
INTRODUCTION

Choices on food and lifestyles has influenced the health status of human beings. Lifestyle
factors such as physical activity and nutrition has a key role in maintaining health. The
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ABSTRACT
The objective of the study was to assess the dietary, clinical and biochemical parameters of
PCOS women from selected areas of Kerala. A cross sectional study was undertaken among
selected forty PCOS women and forty non PCOS women attending Gynecology departments of
selected hospitals in Kerala. Their inclusion criteria was based on the Rotterdam ESHRE/ASRM
criteria for PCOS women and women without PCOS were selected as control group. Twenty four
hour dietary recall method was used to ascertain their dietary adequacy. Clinical assessment
and biochemical parameters were assessed among both groups using standard methods.  Forty
five per cent of PCOS women were in the age group of 26-30 years. The dietary recall method
revealed that significantly increased amounts of carbohydrates, proteins and fats (p=<0.01)
were consumed by PCOS respondents than controls. Mean body weight was comparatively
higher among PCOS women. The systolic blood pressure levels of PCOS women revealed that
42.5 per cent of PCOS women were in pre hypertensive stage whereas diastolic pressure levels
was comparatively normal among PCOS women. Skin disorders like hirsutism, discoloration of
skin and acne were significantly higher (p=<0.01) in PCOS women than non PCOS women.
Irregularity of menstruation was observed in 85 per cent of PCOs women. When the biochemical
parameters were analysed, it was found that VLDL and triglycerides levels in lipid profile were
significantly increased (p=<0.01) and HDL was lower in PCOS women than controls. The mean
hormonal levels such as luteinizing hormone and serum androgen levels significantly differed
in PCOS women than in controls (p=<0.01).From the above results it can be concluded that the
nutrient intake, clinical assessment and biochemical parameters has essential influence on the
PCOS condition.  Diagnosis of PCOS at an earlier stage and proper interventions in diet and
lifestyle could prevent the patients from complications like infertility.
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reproductive health status of women influences the health of the upcoming generations.  The
hormones that control fertility are influenced by multitude of factors. Women experience
unique health issues and conditions, especially in pregnancy and menopause stages like
uterine fibroids and pelvic floor disorders.

Polycystic ovary syndrome (PCOS) is one such condition affecting the functioning of
ovaries in women. This disease is commonly present in approximately 5-10 per cent of
women in the reproductive age and it is considered the most frequent endocrine abnormality
in females. The global prevalence of PCOS is estimated to be ranging from 2.2 per cent to
26 per cent (Vos et al., 2010). In India, the estimated prevalence is reported to be 5-10 per
cent in the women of reproductive age. Nidhi et al. (2011) conducted a study on 460 girls
aged 15-18 years in a residential college in Andhra Pradesh of South India, where the
prevalence rate of PCOS was found to be 9.13 per cent in adolescents and in another study
by Nair (2004) the prevalence rate was found to be 9.8 per cent among adolescents.

The symptoms of PCOS such as obesity, hirsutism and infertility are reported to have a
strong influence on the psychosocial experience of women. Women with PCOS are at risk
of fertility problems (menstrual disorders, failure to ovulate, late menopause, endometrial
cancer and infertility), metabolic problems (insulin resistance, diabetes type 2, dyslipidemia,
hypertension, and cardiovascular diseases), physical problems (central obesity, acne, hirsutism,
hair loss and baldness), and psychological problems (depression, stress and anxiety) (Bozdag
and Yildiz, 2013; Balakrishnan, 2013 and Lass et al., 2011). Based on these reviews the
nutritional status of women with PCOS in Kerala was assessed.

METHODOLOGY
Forty women diagnosed with PCOS according to Rotterdam ESHRE/ASRM criteria

and forty women without PCOS, attending the Gynecology departments in selected hospitals
of Kerala were selected for the study. The inclusion criteria for the subjects were (1) women
in between the age group of 20-40 years and (2) those who were willing for the study. The
study was approved by Genetika Ethical Committee and informed consent was obtained
from the subjects..

