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Extreme obesity: sociodemographic, familial
and behavioural correlates in The Netherlands

Maruschka P Merkus, Lisbeth M H Mathus-Vliegen, Catja Broekhoff,
Astrid M P Heijnen

Abstract
Study objective - To investigate the re-

lationship between sociodemographic, be-
havioural, and family characteristics and
the body mass index (BMI) (weight (kg)/
height (m2)) of extremely obese people.
Design - Self reported sociodemographic,
behavioural, and familial characteristics
and weight and height were obtained by
postal questionnaire.
Participants and setting - Adult, obese
Dutch people who, on their own initiative,
contacted our hospital for information on

obesity treatment were sent a ques-

tionnaire. A total of 244 of 690 subjects
had returned the questionnaire within the
stated period of 80 days. Due to missing
data 19 subjects could not be included in
this analysis, leaving 191 women and 34
men.

Main results - In women the BMI seemed
to be significantly inversely associated
with the level of education of the partner,
the number of cups of coffee consumed,
and number of cigarettes smoked a day. In
addition, the BMI ofwomen was positively
related to BMI of their mothers. Together
these variables explained 18'0% ofthe total
variation in BMI. In men none of the se-

lected variables was associated with their
BMI.
Conclusion - As the selected variables ex-

plained almost one fifth of the total vari-
ation in BMI, the impact of
sociodemographic, familial, and be-
havioural factors should have more re-

cognition in strategies aimed at reducing
obesity.
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Based on calculations of the body mass index
(BMI, weight (kg) divided by the square of
height (m)), 17% of the Dutch population
are overweight (BMI .27 kg/m2) and 5% are

extremely obese (BMI 30-0-39-9 kg/M2).l
Overweight and obesity are important risk fac-
tors for various chronic diseases such as cardio-
vascular diseases, diabetes mellitus, gall stones,
gout, certain malignancies, ventilatory and
musculoskeletal disorders, and psychosocial
dysfunction.2-8 Research on the origins of obes-
ity has focussed mainly on the (patho-)physio-
logical mechanisms. Yet, a number of studies
have shown the existence of sociodemographic,
familial (hereditary versus environmental), and
behavioural influences on the onset of obes-

ity.9 Most of these studies concerned repre-
sentative samples of the general population,
consisting principally ofnormal weight to mod-
erately obese people.9'-7202 There are few data
on the impact of these variables on extreme
obesity. As we had access to a large population
of severely (BMI 30-0-39 9 kg/m2), morbidly
(BMI 40 0-49-9 kg/m2), and super morbidly
(BMI . 50 kg/m2) obese persons, we per-
formed a study on the relationship between
sociodemographic, familial, and behavioural
characteristics and the degree of obesity.

Methods
POPULATION AND STUDY DESIGN
A short, late evening medical television broad-
cast about intragastric balloon treatment by
one of us (M-V) in October 1986 resulted in
1000 obese individuals contacting our hospital.
Five whole-day meetings were organised to give
information about the complex aetiology and
treatment of obesity and the place of in-
tragastric bubble therapy. Those who attended
the meeting were asked to complete a ques-
tionnaire with items on weight, height, medical
and familial history, education, and occupation
of the subject, partner, and father. They were
also asked to complete an eating behaviour
questionnaire.23

In May 1990, a total of 713 individuals (562
women and 151 men) who completed the 1986
questionnaires, and who had not participated
in any weight loss programme in our centre,
received a follow up questionnaire. This inquiry
consisted of questions about their present
weight and height and that of their family
members, self reported illnesses, weight re-
duction therapies, use of anorectic drugs, and
sociodemographic and behavioural char-
acteristics. In addition, information on per-
sonality traits was obtained.24

In the present report only the socio-
demographic, behavioural and family line ana-
lyses of the BMI are described.

