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Abstract: Problem statement: Over the past two decades there has been a gtiikanease in the
number of people with metabolic syndrome in devielgpcountries. The current study was thus
undertaken to map the prevalence of Metabolic Symér(MS) and to assess the cardio-metabolic risk
factors among young adult females (n = 1303) adge@6ly from four girls hostel of the Maharaja
Sayajirao University of Barod@pproach: The anthropometric analysis showed a high precaler
overweight/obesity (20.8%), abdominal obesity (¥2)7among the subjects. The clinical profile
revealed that 12.1% were hypertensives. The preval®f dyslipidemia revealed that no one had
hypercholesterolemia and 4.1% had hypertriglycenide 12.1% had elevated LDL-C and 40.3% had
low levels of HDL-C. The prevalence of metabolimdsome was 2.4 and 4.1% according to the
International Diabetes Federation (IDF) and Worlelakh Organization (WHO) criteria respectively.
Lipid profile in relation to metabolic syndrome sted that VLDL-C and Triglyceride (TG) values
were non-significantly higher among the young adeihales and HDL-C values were significantly
(p<0.001) lower among those subjects who had métabgndrome. The mean C-Reactive Protein
(CRP) level of the study subjects was found torbedarmal range, except for 10.5% who had elevated
CRP levels. A high prevalence of multiple risk fasst seen among the subjects like low fruits and
vegetable consumption, sedentary lifestyle, hypeiten, obesityResults: The three common and
predominant risk factors (>80%) identified were &vintake of fruits (81.5%), vegetables (96%) and
physical inactivity (88.7%). The other risk factowghich were present between 30-50% were
hypertension, lower HDL-C, Body Mass Index (BMIl)daiVaist Circumference (WC). Among the
non-modifiable factor heredity component was prege84% of the subject€onclusion: The study
highlights that lifestyle factors had equivaleskrfor overweight and metabolic syndrome. Multipk
factor scenario calls for lifestyle managementverglater consequences.

Key words. Metabolic syndrome, cardio-metabolic, Internatiobéhbetes Federation (IDF), Body
Mass Index (BMI), Systolic Blood Pressure (SBPgrddolic Blood Pressure (DBP)

INTRODUCTION dyslipidemia, African populations show hypertension
Native Americans show hyperglycemia and South
The MS is a cluster of cardiovascular and diabeticAsians show both hyperglycemia and accelerated
risk factors. It is estimated that around 20-25%haf CHD (Bloomgarden, 2000).
world’s adult population (Mangatet al., 2010). The prevalence of MS and CVD among South
Persons with the metabolic syndrome are at esfigntia Asians is increasing. This trend is not only seen i
twice the risk for cardiovascular disease compaviti ~ South Asians residing on the Indian subcontinem. (e
those without the syndrome. It further raises thlefor ~ India, Pakistan, Bangladesh, Nepal), but is also
type 2 diabetes by about 5-fold (Grundy, 2008). observed in countries with large numbers of South
The clinical manifestations of MS vary in Asian immigrants. It is estimated that 20-25% ofitho
different populations. Caucasians mainly showAsians have developed MS and many more may be

Corresponding Author: Swati Dhruv, Department of Foods and Nutrition, l#gcof Family and Community Sciences,
WHO Collaborating Centre for Research and Traimrigromoting Nutrition in Health and Development,
The M S University of Baroda, Vadodara 390 002,g®atj India Tel: 09898078988
34




Am. J. Infect. Dis., 8 (1): 34-40, 2012

prone to it (Eapent al., 2009). Urbanization, economic was evaluated using ANOVA and students't’ test.
growth, irregular timing of meals and dietary Correlation test was used to find correlation betve
westernization has been suggested as potentialitsulp the two variables. Relative risk was used to find %
implicated in the development of this disorder. high risk of disease and Chi square was done to
India is in a state of nutrition transition with calculate association between the two variables. Al
advancement of technological and agriculturetests were considered significant at p<0.05 leVake
evolution. This has led to changes in lifestyle andstatistical analysis was carried out using Microsof
dietary practices. The clustering of risk factagading  Excel.
to the development of MS has increased over thé pas

two decades, including developing countries. Hence, RESULTS
keeping in mind the various modifiable and non
modifiable risk factors leading to development c§M The clinical profile of the subjects showed thad t

