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Abstract

Objective: The present study was aimed to investigate the changes and interaction of metabolic and body fat distribution
variables in a gap of one year.

Methods: A total of 254 participants aged 55 to 70 years took part in the longitudinal study. Anthropometric measures were
collected and body fat distributions were subsequently calculated. Metabolic variables and blood pressure were also recorded.
All measures were taken twice in a gap of one year.

Results: There were significant changes on height, waist circumference mid upper arm circumference, sum of four skinfold,
arm muscle circumference, arm muscle area, arm fat area, waist-height ratio, conicity index, total cholesterol, triglycerides,
high and very low density lipoprotein as well as insulin and HOMA-IR. Partial correlation (adjusted for sex) revealed no
significant negative association between changes in metabolic and body fat distribution.

Conclusion: Increasing age didn’t warrant decrease in cardiovascular risk by means of metabolic and body fat distribution

measures.
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1. Introduction

Older people are becoming an increasing important
proportion of the population of the developing countries. [1]
According to 2001 census, the total aged (55 years and above)
population of India is approximately 112 million or 13.2% of
the total population. This population will be increased to
14.8% by the year 2020. [2] Although the population of older
people is increasing in India (109 million in 1991 to
112millions in 2001) the biological problems of aging have
not been viewed as a critical issue. [1] Yet little information
exists on their nutritional status or body composition. [3,4]
Only few studies are so far undertaken to deal with the age
trends in anthropometric characteristics among the elderly
individuals from India. [5] There have been a few studies
from India. [6-9] which have dealt with age trends in
anthropometric characteristics among elderly individuals. [4]
Changes in body composition occur with increasing age, but
these changes are also affected by numerous covariate
factors.[1] The present longitudinal study was aimed to
investigate the changes and interaction of metabolic and body
fat distribution variables in a gap of one year among the
Asian Indians elderly in India.
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2. Materials and Methods
2.1 Study population

The present community passed longitudinal study
was conducted between October 2012 and October 2014.
Initially a total of 300 individuals aged 55 years and above
(male: female = 1:1) was selected randomly using local
voter’s registration list. However, a total of 30 individuals
(male=12, female= 18) were excluded because of their
prolong illness (under medication for hyper tension, blood
sugar or hormone therapy). A further 16 individuals were
excluded because of their unwillingness to provide blood
sample for the study. Therefore a total of 254 individual were
finally participated in the present longitudinal study. The
study was divided into two phase with a gape of exact one
year. In the first phase anthropometry, metabolic profile,
blood pressure and socioeconomic data were obtained from
all 254 individuals. In a gape of exact one year information on
anthropometry, metabolic profile, blood pressure and
socioeconomic characteristics were again obtained from some
254 participants. All participants were 55 years and above and
were inhabitants of Bolpur, Santiniketan area (lies in between
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23%40° north latitude and 87°43" east longitude); West Bengal,
India. All participants were reported freedom from any
serious disabilities or illness. The subjects were visited in
their respective homes, and age was ascertained and then
crosschecked with horoscope. The written consent from
participants was also obtained prior to actual commencement
of the study. The institutional ethics comity had approved the
study.

2.2 Measurements
Anthropometric variables

Anthropometric measure namely height (nearest to
0.1 cm), weight (nearest to 0.5 kg) minimum waist
circumference (MWC) (nearest to 0.1 cm), maximum hip
(MHC) circumference (nearest to 0.1cm), mid upper arm
circumference (MUAC) (nearest to 0.1 cm) and skinfolds
(nearest to 0.2 mm) at biceps, triceps, subscapular and
suprailiac were collected using standard techniques. [10]
Percentage of body fat (% BF), sum of four skinfold (SF,), fat
mass (FM), fat free mass (FFM), arm muscle circumference
(AMC) , arm muscle area (AMA), arm fat area (AFA), basal
metabolic rate (BMR), body mass index (BMI), as well as
trunk- extremity ratio (TER), waist-hip ratio (WHR), waist
height ratio (WHtR), conicity index (Cl), intrabdominal
visceral fat (IVF) were subsequently calculated using
standard equations [5].

