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Abstract

The effect of obesity on glucose intolerance is a mixture of the impact of body composition on gucose-
insulin relationships as well as the modulation of this metabolism by physical activity. in this project, we
seek to measure the energy expenditure on activity, the rate of weight gain and changes in body
composition in afree-living population, and to relate these variables to changes in glucose tolerance and
insulin sensitivity. We have enrolled a cohort of 280 adults in Idikan a poor urban community in lbadan,
Nigeria, selected by simple random sampling from a population database. In this communication, we
report characteristics of the study cohort, findings on evaluation of a physical activity questionnaire and
changes in body size, body composition and measures of insulin resistance over a one-year period. Mean
age of the men is 49.7 (SD 12.7 years and of the women 44.7 (SD 10 7 years. Mean fasting blood
glucose was 45 7 (SD 475) mmol/L among men and 354 (SD 1. 02) mmoIlL among women. The modified
HIP physical activity (PA) questionnaire was evaluated in a subset of participants for whom scale
reliability coefficients of 057 and 033 were obtainedfor the occupational and leisure scales of HIP
respectively. Two-week test-retest intraclass correlation coefficient was 053. On validation against
doubly-labelled water measurements, the HIP occupational score showed apositive correlation =0.37,
p=0.01) with activity energy expenditure per kg body weight (AEEper kg) and a similar correlation of
0. 3 7 with physical activity level (PAL). Thus, the HIP occupational scale showed adequate consistency,
good test-retest reliability and good correlations with measures ofphysical activity by doubly-labelled
water. Over a one-year follow-up period, the participants showed increases in weight, BMI, waist
circumferences, fat mass, fasting insulin and insulin-to-glucose ratio. However, HOM44R did not
significantly change. Overweight increasedfrom 21.3% to 23.9% while obesity increasedfrom 52 to
7.7%. Baseline PA and change in PA were significant predictors of change in fat mass but not of other
outcomes. None of the participants became IGT or diabetic during the year. These findings are discussed
in relation to thefindings in the Jamaican study.

1. INTRODUCTION

The migration of an estimated 10 million people out of West Africa some 400 years ago has
led to the establishment of stable populations living today in widely contrasting
environments. Ancestral populations in West Africa, living in subsistence agricultural
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environments, contrast sharply with populations in Jamaica where the nutrition and
epidemiological transitions have been accelerating for the past 3 decades. African-ongin
populations in the United States currently live under the most Westemised conditions. This
economic and technological gradient is associated with a steep gradient in the dose of risk
factors for hypertension and diabetes, the most powerful determinants being obesity and
decreased physical activity. Indeed, the observed prevalences of hypertension and diabetes
rise steeply across the diaspora: hypertension prevalence in West Africa is approximately
15%; it is 25% in the Caribbean and 34% in the US [1]. For diabetes, the corresponding
prevalence rates are, 1%, 12% and 16% 2].

To some extent it is intuitively obvious that levels of physical activity have declined with
each step of the migration, form rural to urban West Africa, to the Caribbean, and ultimately
to the United States. Limited measurements of energy expenditure have been performed
among peoples of the African Diaspora and none in relation to the risk of diabetes. Our own
pilot data indicate that resting metabolic rate (RMR) is constant in ancestral and migrant
populations, and that energy expenditure on physical activity declines as adiposity increases.
However, the relationship of these changes to glucose intolerance is unknown.

Obesity appears to be a determinant of glucose intolerance in its own right, but it also
represents a summary statement of energy balance at any point in time. The effect of obesity
on glucose intolerance, therefore is a mixture of the impact of body composition on glucose-
insulin relationships as well as the modulation of this metabolism by physical activity. There
is good evidence to show that the risk of diabetes in transitional populations and societies is
directly related to the rate of anthropometric change.

In this project, we seek to measure the energy expenditure on activity, the rate of weight gain
and changes in body composition in a free living population, and to relate these variables to
changes in glucose tolerance, and the evolution of impaired glucose tolerance to frank
diabetes. This project (contract no. 10603) is coordinated with another project in this CRP
(contract no. 1060 Professor Terrence Forrester, Jamaica).

2. SPECIFIC AIMS

• Determine whether risk of incident diabetes and impaired glucose tolerance is related to
physical activity in two populations of the African Diaspora with widely different levels
of obesity.

• Determine whether risk of incident diabetes and impaired glucose tolerance is related to
rate of rise in body weight and change in body composition.

To accomplish these aims we are doing the following:

I Measure the components of the energy budget, R% TDEE, and Physical activity
(PA) at baseline in 150 normal glucose tolerant (NGT) individuals in Nigeria.

2. Measure body composition using deuterated water dilution and BIA at baseline in these
groups and relate this to glucose tolerance.

3. Determine the relationship between RMR, TDEE, PA on glucose tolerance, insulin
secretion and insulin sensitivity and define these relationships within the context of
rankings of weight, adiposity, and lean body mass in these groups.

4. Measure the change in the energy budget components as well as anthropometry
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annually for 3 consecutive years, and relate these to evolution to diabetes from IGT.
5 . Investigate the utility of alternative methods of measuring physical activity (including

PA questionnaires, activity monitors and heart rate monitors) in Jamaica and Nigeria,
and validate these methods against PA as measured by the doubly-labelled water
method.

3. RESEARCH DESIGN AND METHODS

The primary study group consists of 150 randomly selected individuals aged 25 to 55 years
from the population with normal glucose tolerance.

3.1. Measurements

3. 1. 1. Anthropometry and bloodpressure

Weight, height, and waist and hip circumferences are measured with an established protocol.
Weight is measured to the nearest .kg utilizing a calibrated electronic digital scale-,
standing height is measured without shoes to the nearest 0.1 cm. For both waist and hip
circumferences, the measurement is repeated. If two measurements differ by more than 0.5
cm, a third measurement is taken. Blood pressure is measured with an electronic measuring
device (Omron model) following a standardized protocol. Body mass index was derived from
weight and height as: weight kg)/height(m)2.

3.1.2. Body composition

For routine measurements, body composition are measured using bioelectric impedance
(BIA). Subjects are measured using an established protocol using the BIA analyser
Model BIA IO IQ from RJL Systems, Clinton Twp., MI, USA). Published equations calculate
body water to within 0.2+/- 1.5 kg of that by deuterium dilution in these populations 3].

3.1.3. Fasting glucose and insulin

Whole blood fasting glucose is measured using a glucose oxidase method. Fasting plasma
insulin is measured by radioimmunoassay. HOMA-IR (the insulin resistance index by the
homeostatic model assessment method of Matthews et al 4 was computed as: fasting
insulin (uU/ml)*fasting glucose (mmol/L)/22.5. HOMA-IR has been shown to be useful in
epidemiological studies and in a variety of situations [5-81. The insulin-glucose ratio was also
computed 9].

