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Introduction: Identifying vitamin D deficiency in overweight individuals may be particularly
important for their skeletal and cardiovascular health. Fractures, Blount disease, and slipped capital
femoral epiphysis are more common in overweight individuals, and research suggests that vitamin D
deficiency increases the risk of these conditions.

Objective: To study dietary intake and lipid profile of overweight and obese adults from Mumbai
City

Methods: A cross sectional study was conducted in 100 (53 males) overweight and obese adults
visiting a multi-speciality hospital. Anthropometry and body fat percentage was analysed. Dietary
intake was calculated using 3-diet recall. Serum lipid profile was measured.

Results: Body fat percentage was significantly higher in females as compared to males (p<0.05).
42% were overweight and 58% were obese. The mean triglyceride was 391.7+100.8 mg/dl, total
cholesterol was 212+18.6 mg/dl, LDL cholesterol was 140+29 mg/dl and HDL cholesterol was
41.8+8.2 mg/dl. For total cholesterol, 62% had borderline high (201 — 239 mg/dl) and 6% has high
levels (> 240 mg/dl). For HDL cholesterol, 42% had low levels (< 40 mg/dl). For LDL cholesterol,
19% had low risk (100 — 129 mg/dl), 34% had borderline high levels (130 — 159 mg/dl) and 32%
had high levels (160 — 189 mg/dl). For triglycerides, 82% had high levels (200 — 499 mg/dl) whereas
18% had very high levels (>500 mg/dl). Percentage RDA intake for energy was 70.0+11.5% and for
proteins was 70.7+13.5%. In females, there was a significant negative correlation of fat and energy
intake with BMI and body fat percentage indicating that those with higher body fat percentage and
BMI may be consuming less calorie dense and fat dense food to reduce weight (p<0.05).
Conclusion: Overweight and obese adults are at high risk levels of lipid profile with inadequate
protein intake. Hence, diet modifications and counseling is required to control both weight and lipid
profile levels for overweight and obese adults.

Copyright © Rekha Battalwar, 2017, this is an open-access article distributed under the terms of the Creative Commons
Attribution License, which permits unrestricted use, distribution and reproduction in any medium, provided the original work is

properly cited.

INTRODUCTION

produced endogenously when ultraviolet rays from sunlight
strike the skin and trigger vitamin D synthesis. [3]

Being overweight is having more body fat than is optimally
healthy, more than 1 billion adults were found to be either
overweight or obese in 2003 which increased to more than 2
billion in 2013 (across all age groups). [1]

The degree to which a person is overweight is generally
described by the body mass index (BMI) and Overweight is
defined as a BMI of 25 or more, thus it includes pre-obesity
defined as a BMI between 25 and 30 and obesity as defined by
a BMI of 30 or more. Pre-obese and overweight however are
often used interchangeably, thus giving overweight a common
definition of a BMI between 25 and 30. [2] Vitamin D is a fat-
soluble vitamin that is naturally present in very few foods,
added to others, and available as a dietary supplement which is
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Without sufficient vitamin D, bones can become thin, brittle, or
misshapen and its Vitamin D sufficiency prevents rickets in
children and osteomalacia and together with calcium, it also
helps protect older adults from osteoporosis. [4] Vitamin D
intake has been reported as being lower in obese men, but not
women, when compared to their non-obese counterparts [5].
Low calcium and D intake have also been associated with
obesity in both men and women [6].

Overweight individuals expose less skin to the sun less often
than non-obese individuals, resulting in reduced synthesis of
vitamin D. BMI, % body fat and sunbathing have been shown
to be related in a population-based sample [7]
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It has also been noted that obesity results in larger body surface
area, thus could be expected to increase cutaneous vitamin D
synthesis [8] Hypovitaminosis D is well-documented in those
who have had bariatric or gastric bypass procedures, in which a
malabsorptive state is deliberately induced but there is no
evidence that obesity itself results in reduced absorption of
dietary vitamin D[9].

Vitamin D is fat-soluble, and calcium absorption has been
shown to be increased in diets high in fats, it is unlikely that
obesity affects vitamin D-calcium homeostasis through altered
gut absorption [10].

Aim: To study dietary intake and lipid profile of overweight
and obese adults from Mumbai City

METHODOLOGY

A Sample size of 100 individuals was selected for the study.
The study included assessment and correlation of Vitamin D
Levels with the Lipid profile of the individual. Anthropometric
measurements of the study group was taken and Diet and
lifestyle was studied by means of Questionnaire, diet recall and
food frequency chart. The sample study excluded study in
relation to age, sex and location. Body composition was
calculated using the body composition monitor. Vitamin B 12
(Cyancoblamin), Vitamin D (25 Hydroxy Cholecalciferol) and
Lipid profiles were measured and related pertaining to the
given study.