The dietary intake of the respondents was assessed by the 24 hour recall method using
a structured questionnaire. Clinical assessment with the help of medical personnel included
assessment of blood pressure, physical signs of anemia, discoloration of skin, presence of
acne and hirsutism. The details regarding the regularity of menstruation was also recorded
using questionnaire. The biochemical parameters such as lipid profile, hemoglobin, thyroid
function test, fasting blood sugar and post prandial blood sugar levels, and androgen, Follicle
stimulating hormone (FSH), Luteinizing hormone (LH) and prolactin levels of the respondents
were analyzed using standard methods.

RESULTS AND DISCUSSION
The background characteristics of the respondents revealed that majority of the PCOS

respondents (45%) were in the age group of 26-30 years.
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Nutrient intake of the respondents :
The dietary intake pattern of the respondents after the 24 hour recall method revealed

that there was significant differences between PCOS and non PCOS respondents in the
total energy intake (p=<0.01), protein intake (p=<0.01), carbohydrates (p=<0.01), fat
(p=<0.01), vitamin A intake (p=0.05) and iron (p=<0.01). Differences was also noted between
the respondents in the calcium levels too.

Table 1 :  Mean nutrient intake of the respondents 
Mean intake 

Nutrients RDA 
PCOS Non PCOS 

t value 

Energy(Kcal) 1900 2417.62 2073.5 5.34** 

Protein (g) 55 69.7 59.18 3.44** 

Carbohydrates(g) 285 439.17 332.28 5.75** 

Fat (g) 20 40.61 27.33 7.50** 

Vitamin A(µg) 600 526.6 670.2 2.54* 

Iron(mg) 21 14.58 18.61 3.08** 

Calcium(mg) 600 580.8 630.8 1.30 
 

Clinical assessment of the respondents :
The body weight of the respondents was assessed as it is considered a critical factor in

PCOS. There are several studies which shows that overweight was prevalent among PCOS
patients. The mean body weights of the respondents in the study were assessed and it was
found that PCOS and non PCOS respondents differed significantly in their body weight. The
mean body weight of PCOS respondents was 69.08 kg and that of non PCOS respondents
was 60.68 kg.

Fig. 1 depicts that 20 per cent of PCOS respondents were in pre hypertension category
(120-139 mm.Hg), and 7.5 per cent had stage I hypertension (140-159 mm.Hg). In the non
PCOS category, 55 per cent  had normal systolic pressure level, 42.5 per cent were in pre
hypertension category, and 2.5 per cent in the stage I hypertension category. Diastolic blood

Fig. 1 : Distribution of respondents based on blood pressure levels
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pressure level was found to be normal (< 80) among 60 per cent   and 75 per cent of PCOS
and non PCOS respondents respectively.The increased prevalence of hypertension in women
with PCOS may contribute to the increased risk of cardiovascular disease in women with
PCOS (Bentley-Lewis et al., 2011).

Table 2 reveals that among the PCOS respondents 55 per cent were found to have
abnormal hair growth (hirsutism), 55 per cent had discoloration of skin and 42.5 per cent
complained of acne. The distribution of respondents based on skin disorders revealed that
there was significant association between PCOS and skin disorders like hirsutism, discoloration
of skin and acne. The history of the menstrual pattern of the respondents showed that 85 per
cent of the PCOS respondents had irregular menstruation.

Table 2 : Distribution of respondents based on skin disorders 
Parameters PCOS (n=40) Non PCOS (n=40) 2 

Hirsutism 22 (55) 1  (2.5) 26.911** 

Discoloration of skin 22 (55) 6  (15) 14.07 ** 

Acne 17 (42.5) 7(17.5) 5.95 * 
Figures in parenthesis indicate percentage 
 

 The physical signs of anemia were also assessed and it was found that the symptoms
such as paleness of skin were observed in 10 per cent of PCOS respondents, while it was
17.5 per cent in non PCOS respondents, respectively. Pale conjunctiva was reported in 20
per cent of the respondents with PCOS whereas only 10 per cent of non PCOS respondents
had this clinical sign. The pigmentation of nails was seen in 12.5 per cent and 7.5 per cent of
the PCOS and non PCOS respondents. The major complaint of weakness was reported in
25 per cent of the PCOS respondents and 7.5 per cent of non PCOS respondents. There
was no evidence of other clinical signs such as puffiness of face, nail defects etc. in both
group of respondents.