4 BASELINE STUDIES

Baseline studies were done between October and December 1999. The baseline measures
taken on enrolment included: weight, height, waist circumference, hip circumference, blood
pressure and BIA measurements. A fasting blood sample was taken from each participant for
glucose and insulin estimations. Fasting blood glucose was estimated within 30 minutes of
blood sampling using a glucose oxidase method. The plasma aliquot from the blood sample is
currently stored for fasting insulin measurements using radioimmunoassay.
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4.1. In depth study of subset of participants

A subset of 67 participants is being studied in depth. These studies are facilitated by on going
collaborative work with Loyola University of Chicago made possible through an NIH grant
on "Hypertension in Populations of West African Origin" (HL-45508). For this subset, RMR
was measured using indirect calorimetry in a Deltatrac metabolic cart. Doubly-labelled water
studies were also carried out on most members of this subset. Validation of a physical activity
questionnaire (including correlation with activity energy expenditure measured by doubly
labelled water and test-re-test reliability) was also done in this subset. The baseline
characteristics of the 67 participants are shown on Table .

TABLE 1 BASELINE CHARACTERISTICS OF 67 INDIVIDUALS BEING STUDIED IN
DEPTH

Charactristic Mea (SD)
Men n=33 Women n-34

Age (years) 46.8 (11.0) 44.5 7.7)
Weight (kg) 62.6 12.7) 54.1 (10.8)
Height (cm) 171.8 6.3) 156.) 10.3)
BNE (kg/m�) 21.1 3.5) 22.5 (5.1)
Waist circumference (cm) 84.2 (11.0) 80.5 9.6)
Hip circumference (cm) 93.0 7.9) 96.7 9.1)
Waist-hip ratio 0.90 (0.05) 0.83 0.06)
Resting metabolic rate kcal/d) 1498 217) 1237 154
Respiratory quotient 0.89 0.04) 0.87 0.04)
Fasting glucose (mg/dl) 75.8 22.1) 74.7 12.4)

4.2. Characteristics of the Study Cohort of 280 participants at baseline

4.2. 1. Demographic characteristics at baseline

The study cohort comprises 280 adults - 101 men and 179 women. Mean age of the men is
49.7 (SD 12.7) years and for the women 44.7 (SD 10.7) years. All belong to the Yoruba
ethnic group. Nearly all are either currently married 86%) or have been married before
(14%)- only 2 individuals have never been married. Over two-thirds 77%) are muslinis while
23% e hristians. One-half (51%) had had no education, comprising 36% of the men and
60% of the women.
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TABLE 2- DEMOGRAPFUC CHARACTERISTICS OF STUDY COHORT (N=280)

Charesteristic Male 101) Female( =179) All( =280
No % No % No %

-Educational Status
Mone 36 35.6 108 60.3 144 51.4

Primary 36 35.6 40 22.3 76 27.1
Secondary 21 20.8 29 16.2 50 17.9

Trade 3 3.0 1 0.6 4 1.5
University 5 5.0 1 0.6 6 2.1

-Marital Status
Married 91 90.1 149 83.2 240 85.7
Wido-wed 3 3.0 24 13.4 27 9.6

SeparatedlDivorced 6 6.0 5 2.8 1 1 3.9
Never Married I 1.0 1 0.6 2 0.7

-Refigion
Islam 77 76.2 139 77.7 216 77.1

Christianity 24 23.8 40 22.3 64 22.9

4.2.2. Lifestylejactors at baseline

Lifestyle questions asked included smoking and drinking (beer, palm wine, whiskey, local
liquor). Current smokers comprised 10.7% 19.8% of men, 56% of women), current regular
beer drinkers 68% 17.0% of men, 11% of women), current regular palm wine drinkers
2.9% 7.9% of men, no women) and current regular whiskey drinkers 1. 8% (5. 0% of men, no
women).
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TABLE 3 PREVALENCE OF SMOKING AND RINKING IN TE COHORT (N=280)

Percentage
Men N101 Women n=179 All n=280

Smoking
Current smoker 19.8 5.6 10.7

Ex-smoker 24.7 1.1 9.6
Non-smoker 54.5 93.3 79.3

Not sure 1.0 0.0 0.4
Drinking: Beer

Never 34.0 88.3 68.8
Sometimes 21.0 6.1 11.5
Regularly 17.0 1. 1. 6.8
Former 28.0 4.5 12.9

Drinking: Palm wine
Never 56.4 79.3 71.1

Sometimes 12.9 13.4 13.2
Regularly 7.9 0.0 2.9
Former 21.8 7.3 12.5
Not sure 1.0 0.0 0.3

Drinking: Whiskey
Never 64.4 89.4 80.4

Sometimes 13.9 7.8 10.0
Regularly 5.0 0.0 1.8
Former 15.8 2.8 7.5
Not sure 1.0 0.0 0.3

Drinking: Local liquor
Never 90.1 96.1 93.9

Sometimes 2.0 3.9 3.2
Former 7.9 0.0 2.9

About I in 12.9%) have a history of high blood pressure, including 14.9% of men and
11.7% of women.

The anthropometric indices (including weight, height, body mass index, waist circumference
and hip circumference) are shown below. Men were taller than women and had higher waist-
hip ratios but women had higher BMI, larger hip circumferences and higher figures for
overweight or obesity.
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TABLE 4 ANTHROPOMIETRIC MEASUREMENTS IN TE COHORT (N=280)

Characteristic Men (n=101) Women (n=179)
-Age (years)* 49.7 12.7) 44.7 10.7
-Weight (kg) 59.7 11.2) 58.3 13.3)
-Height (c!p)* 167.1(7.5) 157.8 7.1)
_BMI kg&)* 214 3.8) 23.4 5.3)
-Waist circumference (cm) 79.2 9.6) 80.8 (11.8)
-Hip circumference (cm) 87.7 7.8) 93.9 12.2)
Waist-hip ratio* 0.90 0.06) 0.86 (0.08)

_% BMI 25* 16.8 31.8

% BMI 30* 1 3. 10.6
*Male-female differences significant at p < .05 (Student's t test)

4.2.3. Body composition at baseline

Body composition measures are shown in the next table. Men had significantly higher fat-free
mass but women had higher fat mass and percent body fat.

TABLE 5 BODY COMPOSITION MEASURES IN THE COHORT (N=280)

Characteristic Men (n=101) Women (n=179
Fat-free mass (kg) 49.4.(7.7) 41.1 6.3)

lat mass (kg) 10.7 7.3) 17.2 9.2)
-Percent body fat (0/6) 16.9 9.2) 27.9 9.6)
All male-female differences significantly different at the p < 00001 level

4.2.4. Fasting blood glucose and diabetes mellitus at baseline

Mean fasting blood glucose was 457 (SD 475) mmol/L among men and 354 (SD 102)
among women.