Statistical Methods

Analyses were performed using SPSS software for Windows
(version 16.0, 2007, SPSS Inc, Chicago, IL). Data are
presented as Mean + SD or frequency (percentage). Pearson’
correlation was used to establish correlation of anthropometry
with blood parameters. Pearson’s correlation as used to
establish correlation dietary intake with anthropometry and
blood parameters. Independent sample T test was used to
analyse the difference between anthropometry, body fat
percentage, blood parameters and dietary intake when
classified according to gender. P value < 0.05 was considered
to be statistically significant.

RESULTS

Data on 100 overweight/ obese adults (53 males, 47 females)
with the mean age of 37.1+7.0 years are presented in the
current study.

Anthropometric parameters

The mean height of the study participants was 160.8+4.4 cm,
weight was 71.245.8 kg, body mass index was 27.5+1.4 kg/m2
and body fat percentage was 25.3£3.0%. Table 1 gives
anthropometric parameters of study participants when
classified according to gender. Height and weight was
significantly higher in males as compared to females (p<0.05)
(Table 1). Body fat percentage was significantly higher in
females as compared to males (p<0.05) (Table 1). There was
no significant difference in body mass index of males and
females (p>0.05) (Table 1).

Table 1 Anthropometry and body fat percentage of study
participants when classified according to gender

Anthropometric _ _
Measurement Males (n=53) Females (n=47) P value
Height (cm) 162.1+4.5 159.3+3.9 0.001
Weight (kg) 72.6+6.0 69.6+5.2 0.001
Body mass index
(ke/m2) 27.6+1.4 24.7+1.4 0.599
Body fat (%) 24.6+2.2 26.0+3.5 0.019

Data presented as Mean+SD

Observational studies have demonstrated calcium intake is
inversely associated with body weight [11]. Based on body
mass index, out of 100 individuals, 42% were overweight and
58% were obese. Figure 1 gives percentage of overweight and
obese participants when classified according to gender. There
was no significant association of BMI category with age (¥2=
0.262, p=-.609) i.e. similar percentage of males and females
were either overweight or obese (Figure 1).

BMI Category When Classified According to
Gender

100%
80%
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40%
20% 40 45

0%

Males Females

OOverweight BObese

Figure 1 BMI category when classified according to gender
Data presented as percentage
Blood Parameters

The mean triglyceride was 391.7+100.8 mg/dl, total cholesterol
was 212+18.6 mg/dl, LDL cholesterol was 140+29 mg/dl, HDL
cholesterol was 41.848.2 mg/dl, 25 hydroxy vitamin D was
19.8+2.7 ng/ml and vitamin B12 was 450+100 pg/ml. Table 2
presents blood parameters of study participants was classified
according to gender. There was no significant difference in
blood parameters of males and females (p>0.05) (Table 2).

Table 2 Blood parameters when classified according to gender

Blood Parameter Males (n=53) Females (n=47) P value
Triglyceride (mg/dl) 397.4+97 385.4+105.6 0.554
Total cholesterol (mg/dl) 211.1£18.2 212.9£19.2 0.625
LDL cholesterol (mg/dl) 138.4+29.0 142.0+£29.3 0.532
HDL cholesterol (mg/dl) 40.7+8.1 43.0+£8.2 0.163
Data presented as Mean+SD
From the 100 participants, for total cholesterol, 32% had

desirable levels (<200 mg/dl), 62% had borderline high (201 —
239 mg/dl) and 6% has high levels ( > 240 mg/dl). For HDL
cholesterol, 42% had low levels (< 40 mg/dl) whereas 58% had
normal levels (40 — 60 mg/dl). For LDL cholesterol, 15% had
desirable levels (< 100 mg/dl), 19% had low risk (100 — 129
mg/dl), 34% had borderline high levels (130 — 159 mg/dl) and
32% had high levels (160 — 189 mg/dl). For triglycerides, 82%
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had high levels (200 — 499 mg/dl) whereas 18% had very high
levels (>500 mg/dl).

There is strong experimental evidence that vitamin D status
may influence cardiovascular structure and function which
indicates a link between low Vitamin D Status and elevated
Cardiovascular disease risk. [12]

Correlation between anthropometric parameters and blood
parameters

Correlation between anthropometric parameters and blood
parameters are presented in Table 3. As seen in Table 3, there
was as significant positive correlation of triglycerides with
weight, body mass index and body fat percentage in males
(p<0.05). (Table 3). No other significant correlation of
anthropometry and blood parameters were observed in either
gender (p>0.05) (Table 3).

Table 3 Correlation of anthropometry with Blood parameters

Correlation of dietary intake with anthropometry
and body fat %

Table 5 shows correlation of dietary intake with anthropometry
and body fat percentage when classified according to gender.
There was a significant negative correlation of fat and energy
intake with BMI and body fat percentage indicating that those
with higher body fat percentage and BMI may be consuming
less calorie dense and fat dense food to reduce weight in
females (p<0.05) (Table 5). No other significant association of
dietary intake with anthropometry and body fat percentage was
found in either males or females (p>0.05) (Table 5).