SOCIODEMOGRAPHIC, BEHAVIOURAL, AND

FAMILY CHARACTERISTICS
The sociodemographic parameters considered
were marital status, education, and occupation
of the subject and of his/her partner and father,
and parity and the size of the family of origin.
Marital status was divided into married and
unmarried. People who were cohabiting were
classified as married. The unmarried category
comprised never married, separated, divorced,
and widowed. Parity was divided into four
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Figure 1 Mean body mass index (in kg/m2) in women and men according to their own educational level and those of
their partner and father.

categories: 0, 1, 2, and 3 or more children.
Size of the family of origin was categorised into
three levels: 1-2, 3-4, and 5 or more children.
Three levels ofeducation were distinguished:

(1) primary school, low secondary school level
and low vocational training (low level); (2)
intermediate and high secondary school level
and intermediate vocational training (in-

termediate level); and (3) university and high
vocational training (high level). Occupational
status was divided into four categories: (1)
unemployed; (2) blue collar workers and house-
wives (low status); (3) self employed trades-
men, small business men, farmers, and white
collar workers (intermediate status); and (4)
professional workers (high status).
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Table I Body nmass index (BMI) of the study population
in relation to category of sociodenmographic and
behavioural variables

BMI

VIanrable No Meani (950 CI)

(A) Womiieni
Marital status:

Married 124 40-3 (39-0,41 7)
Unmarried 65 41-7 (40-1,43-4)

Parity:
0 55 40-3 (38-5,42-1)
1 37 41 5 (38-9,44-0)
2 61 40-2 (38-2,42-3)
>3 38 41-9 (39-8,44-0)

Size of family of origin:
<2 children 66 41-5 (40-0,43-0)
3-4 children 65 39-0 (37-3,40-7)
> 5 children 52 42.1 (39-8,44-4)

Coffee consumption:
0 cups/d 51 40-6 (38-8,42-4)
1-3 cups/d 45 43-2 (41-0,45-3)
4-6 cups/d 60 41-0 (39-2,42-7)
. 7 cups/d 34 37.5* (34-7,40-3)

Alcohol consumption:
No 118 41-5 (40-2,42-9)
Yes 68 39 7 (38-1,41-3)

Smoking status:
0 cigarettes/d 114 41-0 (39 7,42 3)
1-15 cigarettes/d 41 42-1 (39 7,44 6)
. 16 cigarettes/d 33 38-4 (36-0,40 8)

(B) Ment
Marital status:

Married 21 39-4 (36-5,42-4)
Unmarried 13 36-0 (32-1,39-9)

Parity:
0 10 38-9 (32-1,45-3)
1 5 34 3 (29-8,38-9)
2 11 39 1 (35-1,43-1)
>3 8 38-1 (33-6,42-7)

Size of family of origin:
<2 children 8 37-8 (29-6,46-1)
3-4 children 19 38-6 (36-0,41-3)
> 5 children 6 37 4 (30-9,43-8)

Coffee consumption:
0 cups/d 5 44-8 (34-7,54-9)
1-3 cups/d 6 48-2 (28-0,68-3)
4-6 cups/d 10 42-2 (36-7,47-7)
>7 cups/d 12 42-9 (38-0,47-8)

Alcohol consumption:
No 15 37-2 (33-3,41-1)
Yes 16 38-6 (35-9,41-3)

Smoking status:
0 cigarettes/d 23 39-3 (36-3,41-9)
1-15 cigarettes/d 4 34-8 (28-6,41-0)
. 16 cigarettes/d 7 36-8 (29-8,40-4)

* p<0-05.

Table 2 Correlationi of the body nmass index (BMI) of
the cases with the BMI of their family nmenmbers

BMI (kgl.n12)
Wotn7cn1 Meni

r* A,(o r* NVo

BMI father 0-05 158 0-19 28
BMI mother 0- 18*t 166 0-15 28
BMI partner 0-09 125 0-21 22

* Correlation coefficient.
t p<0-05.

