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Obesity is one of the major risk factors for cardiovascular disease and non-insulin dependent diabetes mellitus. This
study describes cigarette smoking and the socio-demographic differences of body fatness in three sub-ethnic distinctive
communities in Guangdong Province, China. In this study, 935 adult Chinese (Chauzhou - 203 men and 111 women;
Meixian - 169 men and 140 women; Xinhui - 194 men and 118 women) were randomly sampled from three
communities. A standard protocol was used to measure stature, body weight, waist and hip circumferences. Body mass
index (BMI) and waist-to-hip circumference ratio (WHR) were calculated as measures of total body fatness and
abdominal body fatness, respectively. The questionnaire was self-administered and demographic and lifestyle factors
were assessed. WHR was positively related to age in men (p=0.0001) and in women (p=0.0001) while BMI was
associated with age only in women (p=0.0001). In women, WHR was significantly related to education levels after
adjusting for age and BMI (p=0.0300). In men, BMI differed by educational level, after adjusting for age and WHR
(p=0.0329). BMI was significantly associated with occupational status in men, after adjusting for age and WHR
(p=0.0004). Gross household income was significantly associated with WHR in men, after adjusting for age and BMI
(p=0.0469). Male smokers had a significantly higher mean BMI than the non-smokers, after adjusting for age and
WHR (p=0.0037). Marital status was not related to body fatness measurements after adjusting for age and WHR. The
differences in body fatness in Chinese living in Southern China can not be totally explained by educational level, '
occupational status, marital status, gross household income and cigarette smoking, particularly in women. Age was the

only consistent predictor of abdominal body fatness in both men and women and also of total body fatness in women. I

Introduction less consistent; some studies showed a negative
Obesity is a major health problem in many relationship'™’ and others showed a positive
communities'?. Increased total body fatness and  relationship'®".

abdominal fatness are major risk factors for cardiovascular
disease and non-insulin-dependent diabetes mellitus™*.
Ethnic differences in the prevalence of diabetes mellitus
were found to be attributable to obesity’’. Increasing
abdominal body fatness has been correlated with
respiratory infections and abdominal diseases®. Other
complications found in total obesity are hypertension,
hyperlipidaemia, cancer and gallbladder disease’.
Socio-economic status has been reported to be
associated with the prevalence of obesity, which differs
from country to country'®. In developing countries, a
strong and positive relationship between obesity and
socio-economic status has been shown in men and
women''2. On the other hand, the effect of socio-
economic status on obesity is less clear in men and women
in developed countries. Most studies showed a strong
inverse relationship between obesity and socio-economic
status in women'>'’. However, in men, the relationship is

Smoking is an important determinant of body fatness
in both men and women. Body mass index is higher in
non-smokers compared with smokers®®?', while smokers
had a significantly higher waist-to-hip ratio than non-
smokers®>?. The aim of the present paper is to examine
whether cigarette smoking and socio-demographic factors
explain the differences in body fatness (total and
abdominal) in three communities in Guangdong Province
of China.

Methods

This is a collaborative study between the Monash
University, Department of Medicine, in Australia and the
Guangdong Provincial Cardiovascular Institute (GPCI) in
China. With the GPCI as a collaborative study centre of
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the Melbourne Chinese Health Study, a standardised
protocol was used so that compatible data could be
obtained®*?. Research methods and base-line data have
been previously reported elsewhere”’. Briefly, the study
took place in 1989 in three communities in Guangdong
Province, in the south of the People’s Republic of China.
The participants were adult native residents of Chauzhou
city, Meixian city and Xinhui county. Free living
individuals were recruited at random. The Chauzhou
Medicine and Health Institute in Chauzhou city, the
Huangtong Hospital in Meixian city and the Public Health
Bureau of Xinhui county assisted with surveys in the
respective locations. Up to 300 subjects in each
community participated.

Weight was measured to the nearest 0.5 kg in light
clothing on a digital scale and height was measured to the
nearest 1 cm, without shoes. The waist circumference was
measured to the nearest of 1 mm at the level of the
umbilicus and the hip circumference was measured to the
nearest of 1 mm at the maximal hip diameter in light
clothing. Body mass index (BMI) was calculated as weight

Table 1. Study subject characteristics.

in kilograms divided by height in metres squared. The
Bray’s classification®®, for underweight (BMI<19 for men
and BMI<18 for women), acceptable weight (19 <BMI<25
for men and 18<BMI<24 for women), overweight
(25<BMI<30 for men and 24<BMI<30 for women) or
obese (BMI= 30 for men and women) was used to describe
the prevalence of overweight and/or obesity. Waist-to-hip
circumference ratio (WHR) was calculated as the waist
circumference divided by the hip circumference.