and its co-morbidities, the present study was pdann age of the subjects ranged from 18-26 years.
to address this issue among young adult’'s femaled®Rredominantly 53.2 and 21.8% of the subjects were i
The age group was focused because it represents18-21 y and 22-24 y age respectively and the mgan a
graduation from adolescence to adult stage thadf the subjects was 21 y having a mean BMI of 20.5
involves several physical as well as environmentahnd WC 69cm, WHR 0.7 and the mean WSR was in the
changes and moreover studies have shown that thermal range (<0.5). The mean BP measurements were
prevalence of obesity is higher in females thannormal (Table 1).
males. According to the Asia Pacific criteria the
prevalence of overweight and obesity was founddo b
MATERIALSAND METHODS 9.0 and 12.6% respectively. The WHO classification

o ) ] underestimated the prevalence and it was 10.1&8% 2.
Study population: The study population comprised of ognectively for overweight and obesity. The premaé
young adult females residing in 4 hostels of the

i 1 0
Maharaja Sayajirao University of Baroda (n = 1415),of underweight was very high and nearly 1/3rd (33%)

out of which 1303 could be contacted in 3 visits. OT th_e population were underwelght_. .Thls observatio
highlights the dual burden of malnutrition amongigg

hostel girls (Table 2).

The abdominal obesity was assessed using the 3
anthropometric indices-WC, WHR and WSR. By all the
Biochemical measurement: Based on the results of 3 indices, the percent prevalence of abdominaligbes
anthropometric measurement from 1st phase all thE2nged from 12.7-21.1%, the least (12.7%) being wit
enrolled subjects were classified based on Asidfieac PF criteria and highest with WHR criteria (21.1%)
Classification as Underweight, Normal, Overweight(Table 3); ) .
and Obese. The other variable that was included was Th? information on anthropom.etrlc.measurement
the presence of hypertension as the overall prewale N relation to age of menarche is given in Tabléhe
of hypertension was 12.6 % based on BP measuremefti€valence of overweight/obesity and abdominal
Thus a 2*2 factorial design was chosen by takirtg in obesity d.ecll.ned. as the age of menarche increased,
consideration the BM|I and BP measurement. Randorﬂ?er?by |nd|_cat|ng that early menarche had a
selection was done for biochemical estimation based Significant —influence on the  prevalence of
the willingness to participate in the study. Aroutgs  ©Verweight/obesity (« = 311, p<0.001) and
girls were randomly selected for biochemical abdominal obesity ¢ 37.8, p<0.001)..
estimation. All the variables including Fasting 8tb Over all prevalence of hypertension was 12.6%,
Glucose (FBG), Total Cholesterol (TC), TG, LDL-C out of this 9.3% had e_Ievated SBP arjd 12.8% hgd
and HDL-C were measured using enzymatic methods ifil€vated DBP. Predominantly the subjects were in
a reputed pathology laboratory of Vadodara. prehypertensive stage.

The study was approved by the institution medical A Sizeable portion of the study group (86.5%)
ethics committee (No. FCSC/FND/ME/41). reported sedentary life style (No regular physical

activity or <3 hours/week). Among the subjects who
Statistical analysis: Results are expressed as Mean exercised nearly 60.2% of the subjects did exewmisa
SD and as percentages. The significance of the dategular basis and it was >3hrs/week.
35

Measurement: On 1303 girls the following
information was elicited which is given below.
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Table 1: Variables under study
Variables Parameters assessed Tools

Anthropometry Height, weight, BMI, WC, Hip Circurménce, Bathroom scale and fiber glass tape
Waist Hip Ratio (WHR), Waist-to-Stature Ratio (WSR
neck, wrist, forearm circumference,

Socioeconomic Status Religion, marital status, atioc Pretested questionnaire

Medical History CHD, diabetes, obesity, hypertenstbyroid Standard procedures

Blood Pressure (BP) Systolic Blood Pressure (SBRstolic Blood Sphygmomanometer
Pressure (DBP)

Dietary Information Type of diet, frequency consuiop of breakfast, Food frequency questionnaire

lunch, fruits and vegetables, soft drinks, junids,
frequency of consuming outside

Table 2: Clinical information of young adult femalebjects (Mean £ SD)  Table 5: Prevalence of overweight, obesity and atidal obesity

