indicated they had poor knowledge on PCOS. Thus, various education program is
needed to enhance knowledge on PCOS in both medical and nursing students of UNIMAS to improve
the medical services in the future.

Future studies should include female students of other faculties, with wider age range. This will
give a holistic view of the menstrual cycle pattern and its relation to PCOS.

CONCLUSION

In general, it was discovered that 72.1% of respondents’ nutritional status were classified under ideal
BMLI. There were no significant differences between the medical and nursing students’ nutritional status.
As for the menstrual cycle pattern, majority of the students were found to be significantly associated
with pre-menstrual symptoms. Stress was found to be the trigger to menstrual irregularities among the
students. As for lifestyle pattern, both medical and nursing students were significantly found to enjoy
going to the gym more than others. Both groups were noted to have poor knowledge on PCOS; however,
the level of knowledge of the medical students is significantly higher compared to the nursing students.
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LIST OF ABBREVIATIONS

1. PCOS = Polycystic ovarian syndrome

2. FMHS = Faculty of Medicine and Health Science
3. UNIMAS = Universiti Malaysia Sarawak

4. BMI = Body Mass Index

5. HPA = Hypothalamic—Pituitary—Adrenal

6. LH= Luteinising Hormone
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