The questionnaire was self-administered and measured
the principle demographic and lifestyle characteristics,
including gender, age, marital status, educational level,
gross household income, occupational status and cigarette
smoking habits.

Results

A total of 935 adults took part in this study. Of these 314
participants lived in Chauzhou city (203 men and 111
women), 309 participants lived in Meixian city (169 men
and 140 women) and 312 participants lived in Xinhui
county (194 men and 118 women).

Men Women
Chauzhou Meixian Xinhui Chauzhou Meixian Xinhui

(203) (169) (194) (111) (140) (118)
Age (mean years = SD) 46492°% 43+103° 44%£96 40+£92° 37+£83%® 41+82°
Current smoker (%) 57.5 61.5 72.7 2.7 1.4 0.0
Percentage married 98.5 95.9 93.8 91.9 98.6 95.8
Educational level (%)
0-6 years 17.3 42 31.6 318 7.2 356
7-9 years 17.8 27.0 25.8 355 38.1 22.0
10-12 years 28.2 40.1 253 218 475 314
13+ years 36.6 28.7 17.4 10.9 72 11.0
Occupational status (%)
Professional & administrative 19.3 11.9 7.7 33.3 12.1 229
Clerical & sales workers 49.5 53.0 54.6 55.9 78.6 66.1
Manual workers & home duties 31.2 351 37.6 10.8 93 11.0
Gross household income (%)
<5 000 RMB 245 3.6 94 273 1.4 12.0
5001-10 000 RMB 62.5 63.1 440 55.5 57.6 48.7
>10 001 RMB 13.0 33.3 46.6 17.3 41.0 39.3

a,b: Identical superscript indicates significant differences between communities (p < 0.05); RMB is the unit of Chinese currency, Ren Men Bi (yuan)

Table 2. Mean and standard deviation (in parentheses) of the anthropometry, by community and gender.

Chauzhou Meixian Xinhui
Mean SD Mean SD Mean SD
Men n=203 n=169 n=194
Stature (cm) 167 6.0 167 6.2 166 58
Body weight(kg) 58.8 8.2 59.3 8.5 57.7 9.0
Waist circumference (cm) 76.6 8.0 77.1 8.7 76.1 9.5
Hip circumference (cm) 90.8 5.6 90.4 6.3 89.7 6.2
Waist-to-hip ratio 0.84 0.054 0.85 0.078 0.85 0.071
Body mass index (kg/m’) 21.2 2.7 21.2 2.7 20.9 3.1
Women n=111 n=140 n=118
Stature (cm) 156 5.2 156 5.0 157 52
Body weight (kg) 50.5 73 516 8.1 51.7 7.7
Waist circumference (cm) 72.9 8.8 71.2° 8.1 74.5° 9.0
Hip circumference (cm) 91.7 6.0 91.2 58 91.0 6.7
Waist-to-hip ratio 0.79° 0.063 0.78° 0.055 0.82% 0.065
Body mass index (kg/m®) 20.8 29 - 21.1 3.0 21.1 2.8

a, b: Identical superscript indicates signifigant difference between communities (p < 0.05)
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Table 1 shows the study subject characteristics. There
were significant differences in mean age among the three
communities for men and women. For men, the mean age
was significant lower in Meixian city compared to
Chauzhou city, and women in Meixian city were
significantly younger compared to women in Chauzhou
city and Xinhui county (p < 0.05). Educational levels and
gross household income differed significantly among the
three communities.

Table 3. The prevalence of overweight as defined by the
Bray’s classification,?® by community and gender

Chauzhou Meixian Xinhui

n % n % n %
Men
Underweight 42 207 39 231 68 351
(BMI < 19)
Acceptable weight 145 714 115 681 106 54.6
(BMI 2 19 and < 25)
Overweight 15 74 15 89 17 88
(BMI 2 25 and < 30)
Obese (BMI > 30) 1 0.5 0 0 3 1.6
Women
Underweight 20 180 22 157 15 127
(BMI < 18)
Acceptable weight 73 658 92 657 8 729
(BMI = 18 and < 24)
Overweight 18 162 26 186 17 144
(BMI 2 24 and < 30)
Obese (BMI > 30) 0 0 0 0 0 0

Table 2 shows that the waist circumference for women
in Xinhui county was significantly greater than that for
women in Meixian city. The waist-to-hip circumference
ratio was significantly different among the three
communities in women, with a higher WHR in Xinhui
county compared to Chauzhou city and Meixian city.