Table 5 Correlation of dietary intake with anthropometry and
body fat percentage when classified according to gender

Males (n=53) Females (n=47)

Weight  BMI B"?,/{ 3t \Weight  BMI B"‘f,/{ fat
Encrgy 0026 0045 0008 -0.125 -0312* -0318*
Proteins  -0.037  -0.079 -0.007 -0.007 -0258  -0272
Carbohydrates  0.048  -0.041 0026 -0.124 0276  -0.281
Fats 0061  -0018 0146 -0.146  -0.335% -0.343*
Calcium  -0.025  -0.027 -0.021 -0.197  -0.049  -0.084

Males Females
Body Body
Pafall(r):l);lter Weight mass ]Z:Seynfaate Weight  mass ]::cdeynfaate
index p 8 index p 8
Triglyceride 0.437*  0.343* 0.275%* -0.072  -0.186 -0.153
Total 20135 -0.071 0.025 20.027 005 0.063
cholesterol
LDL 2002 0124 0081  -0.125 -0262  -0.236
cholesterol
HDL 0.101 0.008 0.058 0.099 0.220 0.206
cholesterol

Data presented as Pearson’s correlation value. * indicates

p<0.05 for correlation
Dietary intake

The mean energy intake of the participants was 1473+203 kcal/
day, proteins was 40.7+7.8 g/day, carbohydrates was 230+33.8
g/day, fat was 40.0+6.1 g/day and calcium was 518.6+£89.6
mg/day. Mean energy intake from proteins was 11.0£1.4%,
from carbohydrates was 62.6£2.4% and from fats was
24.442.0%. Percentage RDA intake for energy was
70.0+11.5%, for proteins was 70.7+13.5% and for calcium was
86.4+14.9%. Table 4 gives dietary intake of study participants
when classified according to gender. As seen in Table 4,
females consumed significantly higher percentage RDA intake
for energy as compared to males (p<0.05). There was no other
significant difference found in nutrient intake between males
and females indicating that intake was similar in both gender
(p>0.05) (Table 4).

Table 4 Dietary intake of study participants when classified
according to gender

Males (n=53) Females (n=47) P Value
Energy (kcal/day) 1488+210 1456+195 0.432
Proteins (g/day) 41.4+8.5 40+6.8 0.365
Carbohydrates (g/day) 233.7435 227.3+32.4 0.351
Fats (g/day) 40.246.3 39.8+6.0 0.745
Calcium (mg/day) 518+76 519+103 0.927
Percentage energy from proteins (%) 11.1+1.7 11.0+1.1 0.597
Percentage cncrg)(/;)r)om carbohydrates 62.842.6 62,4422 0515
Percentage energy from fats (%) 24.3+2.1 24.6+1.8 0.483
Percentage RDA for energy (%) 64.149.1 76.6+10.3 0.001
Percentage RDA for proteins (%) 68.9+14.3 72.6+12.4 0.175
Percentage RDA for calcium (%) 86.3£12.6 86.6+17.2 0.922

Data presented as Mean+SD
It is suggested, however, that vitamin D deficiency increases
appetite and decreases energy [13].

Data presented as Pearson’s correlation value. *p<0.05 for significance

A study shows that 25(OH)D deficiency is associated with
endothelial dysfunction and increased lipid peroxidation.
Vitamin D deficiency can be seen as an independent risk factor
of atherosclerosis. [14]

Correlation of dietary intake with blood parameters

Table 6 shows correlation of dietary intake with blood
parameters when classified according to gender. As seen in
Table 6, there was a significant association of HDL cholesterol
with fat intake in males (p<0.05). A significant positive
correlation of energy, proteins, carbohydrate intake was found
with HDL cholesterol in females (p<0.05) (Table 6). No other
significant correlation was found between dietary intake and
blood parameters in males or females (p>0.05) (Table 6).

Table 6 Correlation of dietary intake with blood parameters
when classified according to gender

Total HDL LDL Triglyceride
cholesterol  Cholesterol  cholesterol
Males (n=53)
Energy -0.159 -0.231 -0.118 0.198
Proteins -0.118 -0.223 -0.024 0.054
Carbohydrates -0.148 -0.200 -0.084 0.245
Fats -0.077 -0.313* -0.184 0.002
Calcium 0.111 0.029 -0.098 -0.17
Females (n=47)
Energy -0.207 0.332* -0.042 0.069
Proteins -0.217 0.336* -0.083 0.082
Carbohydrates -0.225 0.353* -0.042 0.079
Fats -0.115 0.201 -0.025 -0.003
Calcium 0.107 -0.044 -0.200 -0.297*

Data presented as Pearson’s correlation value. *p<0.05 for
significance

Dietary calcium, a non-energy-supplying nutrient, has been
identified as playing a pivotal role in the regulation of energy
and lipid metabolism[15]
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CONCLUSION

Overweight and obese adults are at high risk levels of lipid
profile with inadequate protein intake. Hence, diet
modifications and counseling is required to control both weight
and lipid profile levels for overweight and obese adults.