According to WHO criteria, participants were diabetic giving a prevalence of 29% 95%
C 12 56%). Only two of the diabetics were previously diagnosed (or known) diabetics.
The diabetics comprised 6 men and 2 women, giving sex-specific prevalences of diabetes
mellitus of 59 95% C 22, 12.5)% for men and 1. 1 95% CI 0. 1 40)% for women. Being
male was significantly associated with diabetes (Fisher exact test p = 0028), with men
having 56 times the odds of women of having diabetes. Mean age of diabetics was 48.8 (SD
9.8) years in contrast to 46.4 (SD 17) years among non-diabetics -- 0.4577, p=0.648).

The relationship between anthropometry and diabetes are shown in the next table. Diabetics
tended to have a higher waist-hip ratio but lower percent body fat than non-diabetics.
However, no differences were significant at the p < .05 level. Also, diabetics had higher
mean blood pressures than non-diabetics: systolic blood pressure - 139.2 (SD 39.3) mmHg
versus 125.2 (SD 25.6) mmHg- diastolic blood pressure - 85.6 (SD 31.2) mmHg versus 76.2
(SD 15.9) mmHg.
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These findings are very similar to what was found in a survey of diabetes in the same
community 4 years previously [10] in which the prevalence of diabetes was 28% and that
most anthropometric measurements did not differ between diabetics and non-diabetics.

TABLE 6 TE RELATIONSHIP BETWEEN ANTHROPOMETRY AND DIABETES IN
THE COHORT AT BASELINE

Diabetic (n=S) Non-diabetic n=272)
Weight (kg) 58.5 (8.8) 58.8 12.7)
Height Um 163.7 (8.5) 161.1 (8.5)
BMI kg/m�) 21.9 3.9) 22.7 4.9)
Waist circumference 82.0 9.8) 80.2 (1.1
Hip circumference (cm) 89.0 7.5) 91.9 11.3)
Waist-hip ratio 0.92 (0.08) 0.87 0.07)
Percent body fat 20.9 10.9) 24.1 (10.8)

4.2.5. Relationship between body mass index andpercent bodyfat at baseline

The correlation between body mass index and percent body fat in the cohort was 075 (p <
0.0001). However, the correlation differed between men and women, being 070 among men
and 0.80 among women. Furthermore, scatter diagrams show that the relationship is linear
among men but curvilinear among women. Thus, both body mass index and its squared term
are significant predictors of percent body fat. The coefficient of determination (r 2) differed
considerably between the sexes, further confirming the marked sex differences in the nature
of the relationship of body mass index and percent body fat (Table 7.
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Figure la
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TABLE 7 SEX-SPECIFIC REGRESSION COEFFICIENTS FOR THE RELATIONSH[P
BETWEEN BODY MASS NDEX (BNE) AND PERCENT BODY FAT

Sex Intercept 0 P2 SEE r2
BMI MW % fat

Men
Linear model -19.43 1.70 6.6 0.48
Quadratic model 7.75 -0.76 0.05 6.6 0.49
Women
Linear model -5.86 1.44 5.8 0.63
Quadratic model -25.63 3.02 -0.03 5.7 0.65
All
Linear model -13.50 1.65 7.2 0.56
Quadratic model -28.53 2.88 -0.02 7.1 0.57
Note: a coefficients significant at p < 005 except for those of the quadratic model for men.
SEE = standard error of the estimate

Including sex in the quadratic model for all participants showed that at any level of BNH,
women had 8% higher fat mass than men (p < .000 1). Age was not a significant predictor of
percent body fat once sex was in the model.

These findings are very similar to a study of the relationship between body mass index and
body fat in three black population samples 3 in which of the three groups studied
(Nigerians, Jamaicans and African-Americans), Nigerian men showed a linear rather than a
quadratic relationship.

4.3. Evaluation of the Health Insurance Plan of New York (HIP) physical activity
questionnaire

During preliminary studies, we noted the following issues about physical activity in the
community:

• Physical activity levels at work are quite high because the level of mechanization or
automation of tasks is quite low

• Activities in the home such as cleaning and cooking may involve a great deal of physical
activity because few people can afford home appliances. So, for example, yam is pounded
by hand and pepper is often ground on a stone by hand.

• Leisure time activities do not include sports such as lawn tennis, golf or soccer for most
people.

• Few people undertake physical exercise in any form (walking, aerobics) for
health reasons; nearly all activities occur in relation to occupation, the home or social
occasions such as meetings or parties.

• Recall of events was possible but the exercise became difficult or confusing when people
were asked to recall activities in specific time frames. As such, PA questionnaires based
on 7-day recall of activities in 15 minute time segments cannot be used.

• Few people in the study site watched more than one hour of television a day.
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Two questionnaires were selected for evaluation, modification and testing after a review of
more than 30 different PA questionnaires. These are the Health Insurance Plan of New York
Questionnaire FUP) and the Modifiable Activity Questionnaire (MAQ). The first gives a
semi-quantitative score of occupational and leisure activities while the other one gives a PA
in met-hours/week over the previous year. Both were studied, modified and field-tested. After
field testing, it was decided to proceed with the HIP only because the MAQ proved difficult
to use in the field, required more time to administer and was largely irrelevant to the local
context.

The HIP consists of six occupational activity and five leisure time activity items. Each item is
assigned a weight (score). Sums of the weights are added for each section to obtain an
occupational score and a leisure score. The scores can be classified into 4 categories for the
occupation and leisure sections as follows:

Category Occupational Leisure
Least active 1-10 0-1
First intermediate 11-14 2-3

-Second intermediate 15-18 4-5
Most active 19-28 6-10

Modifications made included:

• Removal of the option on use of the subway, since there are no subways in Nigeria
• Converting blocks to physical distance in metres and distance between local landmarks
• Replacement of some items with appropriate local equivalents, viz,

*"Takes walks in good weather" was replaced with "Visiting friends and family"
"Gardening in spring or summer" was replaced with "Home gardening/communal

labour"
• "Takes part in sports" was replaced with "Dances at parties/churcw'

The modified questionnaire is attached to this report as an appendix.

The modified HIP questionnaire was evaluated as follows:

• Tests of internal consistency to show that the items on the HIP together measure a
common underlying dimension; in this case, physical activity

• Test-retest reliability to assess the stability of the scores obtained at a visit
• Validation against activity energy expenditure as measured by doubly-labelled water

(DLW)
• Performance when administered to the whole cohort of 280 participants.
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The first 3 were done entirely within the subset that was chosen for in-depth study while the
last was done in the whole cohort.

4.3. 1. Tests of internal consistency of the items on the HIP

Internal consistency was assessed using Cronbach's alpha as a measure of scale reliability
among 57 participants, all members of the subset (Table 8). Alpha values were moderately
high, being higher for the occupational scores than the leisure scores. The alpha values
suggest that the items on the leisure scale exhibit low internal consistency and are likely to be
less useful than the occupational scale in the local context.