Table 3 shows the prevalence of overweight and
obesity. There were no differences between communities,
with virtually no obesity.

Table 4 gives the mean WHR and BMI in three
different age groups for the total and for each of the three
communities, separately for men and women. For all
communities combined, BMI in women and WHR in men
and women increased with age. Separate community
analyses showed that BMI in men did not differ among
the age groups.

Table 5 shows that there was no significant
relationship between WHR in men and BMI in women
with education. BMI in men was significantly different by
educational level, even after adjusting for age and WHR
(p=0.0329), with a significantly greater BMI for more
educated men. However this trend was not linear. In
women, age adjusted WHR was not significantly different
among the various educational levels (p=0.0625). The age
and BMI adjusted WHR, however, differed significantly
among the various educational levels (p=0.0300). A
significantly higher WHR was found in less educated
women compared to average educated women.

Table 6 shows that the BMI (p=0.0001) and the WHR
(p=0.0399) differed significantly by occupational status in
men after adjustment for age. However, after adjustment
for age and BMI, the association between WHR and
occupational status was no longer significant (p=0.7400).
BMI remained significantly associated with occupational
status, after adjustment for age and WHR (p=0.0004). The
clerical and sales workers had a significantly lower mean
BMI compared to transport and service workers. In
women both BMI and WHR were independent of
occupational status after adjusting for age and, the
residual effect of body fatness (eg WHR for BMI and BMI
for WHR).

Table 4. Body mass index and waist-to-hip circumference ratio by age group, communities and gender.

Total Chauzhou Meixian Xinhui
n mean SD n mean SD n mean SD n mean SD
Men
BMI (kg/m’)
<35 96 20.48 2.31 25 20.27 1.44 41 20.23 2.56 30 21.00 2.52
35-44 188  21.12 2.57 68 21.34 2.61 52 21.71 2.19 68 20.44 2.67
45+ 280 2128 3.17 110 21.30 2.95 76 2144 3.06 94 21.13 3.51
F-test 0.0595 0.1942 0.0227 0.3701
WHR
<35 96 0.82 0.046 25 0.81 0.045 41 0.82 0.044 30 0.82 0.050
3544 190 0.84 0.056 68 0.85 0.055 52 0.85 0.058 70 0.83 0.054
45+ 280 0.86 0.078 110 0.85 0.054 76 0.87 0.099 94 0.87 0.081
F-test 0.0001 0.0102 0.0172 0.0002
Women
BMI (kg/m’®) ‘ :
<35 132 19.96 2.50 34 19.14 2.11 66 20.03 2.44 32 20.70 2.79
35-44 136 21.32 2.92 39 21.07 2.79 48 21.74 3.13 49 21.11 2.81
45+ 101 21.89 2.99 38 21.94 2.98 26 22.53 3.16 37 21.38 2.87
F-test 0.0001 0.0001 0.0002 0.6100
WHR
<35 132 0.77 0.056 34 0.76 0.053 66 0.76 0.051 32 0.79 0.064
35-44 136 0.79 0.060 39 0.79 0.056 48 0.78 0.045 49 0.82 0.070
45+ 101 0.83 0.057 38 0.83 0.060 26 0.82 0.060 37 0.84 0.052
F-test 0.0001 0.0001 0.0001 0.0069
* For BMI, WHR was used as body fatness index; for WHR, BMI was used as body fatness index # Significance level of F-test
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Table 5. Body mass index and waist-to-hip circumference ratio by educational level, for men and women.