Metabolic Profiles

A fasting blood sample (7ml) was collected from
254 subjects for the determination of fasting blood glucose
(FBG in mg %) and lipid profile ( mg%) namely total
cholesterol (TC), Triglyceride (TG), High (HDL), low (LDL)
and very low density lipoprotein (VLDL), insulin and uric
acid. All subjects maintained an overnight fast of > 12 hours
prior to blood collection. The plasma was separated within 2h
of blood collection using a micro centrifuge at 1000 rpm for
about 20 min at room temperature. Estimation of FBG, TC,
TG and HDL were carried out using an ERBA microscan
ELISA Reader (Trans Asia Biomedical Limited, Mumbai,
India). Low-density Lipoprotein (LDL) and very low-density

lipoprotein (VLDL) were then calculated by using the
standard formula: LDL= TC-(HDL+TG/5) and VLDL=TG/5.
Homeo stasis model assessment-insulin resistance (HOMA-
IR) was calculated using standard equation:

HOMA-IR

- fasting insulin [uU/mL] x fasting glucose [mg %]
22.5

Blood pressure

Left arm systolic (SBP) and diastolic (DBP) blood
pressure was taken from the participants with the help of an
Omron MI digital electronic blood/ pulse monitor (Omron
Corporation, Tokyo, Japan). Two BP measurements were
taken after 5 minutes interval and averaged for analysis. Mean
arterial pressure (MAP) was then calculated accordingly:
MAP = DBP + 1/3 (SBP-DBP)

2.3 Statistical analyses

Descriptive statistics such as mean, standard
deviation (SD) were undertaken separately for each phase
(viz. phase I and Phase I1) and was compared using paired t
test. Pearson’s partial correlation coefficient (adjusted for sex)
between changes (A) in metabolic profiles and changes in
body fat distribution were also computed. All statistical
analysis was performed using the SPSS (PC+ version 17). A p
value of <0.05 (two tailed) was considered as significant.

3. Results

Mean and standard deviation (SD) of anthropometry,
body composition and metabolic profiles, blood pressure for
both the phases are presented in Table 1. The ‘t’ test revealed
significant phase differences for height, MWC, MHC,
MUAC, AMC, AMA, AFA, WHtR, Cl % BF, SF,, VFL, TC,
TG, HDL, VLDL, Insulin and HOMA-IR.

Partial correlation coefficient (adjusted for sex)
between changes in metabolic profiles and changes in body
fat distribution is presented in Table 2. It was revealed that
there existed significant associations between ATER-ATC,
ATER-AHOMA 1R, ATER-AHDL, ACI -ATG, ACI-ADLDL.

Table 1: Baseline characteristic of the study population (n = 254)

. Survey 1 Survey 2

Variables Mean y 3D Mean y 3D p value
Age (year) 64.16 6.28 65.20 6.33 0.000
Height (cm) 160.32 8.29 159.87 8.44 0.000
Weight (kg) 59.21 12.00 59.01 12.29 0.197
MWC (cm) 82.28 10.81 83.19 11.42 0.001
MHC (cm) 93.18 10.28 92.03 10.14 0.009
MUAC (cm) 26.03 3.02 25.28 3.05 0.000
BMI (kg/m?) 23.00 4.14 23.01 4.24 0.835
WHR 0.88 0.19 0.90 0.06 0.269
WHItR 0.51 0.06 0.52 0.07 0.000
Cl 1.24 0.07 1.25 0.07 0.000
TER 1.93 1.17 2.16 1.55 0.012
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Table 1 Continue.............