TABLE 8: SCALE ELIABILITY COEFFICIENTS OF ITEMS ON HIP BY SEX (N=57)

HIP
Sex Occupational Leisure

Men (n--27) 0.65 0.35
Women (n�30) 0.57 0.54
All (n--57) 0.57 0.33

4.3.2. Test-retest reliability of HIP scores

Two-week test-retest reliability of scores on the scales was assessed among 57 members of
the subset in two ways: firstly, by computing intraclass correlation coefficients and reliability
of class means- secondly, by computing Lin's concordance correlation and a Bland-Altman
analysis.

Intraclass correlation coefficients and reliability of class means are shown in the next table.
Both were moderately high. However, men had higher intraclass correlation coefficients and
reliability of class means for occupational scores while women had higher values for leisure
scores. Pearson's correlation coefficients, Lin's concordance and Bland-Altman analysis all
follow this same trend of higher reliability for occupational scores among men but the
opposite among women.
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TABLE 9 INTRACLASS CORRELATION COEFFICIENTS AND RELIABILITY OF
CLASS MEANS FOR TWO WEEKS TEST-RETEST (N=57)

HIEP
Sex Occupational Leisure

Men (n=27)
Intraclass correlation coefficients 0.62 0.33
Reliability of class means 0.76 0.50
Women (n=30)
Intraclass correlation coefficients 0.47 0.69
Reliability of class means 0.64 0.82
All (n=57)
Intraclass correlation coefficients 0.53 0.53
Reliability of class means 0.69 0.69

Assessment of the HIP's two week test-retest reliability using Pearson's correlation
coefficient, concordance correlation coefficient of Lin and Bland-Altman analysis are shown
below.

TABLE 10: TWO WEEK TEST-RETEST RELIABILITY OF THE COWONENTS OF
TBE HM (N=57)

Bland-Alt an analysis
r rho Mean (SD) diff.95% LOA

en (n=27)
-Occupational 0.61 0.62 -0.19 4.38) -8.76,8.40
Leisure 0.32 0.31 0.04 2.89) -5.63 570
Women n-30)
Occupational 0.47 0.46 0.50 5.62) -10.51, 11.51
Leisure 0.74 0.69 0.87 1.87) -2.80,4.53
All (n=57)

-Occupational 0.53 0.52 0.18 5.04) -9.70, 10.05
Leisure 0.54 0.52 0.47 2.42) -4.27 522
Notes: x-Pearson's correlation coefficient- rho cLin's concordance correlation coefficient;
Diff.=difference between first and second scores- LOA=Iimits of agreement- All p values <
0.005
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4.3.3. Validation of HIP against activity energy expenditure as measured by doubly-labelled
water (DLW)

Validation of the HIP against a "gold standard", activity energy expenditure as measured by
doubly-labelled water was done among 49 individuals whose characteristics are shown
below.

TABLE 10: CHARACTERISTICS OF TE VALIDATION SAM[PLE THAT HAD BOTH
DLW MEASUREMENTS AND HIP (N=49)

Characteristic Men Women
n=24 n=25

Age (years) 45.5 (H. ) 44.9 7.9)
Weight (kg) 60.8 (10.8) 52.7 10.3)
Height (cm) 171.5 6.4) 157.4 5.2)
Body mass index kg/m2) 20.6 2.7) 21.2 3.6)
Fat mass (kg) 10.6 (5.8) 16.0 7.0)
Fat-free mass (kg) 50.2 (7.0) 36.7 4.7)
Percent body fat 16.7 7.0) 29.2 (8.5)
RMR (Kcal/day) 1466 197) 1180 139)
TDEE Kcal/day) 2443 512) 2102 83)
AEE Kcal/day) 733 416) 712 335)
PAL 1.67 0.32) 1.79 0.33)

Note: RVIR=resting metabolic rate; TDEE---total daily energy expenditure; AEE=activity
energy expenditure; PAL=physical activity level

Correlations between the HIP scores on one hand and activity energy expenditure (AEE),
activity energy expenditure per kg body weight and physical activity level (PAL) on the other
hand are shown in the next table.
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TABLE I CORRELATION COEFFICIENTS OF TE RLATIONSHIP BETWEEN
THE HIP SCORES AND ACTIVITY ENERGY EXPENDITURE (AEE), ACTIVITY
ENERGY EXPENDITURE PER KG BODY WEIGHT AND PHYSICAL ACTIVITY
LEVEL(PAL)

Occupatio al score Leisure score
r P r P

Men (n=24)
Activity energy expenditure (AEE) 0.16 0.465 -0.68 <0.001
AEEper kg boa� weight 0.19 0.379 -0.65 <0.001
Physical activity level (PAL) 0.20 0.338 -0.63 0.001
Women (n=25)
Activity energy expenditure .4EE) 0.52 0.007 -0.14 0.508
AEE per kg body weight 0.55 0.004 -0.07 0.748
Physical activity level (PAL) 0.52 0.008 -0.13 0.547
All (n=49)
Activity energy expenditure (AEE) 0.32 0.029 -0.39 0.005
AEEper kg body weight 0.37 0.010 -0.31 0.029
Physical activity level (PAL) 0.37 0.008 -0.31 0.033

In the whole sample, the correlation coefficient for the HIP occupational score is between 03
and 04. However, there is a significant negative correlation between the HP leisure score
and objective measures of physical activity. This suggests that the HP leisure scale does not
is not really a measure of leisure physical activity in the study community or that people who
were less active during leisure were more likely to report more physical activity. Given that
the negative correlation is sufficiently large and significant, this seems to be systematic rather
than random thus favouring the latter explanation (over-reporting of leisure physical activity).

Looking at sex-specific figures (above) shows that the HIP behaves as expected among
women but is not useful among men. Interestingly, adjusting for age and sex does not alter
the overall correlation coefficients for men and women combined (e.g. crude/adjusted r for
HIP occupation versus AEE are 032/0.32, versus AEE per kg 037/0.36, versus PAL
0.37/0.36). This suggests that the instrument might be useful at the population level even if
age and sex are not adjusted for.

4.3.4. Performance ofHIP among the cohort of 280 participants

The HIP was administered to the cohort of 280 to assess its performance. The occupational
score could not be computed for eight 2.8%) participants because they were not in formal
employment and the leisure score could not be computed for one 0.4%) because there was
no response to al least one item. Overall, 97% could have both scores computed.

Cronbach's alpha for this larger dataset was 042 for the occupational scale and 039 for the
leisure scale. Among men, the respective figures were 053 and 035; among women, they
were 039 and 045. These figures were somewhat lower than what was obtained in the
subset.
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4.3.5. Distribution of HIP scores

The distribution of the occupational and leisure scores are shown in the next figure. The
distributions do not show a marked departure from a Normal (Gaussian) one.

Mean scores and other univariate statistics are shown in the next table. There are no
significant male-female differences.