n Crude SD Age adj. SDh ABFI* adj. SD
mean mean mean
Men
BMI (kg/m®)
0-6 101 20.47 271 20.41 2.80 20.55 2.39
7-9 130 21.23 2.75 21.26 284 21.08 2.40
10-12 172 20.85 2.98 20.90 2.75 21.04 2.39
13+ 154 21.60 2.73 21.56 2.84 21.46 2.39
Significance level for F-test 0.0102 0.0096 0.0329
WHR
0-6 102 0.84 0.078 0.84 0.066 0.85 0.057
7-9 130 0.85 0.057 0.85 0.067 0.85 0.057
10-12 172 0.84 0.057 0.84 0.067 0.84 0.056
13+ 155 0.84 0.080 0.85 0.066 0.85 0.057
Significance level for F-test 0.1434 0.1856 0.5095
Women
BMI (kg/m?’)
0-6 87 21.26 2.87 20.93 2.78 20.63 2.47
7-9 118 20.87 3.05 20.84 2.70 21.04 2.42
10-12 127 20.93 2.85 21.28 2.81 21.28 2.48
13+ 35 20.87 2.70 20.55 2.74 20.62 2.40
Significance level for F-test 0.7789 0.4711 0.2441
WHR
0-6 87 0.82 0.064 0.81 0.057 0.81 0.049
7-9 118 0.79 0.057 0.79 0.055 0.79 0.049
10-12 127 0.79 0.061 0.80 0.057 0.79 0.051
13+ 35 0.80 0.074 0.79 0.055 0.80 0.048
Significance level for F-test 0.0010 0.0625 0.0300

*ABFI= Age and body fatness index

Table 6. Body mass index and waist-to-hip circumference ratio by occupational status, for men and women.

n Crude SD Age adj. SD ABFI* SD
mean mean adj. mean

Men
BMI (kg/m’)
Professional & administrative 74 21.04 2.42 21.05 2.73 21.15 2.36
Clerical & sales 294 20.59 . 2.65 20.60 2.74 20.71 2.38
Farming & mining 46 21.86 3.22 21.92 2.75 21.44 237
Transport, trades, services & others 148 21.92 3.10 21.86 2.79 21.73 240
Significance level for F-test 0.0001 0.0001 0.0004
WHR
Professional & administrative 74 0.84 0.067 0.84 0.066 0.84 0.056
Clerical & sales 295 0.84 0.072 0.84 0.067 0.85 0.057
Farming & mining 46 0.87 0.066 0.87 0.066 0.86 0.056
Transport, trades, services & others 149 0.86 0.059 0.85 0.066 0.84 0.057
Significance level for F-test 0.0325 0.0399 0.7400
Women
BMI (kg/m°)
Professional & administrative 81 21.00 291 21.10 2.77 21.19 2.42
Clerical & sales 250 20.71 2.81 20.80 2.68 20.80 243
Farming & mining ' 12 22.48 3.03 22.34 2.62 22.14 2.32
Transport, trades, services & others 26 22.93 2.87 21.86 2.90 21.66 2.54
Significance level for F-test 0.0006 0.1013 0.0969
WHR
Professional & administrative 81 0.79 0.062 0.79 0.056 0.79 0.049
Clerical & sales 250 0.79 0.062 0.80 0.057 0.80 0.049
Farming & mining 12 - 0.81 0.042 0.80 0.053 0.79 0.047
Transport, trades, services & others 26 0.84 0.062 0.80 0.060 0.80 0.052
Significance level for F-test 0.0013 0.7672 0.7400

* For BMI, WHR was used as body fatness index; for WHR, BMI was used as body fatness index
*ABFI = Age and body fatness index )
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Table 7. Mean and standard deviation (in parentheses) for body mass index and waist-to-hip circumference ratio by gross household

income, for men and women.

n Crude mean SD Age adj. SD ABFI* adj. SD
mean mean

Men

BMI (kg/nt)

<5000 RMB 72 20.64 2.89 20.65 2.86 20.60 242
5001-10 000 RMB 315 20.99 2.57 21.01 2.84 21.15 2.43
> 10001 RMB 170 21.45 3.28 2142 2.86 21.18 243
Significance level for F-test 0.0859 0.1241 0.1986

WHR

<5000RMB - 73 0.85 0.071 0.85 0.065 0.85 0.056
5 001-10 000 RMB 315 0.84 0.056 0.84 0.066 0.84 0.057
> 10001 RMB 171 0.86 0.082 0.86 0.065 0.85 0.056
Significance level for F-test 0.0082 0.0259 0.0469

Women

BMI (kg/n?’)