Variable Values in relation to menarche age (%)
Number of subjects 1303 Variables 8-10Y 11-12Y >12Y 2y
Age (y) 20.3+2.22 Overweight  16.6(4) 12.1(36) 6.8(67) 3110
Height (cm) 15716.14 Obese 29.1(7) 17.8(53) 10.6(104)
Body Weight (kg) 50.6£10.02  WC>80cm 41.6(10) 19.5(58) 9.9(97) 37.8%
BMI (kg m™) 20.5+3.76 = Significant at p<0.001
Waist circumference (cm) 68.9+8.73
Hip (cm) 91.248.60 The data on food consumption pattern based on
wgs 8-‘7&2-0026 BMI revealed that nearly 40% obese and 38% of
Neck circumference (cm) 301173 overweight subjects skipped lunch as against 25646 fo
Wrist (cm) 14.3+0.89 normal and underweight subjects. Similarly breakfas
E(_)rearlr_n éclm)d (o) 21.;31‘:;-5516 skipping was higher in overweight/obese subjec6 (2
lastolic blood pressure (mmHg .918. 0, H H 0
Systolic blood pressure (mmHg) 108.6410.15 29%) than underweight and normal subjects (16%).
Menarche age (¥) 133159 Bjochemical edtimation: With regard to the
Table 3: Prevalence of obesity among young admiafe subjects biochemical parameters, the mean FBG value was 78
Classification Asia pacific WHO mg dL™, which falls in the normal range indicating that
Normal 592 (45.4) 709 (54.4) none of the subjects were diabetics (Table 5).Maan
Underweight 430 (33.0) 430 (33.0) value for TC, TG and HDL-C was 138, 89 and 41 mg
Overweight 117 (9.0) 131 (10.1) dLt tivel Th | f th ]
Obesity 164 (12.6) 33 (2.5) _ respectively. The mean value for atherogenic
Grade | 131 (10.1) 31 (2.4) lipoprotein fraction i.e., LDL-C and VLDL-C was 80
Grade I _ 33(29) 2(0.2) and 18 mg dr* respectively. The mean atherogenic
Value in parentheses indicate percentages indices TG/H, TC/H, L/H and TC/L ratio were normal
Table 4: Prevalence of abdominal obesity among gadult female and were 3, 4, 2 and 2 respectlvely. The_ mef'm CRP
subjects values were 0.4+0.2 (Table 5) and 10.5% girls higtl h
Parameter Females, n (%) CRP value (>0.6 mg. dl).
Waist Circumference (WC)80cm cut-off 165 (12.7) The prevalence of dyslipidemia showed that no one
Waist Stature Ratio (WSR).5 cut-off 209(16.1)

hypertriglyceridemia, 12.1% had elevated levels of

. - . . atherogenic lipoprotein LDL-C and 40.3% had low
Dietary habits: OMaJonty of thf subjects ‘was pp) C'levels (<40 mg dL%). The overall prevalence of
vegetarians (76.2%) and nearly 67% of the subjeats  eapic syndrome was 2.4% and 4.1% according to

breakfast regularly, which is a good habit and 28% |5 4nd WHO res ; P :
. 27 pectively (Table 6). Lipid profileags
the subjects’ skipped lunch. On an average 89%ef t studied in relation to various variables, anthroptiia

subjects was consuming outside food at some or Oth‘?neasurements and physical activity, education, type

time, out of which 7.8% were having outside food on . ;
g . . ._diet and presence and absence of metabolic syndrome
0 |
daily basis and 50% on weekly basis. The Consunnptlohowever no significant differences were obtained.

pattern of fruits and Green Leafy Vegetables (GLVSs) .
was very poor. Only 18.9 and 2.2% girls were taking Many risk factors were found to b_e prese_nt among
fruits and GLVs >3days in a week respectively andthe young adult females and an overview of riskaiesc

43.4 and 44.6% were not having fruits and vegetabl®resented in Fig. 1. Arange of 11 risk factorsehagen
even once a week. Consumption of milk and milkdepicted in the graph. The graph clearly indicabes
products was low, with 26.2, 33.9 and 49.2% havingnore than 30% of the subjects had one or more risk
milk, curd and buttermilk respectively. factors, indicating multiple risk factoscenarios.
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Aaemia | ] 572 in 34% of the subjects. When the frequency distidou
o D){i;':’f; of subjects according to the number of risk factors
B — present (Fig. 2) was done an alarming 25.8% of the
ToHS o subjects showed > 6 risk factors and 23.4% hadl6 ri
£ 62150 [ 41 factors. About 26.6 and 18.6% had 5 and 4 riskofact
g Vel comsmpton  dus | 1% which are also regarded as high. Only 4.8 and 8%

Fruits consumption <3 davs [ 1815

Shysical activit <3 hrs | .- the subjects had 3 and 2 risk factors respectively.
we ——274 Overall the prevalence of Iron Deficiency Anemia
)} m— T (IDA) was found to be 87.9%. The prevalence of
o 0 < e s 10 1w anemia ranged from 81-95% and was found to be max
o in underweight girls (95.15%).