TABLE 12: ISTRIBUTION OF SCORES ON HIP OCCUPATIONAL (N=272) AND
LEISURE (N=279) SCALES

Percentiles
Mean SD 5'_ 25h 50th 75h 95th

Occupational (n=272)
Men 11.9 5.4 3 8 1 1 16 22

Women 11.1 4.7 3 7 1 1 14 20
All 11.4 5.0 3 8 1 1 15 20

Leisure (n=279)
Men 5.0 2.8 0.5 3 5 6 10

Women 5.4 2.7 1 3 6 7 10
All 5.2 2.7 1 3 5 7 10
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Figure 2

Distribution of HIP occupational scores
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Figure 3

Distribution of HIP leisure scores
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TABLE 13: CLASSIFICATION OF ACTIVITY SCORES ON HIP SCALES

Classification Score Men Women All
Occupational (n=272)
Least active 1-10 43.2 48.0 46.3
First intermediate 11-14 24.2 27.1 26.1
Second intermediate 15-18 21.0 17.0 18.4
Most active 19-28 11.6 7.9 9.2
Leisure (n=279)
Least active 0-1 11.0 9.5 10.0
First intermediate 2-3 20.0 17.9 18.6
Second intermediate 4-5 25.0 21.2 22.6
Most active 6-10 44.0 51.4 48.8

For both men and women, occupational categories are biased towards the lower end while
leisure categories are biased towards the upper end of the distribution.

4.3.6 Correlation with known covariates ofphysical activity

As there were no other direct measures of physical activity in the cohort, the U scores were
correlated with indirect measures (including systolic blood pressure, diastolic blood pressure,
pulse, body mass index, percent body fat, waist circumference and waist-hip ratio).

The correlation coefficients are shown in the next table.
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TABLE 14: CORRELATION BETWEEN H OCCUPATIONAL/LEISURE SCORES
AND KNOWN COVARIATES OF PHYSICAL ACTIVITY

r (p) rdJ (P)
Occupational (n=272)
Systolic bloodpressure -0 16 0.008)* -0 13 0.040)
Diastolic bloodpressu -0 14 0.023) * -0.13 0.034)*
Pulse -0.10 0.117) -0 13 0.03 8) *
Body mass index -0.02 0.701) -0.02 (0.808)
Percent bodyfat -0.09 0.159) -0.09 (0.158)
Waist circumference -0.06 0.356) -0.05 0.416)
Waist-hip ratio -0.02 0.696) -0.03 0.676)
Leisure (n=279)
Systolic bloodpressure -0.02 0.721) 0.03 0.606)
Diastolic bloodpressure 0.03 0.673) 0.03 0.628)
Pulse 0.11 0.077) 0.08 0.200)
Body mass index 0 16 0.007)* 0.12 0.059)
Percent bodyfat 0 16 0.007)* 0.11 0.073)
Waist circumference 0.08 0.167) 0.07 0.290)

-Waist-hip ratio -0 123 0.04) -0.08 0.206)
p < 0.05- radj - r adjusted for age and sex- also adjusted for body mass index for the

cardiovascular indices

The occupational (but not the leisure) score showed significant negative correlations with
blood pressures and pulse. The occupational score showed small negative correlations with
body mass index, percent body fat, waist circumference and waist-hip circumference but
these were not significant. On the other hand, the leisure score showed significant positive
correlations with body mass index and percent body fat. This suggests that in this lean
population (mean MM 21), fatter" people tended to over-report leisure-time physical
activity.

5 FOLLOW UP AT ONE YEAR

The first year follow up for the cohort of 280 participants in the cohort has been completed.
Of the 280, 243 have been successfully re-visited, giving a re-enrolment rate of 88%.

Results of changes in body size (weight, body mass index, waist circumference, hip
circumference and waist-hip ratio), body composition (fat-free mass, fat mass and percent
body fat mass), fasting glucose and physical activity score are presented for 158 individuals
who were normal glucose tolerant at the baseline visit and had two points estimation of
fasting glucose and insulin measurement. Results for men and for women are presented
separately.
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5.1. Changes in body size (weight, body mass index, waist circumference, hip
circumference and waist-hip ratio) between 1999 and 2000

The changes in body size (weight, body mass index, waist circumference, hip circumference
and waist-hip ratio) for men and for women are shown in Table 15. Both men and women
showed a significant increase in weight 1.4 kg for women, 13 kg for men) over the year.
This represented an increase in body mass index (BNG) of about 04 kg/m2. Waist and hip
circumferences also increased in both sexes but only men showed a significant increase in
waist-hip ratio.

TABLE 15: ONE-YEAR CHANGES IN BODY SIZE MEASURES

Mean(SD)
Measure Baseline Follow-up Change P

Women
Weight (kg) 57.5 11.7) 58.9 12.1) + 14 (5.5) 0.013*
Body mass index ftlm2) 23.4 4.8) 23.8 4.9) + 04 2.6) 0.151
Waist circumference (cm) 80.8 (10.5) 84.1 11.2) 33 7.0) <0.001*
Hip circumference (CM) 92.9 9.6) 95.2 9.8) + 23 4.9) <0.001*
Waist-hip ratio 0.87 0.07) 0.88 0.07) + 0.01 0.07) 0.081
Men
Weight (kg) 59.5 10.7) 60.9 (11.1) + 13 2.8) <0.001*
Body mass index ftlm') 21.2 3.3) 21.6 3.4) + 04 (1.1) 0.0 I*
Waist circumference (cm) 79.4 8.7) 81.6 9.3) + 22 4.2) <0.001*
Hip circumference (cm) 87.4 6.9 88.4 7.9) + 1.0 (5.0) 0.133
Waist-hip ratio 0.91 0.05) 0.92 0.06) + 0.01 (0.05) 0.031*
Tp for paired t test- *p < 0.05

5.2. Changes in body composition, physical activity score and fasting glucose between
1999 and 2000

The changes in body composition (fat-free mass, fat mass and percent body fat mass), fasting
blood glucose and physical activity for men and women are shown in table 16. Men showed a
significant increase in fat mass 3.7 kg cf. 22 kg) and percent body fat mass 5.6% cf. 32%)
but fasting glucose and PA score did not change much. On the other hand, women showed a
small but significant increase in fasting blood glucose 0.4 mmol/L) while showing increases
in fat mass and percent body fat as well.
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TABLE 16: ONE-YEAR CHANGES IN BODY CONTOSITION, PHYSICAL ACTIVITY
SCORE AND FASTING BLOOD GLUCOSE

Mean(SD)
Measure Baseline Follow-up Change P

Women
Fat-ftee mass (kg) 40.4 5.6) 39.9 (8.0) - 0.5 6.5) 0.430
Fat mass (kg) 17.1(8.4) 19.3 8.9) + 22 7.3) 0.005*
Percent bodyfat mass (q) 28.4 9.2) 31.6 10.3) 32 (10.8) 0.004*
PA score 11.2 4.5) 11.1(5.4) + 01(5.2) 0.875
Fasting blood glucose mollL) 3.4 0.6) 3.7 0.7) + 04 (1.0) <0.001*
Men
Fat-ftee mass (kg) 49.8 7.6) 47.1 6.4) - 27 4.5) <0.001*
Fat mass (kg) 10.1 6.9) 13.8 7.1) 37 3.8) <0.001*
Percent bodyfat mass (1196) 16.1 8.9) 21.8 7.9) 56 6.0) <0.001*
PA score 11.5 5.2) 10.5 4.9) - 1.0 (5.1) 0.156
Fasting blood glucose (mmollL) 3.6 0.7) 3.7 (0.8) + 0 I (I. 1) 0.712
p for paired t test; *p < .05