<5000 RMB 46 20.63 2.94 20.75 2.75 21.05 242
5001-10 000 RMB 198 20.86 2.88 20.93 281 20.94 2.44
> 10001 RMB 122 21.31 292 21.15 2.75 21.02 2.44
Significance level for F-test 0.2745 0.6526 0.9450

WHR

<5000 RMB 46 0.78 0.051 0.78 0.056 0.79 0.049
5 001-10 000 RMB 198 0.79 0.061 0.80 0.056 0.80 0.049
> 10001 RMB 122 0.81 0.068 0.80 0.056 0.80 0.050
Significance level for F-test 0.0284 0.1527 0.2220

* For BMI, WHR was used as body fatness index; for WHR, BMI was used as body fatness index

Table 8. Mean and standard deviation (in parentheses) for body mass index and waist-to-hip circumference ratio by cigarette

smoking status, for men and women.

n Crude mean SD Age adj. SD ABFT* adj. SD
mean mean

Men
BMI (kg/m)

Smokers 361 20.88 293 20.89 2.85 20.87 2.39
Non-smokers 203 2147 2.63 2145 2.84 21.48 2.40
Significance level for F-test 0.0188 0.0241 0.0037

WHR

Smokers 362 0.85 0.063 0.85 0.067 0.85 0.056
Non-smokers 204 0.85 0.075 0.85 0.067 0.84 0.056
Significance level for F-test 0.9164 0.7467 0.0618
Women
BMI (kg/m’)

Smokers 5 21.46 411 21.08 248 20.67 2.18
Non-smokers 364 20.98 2.89 20.99 2.86 21.00 244
Significance level for F-test 0.7179 0.9411 0.7641

WHR

Smokers 5 0.83 0.068 0.81 0.050 0.81 0.049
Non-smokers 364 0.80 0.063 0.80 0.055 0.80 0.050
Significance level for F-test 0.2906 0.4769 0.4427

* For BMI, WHR was used as body fatness index; for WHR, BMI was used as body fatness index

There were no significant differences in mean BMI
among families of various income levels for both men and
women (Table 7). The middle income families had a lower
WHR compared to the higher income families after
adjusting for age and BMI (p=0.0469). In women, WHR
was independent of household income, after adjusting for
age and BMI (p=0.2220; Table 7).

There were no significant differences between smokers
and non-smokers for either BMI or WHR in women or
WHR in men (Table 8). There was, however, a greater
BMI in non-smoking men compared to smoking men after
adjusting for age (p=0.0241) and after adjusting for age
and WHR (p=0.0037; Table 8).

There were no significant differences in mean BMI
among families of various income levels for both men and
women (Table 7). The middle income families had a lower
WHR compared to the higher income families after
adjusting for age and BMI (p=0.0469). In women, WHR
was independent of household income, after adjusting for
age and BMI (p=0.2220; Table 7).

There were no significant differences between smokers
and non-smokers for either BMI or WHR in women or
WHR in men (Table 8). There was, however, a greater
BMI in non-smoking men compared to smoking men after
adjusting for age (p=0.0241) and after adjusting for age
and WHR (p=0.0037; Table 8).
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Married men had a greater WHR (p=0.0429)
compared to those who never married, after adjustment for
age (Table 9). After adjusting for age and BMI,
differences in WHR between the ever married and never
married men were no longer significant (p=0.1919; Table
9). BMI was independent of marital status after adjusting
for age in men (p=0.0917, Table 9). In women, no
significant differences were found for BMI or WHR by
marital status (Table 9).

Discussion

In this study, age was the most important determinant of
total and abdominal body fatness. BMI and WHR
increased with increasing age. This is consistent with
other studies®®?"*. We adjusted BMI and WHR for each
other, because BMI was positively related with WHR in
these communities. Thus, determinants of BMI or WHR
could be assessed independent of each other. No other
confounding factors were identified in the assessment of
relationships between socio-demographic factors and body
fatness. There were consistent differences in educational
and income levels among the three communities in this
study. The prevalence of overweight did not differ between
the three communities.

In women, we did not find any significant associations
between BMI or WHR, and the socio-demographic
variables and cigarette smoking, after adjusting for age.
However WHR was positively related to education, after
adjusting for age and total body fatness. The same
relationship was reported in one other study®. Other
studies have showed that associations between socio-
economic status or socio-demographic factors and BMI or
WHR were more evident for women than for men in
developed countries and in developing countries”*?' %2,
There is no apparent explanation as to why there is a lack
of relationships in women in this study, except that the
prevalence of cigarette smoking was much lower among
the Chinese women compared with their Caucasian
counterparts living in Australia®. A positive correlation
between smoking and WHR in women has been reported

in other studies”**%. As the prevalence of cigarette

smoking is almost at the rate of zero in Chinese women,
an effect of smoking on body fatness is unlikely to be
detected. In this study, a significant and positive
relationship between BMI and education was found in
men. The same relationship is only reported in developing
countries or in Western communities two decades ago'®”.
In other studies, a negative association between education
and BMI has been reported®**?. In the Pitt County study
and in a study of Asians, however, no significant
relationship was found in men'>?,