Biochemical parameters of the respondents :
The biochemical parameters analyzed on both group of respondents included lipid profile,

hemoglobin level, thyroid stimulating hormone and hormonal levels like FSH, LH prolactin
and androgen.

The mean and standard values of lipid profile of PCOS respondents for HDL, LDL,
VLDL, triglycerides and total cholesterol were 44. 85 ± 2.08 mg/dL, 141.96 ± 23.26 mg/dL,
27.11 ± 9.43 mg/dL, 135.52 ± 47.14 mg/dL, 213.85 ± 23.26 mg/dL, respectively while those
of non PCOS respondents were 47.50 ± 2.99 mg/dL, 139.56 ± 22.97 mg/dL, 21.48 ± 6.67

Table 3 : Mean lipid profile of the respondents 
Mean ±SD Lipid profile(mg/dL) 

PCOS (n=40) Non PCOS (n=40) 
t  value 

HDL 44. 85 ± 2.08 47.50 ± 2.99 4.59** 

LDL 141.96  ± 23.26 139.56 ± 22.97 0.46 

VLDL 27.11 ± 9.43 21.48 ± 6.67 3.08** 

Triglycerides 135.52 ± 47.14 107.44 ± 33.56 3.06** 

Total cholesterol 213.85 ± 23.26 207.87±25.57 1.09 
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mg/dL, 107.44 ± 33.56 mg/dL, 207.87 ± 25.57 mg/dL, respectively. There was statistically
significant increased levels of triglycerides and VLDL and decreased levels of HDL in
PCOS group when compared with non PCOS group (p= <0.01). Similar results were reported
by Shoiab et al. (2015) in their study which showed altered lipid profiles in PCOS women
when compared with non PCOS women.

The mean hemoglobin levels of the respondents revealed that there was significantly
decreased levels of hemoglobin for PCOS respondents than non PCOS respondents (p=<0.01).
The thyroid stimulating hormone (TSH) levels were assessed and found that both groups
had normal levels of TSH and significant difference was noted between the PCOS and non
PCOS groups in the TSH levels (p=< 0.01).

In the present study the blood glucose levels of PCOS and non PCOS respondents
were within normal limits. The fasting blood glucose level and post prandial blood glucose
levels were assessed and it was found that the mean fasting blood sugar (FBS) level was 93
mg/dl for PCOS respondents and mean FBS level for non PCOS respondents was 91 mg/dl.
The mean postprandial blood sugar (PPBS) values of the PCOS respondents was 128 mg/dl
whereas the mean value for non PCOS respondents was 122 mg/dl. Both groups of
respondents had a normal PPBS levels while comparing it with the reference value. There
were no statistically significant difference observed in the PPBS level of both group of
respondents.

An imbalance in hormonal levels can lead to polycystic ovary syndrome. The biochemical
estimation of Follicle Stimulating hormone (FSH), Luteinizing hormone levels (LH), androgen
levels and prolactin levels were ascertained in the study for both group of respondents.

Table 4 :  Mean hormonal levels of the respondents 
Mean  ±  SD 

Blood parameters 
PCOS (n=40) Non PCOS (n=40) 

t value 

FSH(m IU/ml) 4.49 ± 2.15 3.62 ± 2.32 1.73 

LH(m IU/ml) 13.82±14.04 5.25 ± 6.06 3.55** 

S. Androgen (ng/dl) 56.85±26.86 31.92 ± 12.13 5.35** 

Prolactin (ng/ml) 26.37 ± 26.68 18.71 ± 21.17 1.42 
 

The mean hormonal levels of the PCOS respondents such as Follicle stimulating hormone
(FSH), Luteinizing hormone (LH), serum androgen and prolactin were 4.49 ± 2.15 m IU/ml,
13.82±14.04 m IU/ml, 56.85±26.86 ng/dL and 26.37 ± 26.68 ng/dL, respectively. Significantly
increased levels of luteinizing hormone and androgen levels were observed in PCOS
respondents when compared with non PCOS(p=<0.01).

Conclusion :
From the study, it can be concluded that PCOS is affected by the nutritional status of

respondents, as revealed through their dietary intake and health profile characteristics. The
increased calorie consumption leads to obesity and related hormonal imbalances, that in turn
affects reproductive health. The need to bring the right interventions at the adolescent stage
is felt essential to avoid the crucial consequences in the later stages of life.
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