5.3. Changes in measures of insulin resistance between 1999 and 2000

Changes in measures of insulin resistance (fasting plasma insulin, the HOMA insulin
resistance index (HOMA-IR) and insulin-glucose ratio) are shown below. Because the data
are not normally distributed, they are presented as means and interquartile ranges. The
baseline and follow up distributions were compared using the non-parametric Wilcoxon
matched pairs signed rank test. Fasting insulin and insulin-glucose ratios increased in both
sexes while HOMA-IR did not show a significant change.
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TABLE 17: ONE YEAR CHANGE IN MF-ASURES OF INSULIN RESISTANCE

Media (interguartile range
Measure Baseline Follow-up p§

Women
Fasting plasma insulin (u Ulml) 4.0 3.4,5.4) 4.8 4.2,6.3) < 0.001
HO&M-IR 0.76 0.61 097) 0.77 0.63,1.15) 0.128
Insulin glucose ratio 1.00 0.82,1.32) 1.41 1.19,1.84) <0.001*
Men
Fastingplasma insuhn (uUlml) 3.7 3.1 52) 4.2 3.8,5.2) < 0001*
HOAM-IR 0.71 (0.510.95L_L 0.64 (0.51, 0.85) 0.310

1 Insulin glucose ratio 0.89 0.78,1.16) 1 1.41 1.11,1.70) <0.001* j
p for Wflcoxon matched pairs signed ranks test; p < 0005

5.4. Change in BMI categories over the one year period

Of the 155 individuals, 102 73.5%) were normal weight, 33 21.3%) were overweight and 
(5.2%) were obese. One year later, the percentages were now 68.4% normal weight, 23.9%
overweight and 77% obese. In other words, both over-weight and obesity increased overall.
However, this increase was virtually only among women as only one man crossed BNII
categories (from normal to overweight).

About 10. 5% of those who were normal weight became overweight one year later and 12. 1 %
of those overweight became obese. Twelve percent of those overweight reverted to normal
weight but all who were obese remained in the same category (Table 18).
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5.5. Changes in body size, body composition and insulin resistance measures by BMI
category change

The changes in body size, body composition and insulin resistance measures by BMI
category are shown below.

TABLE 19: CHANGES IN BODY SIZE AND BODY COWOSITION BY BNII
CATEGORY

AWeight ABMI AWaist AFat mass
Worse
NormallOverweight +5.7 +2.6 +6.3 +0.8
Overweightl0bese +6.1 +2.2 +0 I +1.8
Stable
Normal +0.8 +0.3 +2.8 +3.0
Overweight +1.5 +0.3 +1.8 +0.8
ObeselObese +2.2 -0.5 +6.1 +0.2
Better
OverweightlMormal -3.1 -3.6 -1.3 +0.2

TABLE 20: CHANGES IN INSULIN RESISTANCE MEASURES BY BMI CATEGORY
AInsulin AHONU-IER AIG ratio

Worse
NormallOverweight +0.71 +0.05 +0.28
Overweightl0bese +0.34 -0.12 +0.39
Stable
NormalWormal +0.76 -0.01 +0.38
OverweightlOverweight +0.71 +0.05 +0.28
ObeselObese +0.43 -0.01 +0.08
Better
OverweightlMormal +0.20 -0.19 +0.37

5.6. Predictors of changes in weight, body mass index and fasting glucose

Predictors of changes in weight, BNH, waist circumference, fat mass and measures of insulin
resistance over the one year period were evaluated using multiple linear regression analysis.
Potential predictors included age, sex and the baseline values of the outcome for changes in
weight and BNH. Potential predictors for change in measures of insulin resistance included
age, sex, baseline BMI and cange in BNH, baseline waist circumference and change in waist
circumference, baseline fat mass and change in fat mass, baseline PA score and change in PA
score. A stepwise strategy was used with backward elimination of variables.
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Weight change had no significant predictors. The only significant predictor of BNH change
was baseline BNE (regression coefficient 0 122 (SE 0042), p=0.004. Significant predictors of
waist change included age, baseline waist circumference, baseline BMI and change in BNH
(r2=0.28). Significant predictors of change in fat mass included baseline BNH, change in
BNII, baseline fat mass, baseline PA score and change in PA score r7=O.49). For insulin,
HOMA-IR and insulin-glucose ratio, the baseline values were the only significant predictors
(r2 of 0. 18 012 and 0 14, respectively).

6. DISCUSSION

The relationships between obesity, physical activity, diabetes and insulin resistance are
complex. This project seeks to define some of these relationships in a developing country
population in Africa with a low BNH -21-22 kg/m2) and a low prevalence of diabetes <
2%). At the present time, Nigeria is undergoing transition at several levels most of which
hinge on the socio-political transition from ilitary to democratic rule that started in 1999.
Thus, this project that started at the beginning of this transition process will probably capture
the changes in body size and body composition that may occur in its early years. Clearly,
there have been increases in weight and body fat over just one year of follow-up. In
comparison, there has been little change in glucose tolerance and insulin resistance. Given the
low baseline BNH, it would be interesting to see how obesity, diabetes and glucose tolerance
evolves in this study cohort. In our companion study in Jamaica, there has clearly been
worsening overweight and obesity accompanied by worsening glucose tolerance. In that
study, however, baseline BNII was quite high at the onset of the study (- 24 kg/m2 for men,
-29 kg/m2 for women) and so was the prevalence of glucose tolerance and diabetes. Thus,
the findings of this study suggest that the present population is yet to get into the BNH range
where increases in body size are accompanied by worsening glucose tolerance.