Transport and service workers had a significantly
higher mean BMI than the clerical and sales workers, in
an age and WHR adjusted analysis. Occupational status as
a determinant of body fatness has been reported in many
other studies of Western communities'®. In one other
study, the same result as in Hispanic America was
reported”. Occupational status has also been strongly
related to BMI in Europeans and Pacific Islanders, in
whom a higher BMI is found among blue collar workers
than desk workers. The same relationship has not been
confirmed in an Asian populalion.13 Occupational status
was not significantly related to WHR after adjusting for
age and BMI in these Chinese communities. Thus,
occupational status does not appear to be an important
determinant of WHR in Chinese men living in these
communities.

Men of a middle gross household income had a
significantly lower mean WHR compared with their
higher income counterparts. This has not been reported in
any other studies. This suggests that the gross household
income level may predict abdominal body fatness in some
populations, or that our result was a chance one.

Male smokers had a lower BMI than non-smokers.
This has also been seen in other studies’®*~'. Other
studies also report a higher WHR among smokers when
age and total body fatness are considered”>*>*®. This was
not found in the present study.

Marital status was positively related to WHR in men,
after adjusting for age, but not after adjusting for age and

Table 9. Body mass index and waist-to-hip circumference ratio by marital status and gender.

n Crude mean SD Age adj. SD ABFI* adj. SD
mean mean

Men
BMI (kg/m’)

Never married 22 19.81 2.79 20.06 2.84 20.70 242
Ever married 542 21.14 2.85 21.13 2.79 21.10 242
Significance level for F-test 0.0313 0.0917 0.4595

WHR

Never married 22 0.80 0.053 0.82 0.064 0.83 0.055
Ever married : 544 0.85 0.068 0.85 0.065 0.85 0.056
Significance level for F-test 0.0019 0.0429 0.1919

Women
BMI (kg/m’)

Never married 16 20.52 2.88 20.94 2.67 21.15 237
Ever married 353 21.01 2.90 20.99 281 20.98 244
Significance level for F-test 0.5055 0.9430 0.7896

WHR

Never married 16 0.77 0.054 0.79 0.054 0.79 0.046
Ever married 353 0.80 0.063 0.80 0.056 0.80 0.049
Significance level for F-test 0.1494 0.5192 0.4882

For BMI, WHR was used as body fatness index; for WHR, BMI was used as body fatness index
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BML. In our study, married men were older and had a
greater abdominal fatness. The greater abdominal fatness
is age dependent and the marital relationship may in part
be due to the increased total body fatness with age. One
study found insignificant relationships between marital
status and BMI?'. In women, marital status per se had no
significant effect on body fatness. As the Chinese
population is relatively young (mean age around 40 years),
any relationship to menopausal status is less likely to be
detected””®.

Conclusion

Age was a consistent predictor of total and abdominal
body fatness in both men and women. For other variables,
there was a lack of consistent relationship between
cigarette smoking and socio-demographic factors for body
fatness (total and abdominal) in men and, especially, in
women in the Guangdong Province of China. There may
be several explanations. First, the mean BMI was very low
compared to the other studies (about 21 for both men and

women), with virtually no obesity in this population, a
phenomenon reported in the populations of developing
countries. However, a strong negative relationship
between body fat and socio-demographic parameters
rather than no relationship has been found in both men
and women'"'?. Secondly, the basis of comparison for a
particular Asian population may be different from one
which is Caucasian, for example, in socio-economic
development or biological characteristics. Yet another
explanation for the lack of relationships could be that
socio-economic indicators may not have a similar impact
on body fatness in socialistic societies as in capitalistic
societies. In a socialistic society any difference in socio-
economic status between individuals or population groups
do not correspond to those in a capitalistic society. Factors
other than age and socio-economic status are required to
account for more of the variation in body fatness and will
be of potential importance to the health status of these
communities.

Cigarette smoking and socio-economic indicators as determinants of body fatness
in three Southern Chinese communities of China
Linda Grievink, Bridget H-H Hsu-Hage, Xuxu Rao, et al
Asia Pacific Journal of Clinical Nutrition (1995) Volume 4, Number 4: 376-383
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