Bibliography

1. Fleming, T., Robinson, M., Thomson, B., & Graetz, N.
(2014). Global, regional, and national prevalence of
overweight and obesity in children and adults during
1980-2013. A systematic analysis for the Global Burden
of Disease, 384(1), 766—781.

2. World Health Organization technical report series
(2009) "Obesity: preventing and managing the global
epidemic. Report of a WHO convention" Geneva: World
Health Organization, 894 (1-12), 1-253.

3. Holick, MF., Shils, ME., Shike, M., Ross, AC.,
Caballero, B., & Cousins, RJ. (2006). Modern Nutrition
in Health and Disease. Philadelphia: Lippincott
Williams & Wilkins, 10(10), 3-10.

4. Cranney, C., Horsely, T., O'Donnell, S., Weiler, H., Ooi,
D., & Atkinson, S. (2007). Effectiveness and safety of
vitamin D. Evidence Report University of Ottawa
Evidence-based Practice Center under Rockville, MD:
Agency for Healthcare Research and Quality, 07(5),13.

5. Kamycheva, E., Sundsfjord, J., & Jorde R. (2003).
Serum parathyroid hormone level is associated with
body mass index. Journal of Nutrition 151(5), 167-172.

6. Kull, M., Kallikorm, R., & Lember, M. (2009). Body
mass index determines sunbathing habits: Implications
on vitamin D levels. Internal Medicine Journal, 39(1),
256-258.

7. Holick, M.F., Matsuoka, L.Y., & Wortsman, J(2008).
Age, vitamin D and solar ultraviolet. Modern Nutrition
in Health and Disease, 334(1), 1104-1105.

8.

10.

11.

12.

13.

14.

15.

Florez, H., Martinez, R., Chacra, W., Strickman-Stein,
N., & Levis, S. (2007). Outdoor exercise reduces the risk
of hypovitaminosis D in the obese. Steroid Biochemical
Molecular Biology Journal 103(4), 679-681.

Hewitt, S., Sevik, T., Aasheim, E., Kristinsson, J.,
Jahnsen, J., Birketvedt, G., Beghmer, T., Eriksen, E., &
Mala, T (2013). Secondary hyperparathyroidism,
vitamin D sufficiency, and serum calcium 5 years after
gastric bypass and duodenal switch. Obesity Surgery
Journal 23(5), 384-390.

Shapses, S.A., Sukumar, D., Schneider, S.H.,
Schlussel, Y., Brolin, R.E., & Taich, L (2012).
Hormonal and dietary influences on true fractional
calcium  absorption in  women: Role of
obesity. Osteoporosis Internal Journal 23(3), 2607-
2614.

Bueno, M.B., Cesar, CL., Martini, LA., Fisberg, R.M.
(2008). Dietary calcium intake and overweight: an
epidemiologic view. Nutrition Journal 24 (11-12), 1110-
1115

Swales, H.H., & Wang, T.J. (2010). Vitamin D and
cardiovascular disease risk: emerging evidence. Current
Opinion on Cardiology Journal 25(10), 513-517.
Salehpour, A., Hosseinpanah, F., Shidfar, F., Vafa, M.,
Razaghi, M., Dehghani, S., Hoshiarrad, A., Gohari, M
(2012). A 12-week double-blind randomized clinical
trial of vitamin D3 supplementation on body fat mass in
healthy overweight and obese women. Nutrition Journal
78(11), 1475-2891.

Tarcin, O., Yavuz, DG., Ozben, B., Telli, A., Ogunc,
A.V., Yuksel, M., Toprak, A., Yazici, D., Sancak, S.,
Deyneli, O., & Akalin, S. (2009). Effect of vitamin D
deficiency and replacement on endothelial function in
asymptomatic  subjects.  Journal  of  Clinical
Endocrinological Metabolism 94(9), 4023-4030.
Jacqmain, M., Doucet, E., Despres, JP., Bouchard, C., &
Tremblay, A. (2003). Calcium intake, body composition
and lipoprotein-lipid concentrations in adults. Am
Journal Clinical Nutrition 77(6), 1448-1552.

How to cite this article:

Rekha Battalwar.2017, Dietary Intake and Lipid Profile of Overweight and Obese Adults from Mumbai City. Int J Recent Sci
Res. 8(11), pp. 21693-21696. DOI: http://dx.doi.org/10.24327/ijrsr.2017.0811.1121

sk sk ki sk

21696 |Page