The cohort is still being followed up and more clues about the relationships between obesity,
physical activity, diabetes and insulin resistance should be available in a few years. Given the
well-known high prevalences of obesity and diabetes among populations of the African
diaspora, such an understanding may prove essential in designing interventions to reduce the
incidence of these conditions.
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Modified HIP Physical Activity Questionnaire
(Based on Health Insurance Plan of New York Questionnaire)

Physical Activity Connected with lob

Question Answer Assigned weight
Time on job spent sitting Practically all 0

More than 2 1

About 2 2
Less than 2 3
Almost none 4

Time on job spent walking Almost none 0
Less than 2 1

About 2 2
More than 2 3
Practically all 4

*Walking to get to and from work None or less than I block 0
1 or 2 blocks 1
3 or 4 blocks 2
5 to 9 blocks 3
1 0 to 19 blocks 4
20 to 39 blocks (I mile, not 2 5
40+blocks (2+miles) 6

Lifting or carrying heavy things Very infrequently or never 0
Sometimes 3
Frequently 6

Transportation to and from work None 0
Car and/or bus and/or railroad and/or I
ferry

Hours on the job Less than 25 1
25-34 2
35-40 3
41-50 4
51+ 5

Physical Activity off the Job

Item Frequently Sometimes Very infrequently/
never

Walks visits ftiends and neighbours 2 1 0
Works around house 2 1 0

Keeps home garden or participates in 2 1 0
communal abour

Dances at parties/church/other occasions 3 0
Other 3 2 0
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APPENDIX 1: AGENDA OF TE MEETING

SECOND RESEARCH CO-ORDINA TIONMEETING (RCH) FOR THE
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CHAIR: DR. FORRESTER
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Recent IAEA activities Dr. yengar

10.00 Administrative matters/
Option of one Agenda

10.30 Coffee Break
11.00 Country Reports: Chile (1) Dr. Diaz
11.45 Country Reports: Brazil 2) Dr. Sawaya

12.30 Lunch

CHAIR: DR. RUSH

14.00 Country Reports: China 3) Dr. Ma
14.45 Country Reports: Cuba 4) Dr. Hernandez
15.30 Coffee Break
16.00 Country Reports: Mexico (5) Dr. Valencia
16.45 General Discussion of the

5 country reports presented

17.30 Reception Location to be announced
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... ... .. .. .. .. ..... ...... . . .. ..... .................. ......... ..... .. ....................... .. .. ............. ............. .. .. .. . ... .. .... ............ . .... ... ... ...... .... ................

CHAIR: DR. VALENCIA

09.00 Country Reports: Jamaica 6) Dr. For-rester
09-45 Country Reports: Nigeria 7) Dr. Adeyemo
10.30 Coffee Break
11.00 Country Reports: New Zealand (8) Dr. Rush
11.45 Country Reports: U.S.A. 9) Dr. Saltzman
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12.30 Lunch
CHAIR: DR. ADEYEMO

14.00 General Discussion of Reports 6-9)
15.30 Coffee Break
16.00-17.30 Visit to the Institute of Tropical Medicine
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09.45 General Discussion of the outcome emerging from the country reports
10.30 Coffee Break
11.00 Identifying a structure for aiving at conclusions and preparation of final report

(discussion),
Identify Co-ordinator

12.30 Lunch:

14.00 Formation of writing groups:
1. Summary of the CRP
2. Data presentation+ treatment part
3. Individual country reports (coordination)

Coffee Break as needed

17.30 End of Session
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09.00 Writing assignments continued throughout the day

16.00 Plenary session day's progress and discussion of difficulties faced
17.30 End of the session
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09.00 Reshaping the reports based on Thursday's plenary discussion

14.00 - Summary of the discussions to be presented by the coordinator
- Acceptance of the report
- General remarks (open to all)

15.30 Closing of the meetings
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Ed. Ciencias Biomedicas, 2o andar
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Fax: +55 11 3872 8631
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CHE1,E

Dr. Jose Eduardo Galgani Fuentes
Universidad de Chile
Instituto de Nutricion y Tecnologia de los Alimentos
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fax: 56 2 2931268
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PEOPLE'S REPUBLIC of CHINA

Dr. Guansheng Ma
Chief Professor
Department of School Nutrition
Institute of Nutrition and Food Hygiene
Chinese Academy of Preventive Medicine
29 Nan Wei Road, Beijing 100050
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Fax: 86 10 63011875
E-mail: mgs�public.bta.net.cn

CUBA

Dr. Manuel Hernandez Triana
Institute of Nutrition and Food Hygiene
Director of the Department of Biochemistry and Physiology
Infanta 1158, Habana 10300
Tel.: 537 795180; Fax: 537 738313
E-mail: macondo�infbmed.sld.cq
manumacondo�hotmail.com
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INDIA

Dr. Chittaranjan S. Yajnik
Diabetes Unit
King Edward Memorial Hospital and Research Centre
Pune
Tel. +91 20 6111958
Fax +91 20 6125603
E-mail : diabetes�vsnl.com

JAMAICA

Dr. Terrence Forrester
Tropical Metabolism Research Institute
University of the West Indies
Mona, Kingston 7
Tel.: 876 9271884 or 9271620-9
Fax + 876 9770632
E-mail : tesgf�infbqhqn.com

Dr. Pamela Gaskin
Epidemiology Research Unit
Tropical Medical Research Unit
University of the West Indies
Mona, Kingston 7
Jamaica
Tel. +1 876 9271884
Fax: +1 876 9770632
E-mail : pg;4sKLg�j4wimona.edu.jm

Dr. Asha Badaloo
Tropical Metabolism Research Unit
Tropical Medical Research Unit
University of the West Indies
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Fax: 876 9770632
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MEXICO

Dr. Mauro Valencia Juillerat
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Fax: 52 62 800094
E-mail : maurogcascabel.ciad.mx
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Auckland University
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E-mail : elaine.rush�ait.ac.nz
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College of Medicine
University of Ibadan
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Tel.: 234 2 2411081
Fax: 234 2 2411768
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Loyola University School of Medicine
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APPENDIX 4 TABLE 2 MAIN FINDINGS AND PROGRESS TO DATE PER COUNTRY

Country Main Findings Implications Pending Work Isotopic Techniques Used
China )> Obese and overweight groups )> Dietary energy and fat > Deuterium dilution > Deuterium dilution

have significant greater BMI, intakes and physical analysis > Doubly labelled
waist, hip, waist/hip ration, activity levels play a > Data analysis: water
body fat than normal weight critical role in > Body composition
group. overweight and (anthropometry

> The total energy and fat intakes in obesity. versus deuterium
Obese and overweight groups > Overweight and dilution)
were greater than that in normal obesity is also the risk > Energy intake
weight group, while obese and factor for (weighted food
overweight groups expended hypertension and method) versus
much less calories than normal diabetes. energy
weight group. expenditure

> Obese and overweight groups > Energy
have significant higher expenditure
hypertension rate, fasting insulin (Physical activity
and leptin levels than normal questionnaire
weight group. versus DLW)

Chile After sunflower compared to canola > Fatty acids type > To complete the > Radio immune assay
treatment was found: ingested in the diet can sample (10 subjects (RIA)

> Significant changes in plasma n6/n3 modify te fat disposal. in each group) with > DEXA
fatty acids (n6/0) ratio It may be an additional corresponding

> Higher fat oxidation in controls, factor in worsening the measurements.
associated positively to changes in insulin resistance. > To enhance
plasma n6/n3 ratio. statistical analysis

> Higher insulin response in obese, > To include body
which was not associated to changes composition
in plasma n6/n3 ratio measurement by

DEXA
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Mexico > ffigh levels of obesity (BMI>30) > Total body fat and > Further analysis of > Deuterium dilution by
were found in 23.4% of the 350 men regional fat distribution body composition infrared spectroscopy
and women, 20-84 years subjects was one of the main by deuterium and TIR for body
measured in this study. factors implicated in dilution and body composition.