Fig. 1: Risk factor scenario among young adult fiema DISCUSSION
subjects

In the present study, the prevalence of metabolic
266 - syndrome was found to be 2.4 and 4.1% according to
s 5.6%e 7] IDF and WHO criteria respectively (Table 7). This
185 lower prevalence of MS could be attributed to the
15 younger age of the subjects. The Third NationalltHea

and Nutrition Examination Survey among US adults

Number ol subjecls
-
=]

5 a8 showed that the prevalence increased from 6.7% gmon

i 3 participants aged 20 through 29 years to 43.5 and

2 3 a 5 6 56 42.0% for participants aged 60 through 69 years and
S R TR aged at least 70 years respectively (Fetrdl., 2002),

thus indicating that advancing age would be a

Fig. 2: Frequency distribution of subjects based orpredisposing factor for MS and that preventive
number of risk factors measures need to be taken at the younger age.

In the present study, dual burden of malnutrition

Table 6: FBG, lipid profile and CRP values of youndult female  was witnessed in young adult female subjects. The

___ subjects (Mean + SD, mg d gravity of the problem was more for undernutrition
Variable Value (33%) than overnutrition (20.8%), though both the
EBG %26.1 spectrum has adverse consequences later in liféneln
TC 138+20.1  present study one fifth of the study populationl fel
HDL-C 41+2.9 under the category of overnutrition. This could caee
LDL-C 80:—:16-5 to the fact that majority of girls were not invotién
\T/'(‘;DL'C égiggz any kind of physical activity and also had faultgtdry
TC/H 4+0.40 habits (high calorie, fat and low fruits and vedpsa).

L/H 2+0.4 The overall prevalence of anemia was 87.9%,
TC;'— 2*;'0-2 which could be attributed to the low intake of indch
E(;l': 37401'(7).2 foods and poor iron bioavailability. This is an ion@ant

finding which reveals that Iron deficiency anemg& i

Table 7: Prevalence of Metabolic syndrome amonggadult also widely prevalent among the middle and upper

female subjects (%) income adult female subjects.
IDF (2006) WHO (1995) The prevalence of abdominal obesity in the study
2.4 41 subjects was 12.7% according to WC and 21.1% by to

WHR criteria, thereby indicating that with advargin
The 3 common and predominant risk factors (>80%)ge the risk of developing insulin resistance atsd i
identified were low intake of fruits (81.5%), vegbles  consequences is very high. Similar findings havenbe
(96%) and physical inactivity (88.7%). The otheskri reported by other researchers who have shown that
factors which were present between 30-50% werahown that visceral fat correlates with healthgigk a
hypertension, low HDL-C, BMI and WC. Among the greater extent than does adipose tissue in otlggone
non modifiable factor heredity component was presenof the body (Wang and Hoy, 2004; Zé&ial., 2002).
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The data also revealed that girls who had earhRisk factor analysis. Although aberration in lipid
menarche had significantly higher BMI. These result profile was not observed in current study popufatio
are in line with studies that have shown that earlythere was high prevalence of multiple risk factsegn
menarche is characterized by excess body fatheks aamong the subjects like low fruits and vegetable
insulin beginning in early childhood and higher consumption, sedentary lifestyle, hypertensionsipe
prevalence of clustering of adverse levels of risk The 3 common and predominant risk factors
variables of metabolic Syndrome X in young adulthoo (>80%) identified were low intake of fruits (81.5%)
(Frontiniet al., 2003). vegetables (96%) and physical inactivity (88.7%).

As a faulty lifestyle would predispose an indivédiu  These results are in line with the study carrietdhyuby
to various alterations in lipid profile, some ofeth lyeretal. (2011). Another study carried out among the
general lifestyle related factors of the subjecerev Australian-Lebanese population also revealed physic
studied. In relation to physical activity it wasuftd  inactvity as one of the cardiovascular risk factors
that 86.5% of the subjects did not exercise at all(Shahwan-Akl, 2010). The other risk factors which
Among the subjects who exercised, no appreciablevere present between 30-50% were hypertension, low
changes in the lipid profile was observed inHDL-C, BMI and WC. Among the non-modifiable
comparison to those who did not exercise. Howewer ifactor heredity component was present in 34% of the
was found that among the subjects who exercised thaubjects. Guptat al. (2009) have also reported similar
TC component showed a non significant reductionfindings in young adult population, where by low
This non significant reduction between exercisingd a prevalence of multiple cardiovascular risk factans
non-exercising subjects could be due to theadolescents and rapid escalation of these riskriadty
irregularity in the exercise schedule. age of 30-39 years was noted in urban Asian Indians