%BF 29.62 7.16 30.27 7.03 0.030
FM (kg) 17.65 5.93 17.97 5.94 0.084
FFM (kg) 41.56 8.75 41.04 8.85 0.008
AMC (cm) 23.72 2.75 23.40 2.58 0.001
AMA (cm?) 45.40 10.40 4415 9.52 0.000
AFA (cm?) 9.29 4.43 7.49 450 0.000
SF4 (mm) 30.13 13.17 24.33 12.89 0.000
BMR (kcal) 1274.90 517.54 | 1237.89 163.33 0.247
IVF (cm?) 92.40 51.53 94.91 51.93 0.073
VFL 9.24 5.15 9.51 5.16 0.041
TC (mg %) 178.07 23.31 169.73 22.02 0.000
TG (mg %) 133.88 40.63 123.93 46.00 0.000
HDL (mg %) 37.01 5.71 33.77 4.7 0.000
LDL (mg %) 114.62 18.24 112.04 14.18 0.034
VLDL (mg %) 26.66 8.05 24.80 9.26 0.001
FBG (mg %) 91.71 20.50 91.15 23.17 0.639
Insulin (nU/mL) 4.40 2.83 2.75 1.59 0.000
HOMA-IR 18.49 13.75 12.21 13.28 0.000
Uric acid (mg %) 5.84 3.06 5.48 1.19 0.058
SBP (mm Hg) 138.14 18.74 140.26 20.10 0.067
DBP (mm Hg) 81.86 10.93 81.17 10.99 0.334
MAP 100.62 11.96 100.87 12.99 0.749

MWC- minimum waist circumference, MHC-maximum heap circumference, MUAC-mid upper arm circumference, BMI- body mass index, ,
WHR-waist-hip ratio, WHtR-waist height ratio, Cl-conicity index, TER-trunk extremity ratio, %BF-percentage of body fat, FM-fat mass,
FFM-fat free mass, AMC-arm muscle circumference, AMA-arm muscle area, AFA-arm fat area, SF;-sum of four (biceps, triceps,
subscapular suprailliac) skinfold, BMR-basal metabolic rate, IVF- intra-abdominal visceral fat, VFL-visceral fat level TC-total cholesterol,
TG-triglyceride, HDL-high density lipid, LDL-low density lipid, VLDL-very low density lipid, FBG-fasting blood glucose, SBP-systolic
blood pressure, DBP-diastolic blood pressure, MAP-mean arterial pressure

Table 2: Partial correlation coefficient (adjusted for sex) between changes in body fat distribution and changes in
metabolic variables

ATC ATG AVLDL | AHDL Alnsulin AHOMA-IR
AAGE -0.047 -0.071 -0.078 -0.030 -0.003 0.000
AMHC 0.026 0.054 0.054 0.129 0.024 -0.011
AMWC 0.092 0.081 0.090 0.102 -0.055 -0.057
ASF, 0.016 -0.025 0.003 -0.043 0.113 0.075
ATER -0.039 -0.039 -0.073 -0.039 -0.005 -.0015
AWHR 0.101 0.081 0.091 0.111 -0.053 -0.053
AWHtR 0.096 0.081 0.090 0.109 -0.052 -0.053
ACI 0.052 0.035 0.048 0.092 -0.087 -0.080
4. Discussion change in body fat distribution and metabolic measures

The present community based longitudinal study
provides valuable information regarding age Vvariation
(changes) in anthropometry, body composition, metabolic
profiles and blood pressure measures among the elderly
individuals of Asian Indian origin.

No significant changes for weight, fat mass, BMI,
WHR and IVF indicated that in spite of increasing age,
subjects were maintaining over all (e.g. BMI or FM) as well
as trunkal fat (e.g. WHR or IVF). On contrary, negative age
trend on muscle mass (e.g. FFM) indicated that aging process
was more prominent for FFM compared to FM. This fact is
critically important for people of Indian origin (P10) where
cardiovascular disease (CVD) risk factors occurred with
increasing level of trunkal fat for any given level of BMI. [11]
Moreover, no consistent significant association between
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(except for ATER) adjusted for sex vindicated the fact that
aging process was less pronounced on trunkal fat and lipids in
both the sexes.

The major limitation of the study was the small
sample size and therefore is not representative of the Asian
Indian population. Short time duration further limits the
present study.
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