> Subjects with abnormal glucose risk for type 2 diabetes density to validate > Insulin by RIA.
levels had higher weight, BMIW/H, and CVD. BIA. > Leptin by RIA
BMI'/ofat, and blood pressure than > Intervention > Increase recruitment
normoglycaemic subjects. programmes based on of subjects.

> Subjects with high central adiposity reducing these risks > Complete analysis
(combination of % fat and W/H ratio) should be addressed in of diet, physical
had higher triglycerides 2 hr glucose this population. activity and socio-
levels and lower HDL - cholesterol. economic variables

> Of the anthropometric measurements, by multiple
waist, W/H and BMI showed the best regression
correlations with glycaemic status, procedures.
blood lipids and isulin sensitivity > Complete analysis
(IS10,12A of leptin and HOMA

> In terms of body composition, BIA calculations.
showed a good relationship with
(IS10,120)

Cuba > The main study included 48 elderly > This would indicate and > In spite of the fact > Doubly labelled water
subjects aged 60-74 years of a rural important that these results are (2 H and O)- method
mountain community of Western underestimation of their limited with respect for the measurement
Cuba. IGT after and WIT and energy requirement, to sample size, of total energy
hypertension were found in 40% or especially, in view of currently, part of expenditure.
23% of them respectively. the fact that in subjects this same study

> Total energy expenditure (TEE) and of low BMI, like those conducted in Chile
physical activity level (PAL) of those found in this study, and Mexico in the
subjects measured by the doubly have a potential risk for same age group,
Elabele water method were much falling into a chronic rural conditions and
higher of what has been reported for energy deficiency protocol is being
similar age groups in other studies. processes. finalized and will

> PALs obtained by the questionnaires provide very
underestimated energy expenditure important
and physical activity in a 27% information for final
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compared to the doubly labelled conclusions from
water method. the perspective of

> Dietary intake underestimated TEE energy requirements
in I I% for women and 5 5 % for men. and

recommendations.
> A follow-up of these

subjects extremely
important for it shall
shed light on matters
of energy balance
due to the marginal
status of some of the
individuals and in
the group as a whole
which will be
necessary for
appropriate
interpretation and
final conclusions.

Nigeria Over a one-year follow-up period, > Significant increases in > Completion of > Deuterium dilution
participants showed: weight and fatness have laboratory assays Doubly-labelled water

> Increased weight and BMI occurred in just one including lipid (D20 and 0 I )
> Increased prevalence of overweight year of follow up in a (cholesterol, HDL, > Radiommunoassay.

from 21.3% to 23.9% cohort from a lean LDL, triglycerides)
> Increase prevalence of obesity from population with BMI and glucose/insulin

5.2% to 77%. -21-22 kg/M2. assays.
> Increased body fat (fat mass and > These ave occurred > At least 12 years

percent body fat mass) but no without worsening more of follow up.
increase in fat mass glycaemia, status > Comprehensive

> Change in physical activity suggesting that the statistical analysis
predicting change in fat mass population is yet to and DabeledO.

> Increased fasting insulin and insulin- reach the BMI threshold > Dissemination of
glucose ratio above which worsening results through

> No increase in HOMMR. glycaemia status publications in peer-
accompanies further reviewed journals
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increases in weight and local meetings.
gain.

> Weight 9am was
virtually all fat and not
fat-free mass.

> These findings suggest
a great potential for
prevention of diabetes
in this population where
the current prevalence is
low.

Jamaica > Prevalences of IGT and frank > Increasing physical > Complete Deuterium dilution.
diabetes increased over 4 -year activity and decreasing characterization of > Doubly labelled water
follow-up in Jamaican adults. adiposity is urgently approximately 700 (2 H + 018).

> Lower physical activity was needed to stem the rapid subjects. > Radioimmunoassay.
significantly cross-sectionally rise in the evolution of > Stengthen the
associated with poorer glucose diabetes in Jamaica. validation of BIA
tolerance status. and physical activity

> All adiposity variables, eg, BMI, % by questionnaire
fat and waist circumference predicted using isotope
worsening glucose tolerance for men; dilution.
change in waist predicted worsening > Planning of an
status in both men and women. intervention to

improve the risk of
IGT and diabetes.

India > Prevalence of obesity and central > Measurement of body > Pending laboratory > Deuterated water
obesity progressively increased from fat and its central assays of insulin, method for estimation
rural to urban middle class men. distribution by cytokines, of TBW.

> This reflected in increasing appropriate methods endothelial markers > Radiommunoassays.
prevalence of diabetes (0 4 and should form an essential etc. > DEXA for body fat
101/6), impaired glucose tolerance 9, part of further sudies of > More detailed (and BMD).
12 and 20%), hypertension 2 4 and insulin resistance and statistical analysis. > CT-Scan for muscle
101/o) and plasma cholesterol and CV risk in Indians. > Expand the study to mass (thigh) and
triglyceride concentrations. > Careful attention should include women, to intramuscular fat.

> Body fat percent was a significant be paid to define the predictive > MRI for visceral and
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predictor of increasing cardiovascular anthropometric equations of body abdominal
risk in these populations, central measurements. fat from subcutaneous fat
obesity increased the risk further, > Appropriately designed anthropometry and
though numerically to a smaller bioimpedance programs bioirnpedance
extent. should be made measurements.

available for widespread
use.

Brazil Whole sample in comparison to reference > Living in shantytowns > To continue the > Radioimmunoassay
curves: in the city of Sao Paulo measurements of > Doubly Labelled

> Lower IGF-I levels 92% of the impairs growth. hormonal Water
children). > High prevalence of high parameters (salivary > DEXA.

> Higher diastolic blood pressure diastolic blood pressure cortisol, thyroid
(100% of the children above 50'h and in poor kids was found. hormones).
41% of boys and 28% of girls above > Stunted children > To continue the
90th). showed alterations in analysis of body

> Differences between stunting and insulin profile. composition.
non-stunting groups. > To compare results

> Stunted children had delayed Tanner of body composition
stages. with carbohydrate

> Lower fasting insulin. and lipid profile and
> Lower Beta cell production. blood pressure.
> Higher insulin sensitivity.

New > In normoglycaermic young men aged > Body fat and > TEE still to be > Deuterated water for
Zealand 18-27 years increased body fat and distribution predict at a analyses. body water

central obesity were associated with young age risk for Type > Physical activity, measurement.
measurements of glucose, insulin, 2 diabetes. diet and body > Doubly Dabeled
lipids and leptin that indicate an composition water for total energy
increased risk of Type 2 diabetes. interrelationships to expenditure.

> Central obesity and fibre intake are be explored. > Breath carbon-13 for
negatively associated, substrate oxidation.

> DEXA scan for body
and regional body
composition.

> RIA measurement for
plasma insulin.
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