The growing prevalence of obesity is increasingly ~ When the frequency distribution of subjects
recognized as one of the most important risk factor  according to number of risk factors present wasedon
the development of hypertension. In present stimy t an alarming 25.8% of the subjects showed>6 risk
prevalence of hypertension was 12.6% and it shb@ss t t5ct0rs and 23.4% had 6 risk factors. If unconeml
hypertension was significantly (p<0.001) higher &m0  yeqe risk factors may further bring about abesrath

overweight and obese girls and it was found to be & . ' . . X
. ; . X . ipid profile, thereby predisposing the subjects to
times higher in obese than in normal girls. Based 0towards diabetes and CVD. The World Health Report,

population studies, risk estimates indicate thaleast ) - : . '
two-thirds of the prevalence of hypertension can be£002 has identified 8 risk factors which can beilgas

directly attributed to obesity (Krause al., 1998; lyer measured in populations that contribute the most to
et al., 2010). These results indicate that these subjecfnortality and morbidity, but which can be reduced
would be at a higher risk to suffer from DM and CVD through primary intervention.
at a later stage with advancing age. The same is Cardiovascular diseases in developing countries ar
substantiated by a study carried out by Narkiewiczcharacterized by early age of onset and greater
(2006)that the epidemic of obesity and obesity-relatedmortality (Beaglehole and Yach, 2003). Worldwide
hypertension is paralleled by an alarming increiase data reveal that while more than 70% of deathsgh h
the incidence of diabetes mellitus and chronic &dn income countries occur after the age of 70 yearkw
disease. and middle income countries more than 70% deaths
In the present study, the contributions togccur below this age (Reddy, 2004). Coronary heart
hyperlipidemia (present in <10% subjects) were lowgijsease occurs at least ten years earlier in Sksitins
level of HDL-C, high levels of TG and LDL-C levels. ¢ compared to other ethnic groups and the avergge

Further the “P'd levels were not _mfluenced_ bY @4t stroke is much lower than in the western coestri
number of variables, thereby indicating the prowect The inter heart study reported that multiple

effect at younger age. Similar findings have beencardiovascular risks occurred at a younger age gmon
shown by Guptat al. (2009). younger age g

The mean CRP level of the study subjects WaéSouth Asians which explained younger age of acute

found to be in normal range (0.4 mg 8L This might myocardial infarction in these subjects which can b
also be due to early age of th.e participants. Hewev largely explained by higher risk factor levels atigger

studies have shown that measureroén€RP adds 2des and the cardiovascular risk factors important
clinically important prognostic information to ©lder subjects were equally important in the young
themetabolic syndrome (Nazret al., 2008; Vikramet ~ South Asians (Josfet al., 2007; Yusufet al., 2004).
al., 2003; Ridkekt al., 2003). The present study also shows a younger age of
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escalation of multiple cardiovascular risk factafsich ~ Gupta, R., A. Misra, N.K. Vikram, D. Kondal and

is in line with a study that has reported a modetat S.S. Guptat al., 2009. Younger age of escalation
high prevalence of multiple atherosclerosis risétdes of cardiovascular risk factors in Asian Indian
in the adolescents and the young (Vikretral., 2003). subjects. BMC Cardiovasc. Disord., 9: 28-28. DOLI:

From the above mentioned results it is thus  10.1186/1471-2261-9-28

recommended to arrest the progression of theslyer, U., G. Mathur, N. Panchanmiya and S. Dhruv,

multiple risk factors of MS at an early age so aget 2011. Risk factoscenario in an industrial set-up:

avoid complications related to it at a later stagheir Need for an effective screening tool to assess the

life. Thus primordial preventive strategies can be  high-risk group. Indian J. Community Med., 35:

planned for reducing the risk of NCDs in this young 262-266. DOI: 10.4103/0970-0218.66884

population. lyer, U., P. Desai, S. Dhruv and V. Venugopal, 2010
Risk factor analysis for cardiovascular diseases in

CONCLUSION pregeriatric type 2 diabetes mellitus subjects. Jnt

Contemporary Res. Rev.

Going by the observation of the present study Weoshi P. S. Islam. P. Pais. S Reddy and P. R
strongly feel that monitoring of risk factors at early al "2067 Ri,sk. facto,rs. for early myocardial
age would go a long way in reducing the burden of inﬁarction . in South Asians compared with
NCDs. Secondly people should be encouraged to individuals in other countries JAMAIO 297: 286-

improve their lifestyle habits (Physical activitipiet) ) .
for weight management and improving insulin 294. DOI: 10.1001/jama.297.3.286

sensitivity. Simple messages addressing these twi'ause, R.M., M. Winston, B.J. Fletcher and S.M.
issues would help in alleviating NCDs in India. Grundy, 1998. Obesity: Impact on cardiovascular
disease. Circulation, 98: 1472-1476. DOI:
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