The behavioural variables comprised smok-
ing and consumption of coffee and alcohol.
Smoking status was based on cigarettes as only
three people reported that they smoked cigars
or a pipe. Smokers were grouped into: 0, 1-15,
and 16 or more cigarettes/day. Alcohol con-

sumption was divided into: 0, 1-8, 9-16, and

17 or more units/week. Since the numbers
in the two highest categories were small, the

second, third, and fourth categories were com-

bined and only "yes" or "no" alcohol con-

sumption was considered. Consumption of

coffee was grouped according to: 0, 1-3, 4-6,

and 7 or more cups/day. Being fifth in the world

ranking of coffee consuming countries (8 kg
per person per year), with tea consumption

Table 3 Multiple regressionz analysis of the univariate
si'gnjificanit associated sociodemographic, behaviouiral anid
famiLiy line characteristics with body nass index in the
femiiale study populationi
I anable B* p R2t

Educational level of -0-25 0-003 18-0',',
partner
Size of family of origin:
<2 v 3-4 0-04 0-678
> 5 v 3-4 0-08 0-377

Coffee consumption -0-28 0-00(1
Smoking status:

> 16 z 0 -0-24 0-007
1- 15 v 0 0-12 0-171

BMI mother 0-21 0-013
* Standardised regression coefficient.
t Adjusted RU.

lagging one third behind, only coffee con-
sumption was considered.2026

In addition, the BMI of the subjects were
related to those of their father, mother, and
partner.

STATISTICAL ANALYSIS
Differences in BMI between the categories of
the selected variables were analysed by one way
analysis of variance and where the data were
not normally distributed or there was inequality
of variances the Kruskall-Wallis test was used.
To pinpoint where the differences between the
categories of a variable lie, the Student's t test
or the Mann-Whitney U test with correction for
multiple comparisons by way of Bonferroni's
correction method were used.
The association between the BMI of the

subjects and those of family members were
assessed by Pearson's correlation coefficient.
Where data were not normally distributed the
Spearman rank correlation coefficients were
calculated.
To determine the extent to which statistically

significantly associated variables contributed to
the BMI independently of each other, stepwise
multiple linear regression analysis was per-
formed. Whenever doubt existed about a linear
relationship between the BMI and the ex-
planatory variable - that is, there was no sig-
nificant correlation coefficient - the variable
was introduced as a dummy variable. To con-
trol for the possible physiological effects of age
and smoking status on weight, all multivariate
analyses were adjusted for these factors.
The statistical analyses were carried out using

SPSSIPC+ software. All analyses were carried
out for men and women separately. Two sided
values of p<005 were considered statistically
significant.

Results
Within the fixed term of 80 days, 244 of 713
questionnaires were returned. In addition, 23
forms were sent back as undeliverable. Thus,
the response rate for the 1990 questionnaire
was 35 6% (244 of 690*100). Due to missing
data, 19 forms were unusable and excluded
from the present analysis, leaving a total of 225
persons in the study population, 191 women

(84 9%) and 34 men (15-1%N).
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Figure 2 Mean body mass index (in kglm2) in women and men according to their own occupational status and those of
their partner and father

The mean (SD) age of the women was 38-7
(FF-4) years and the mean BMI was 40-8 (7-2)
kg/m2. Corresponding values for the 34 men
were 44-2 (10-4) years and 38-1 (6-6) kg/M2,
respectively. The differences in BMI and age
between women and men seemed statistically
significant. Among women the prevalences of

severe, morbid, and super morbid obesity were
41-4, 41-3, and 12-0% respectively. Among
men corresponding prevalences of 50-0, 32-4,
and 2-9% were found.

In tables 1A and B and figures 1 and 2 the
numbers of women and men and their BMI in
each category of the selected sociodemographic
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and behavioural variables are displayed. In
women, a significant effect of educational level
of the partner, size of the family of origin, and
level of consumption of coffee on BMI was
found. Multiple comparisons between the cat-
egories of these variables showed a significantly
lower BMI for women with a partner educated
to an intermediate level compared with women
with a less educated partner. Women who drank
more than seven cups of coffee a day had a
significantly lower BMI than those who drank
one to three cups of coffee a day. With regard
to the size of the family of origin, no two
categories differed significantly from each
other. No significant relationships were found
between BMI of the women and their own
occupational status or that of their partner or
father. The consumption of alcohol was not
found to be related to their BMI.
Though no overall effect of their own edu-

cational level on BMI was detected among
men, those with a high educational level showed
a significantly lower BMI than those with a low
educational level. None of the other factors
considered seemed to be associated with BMI
among men.
The correlations of BMI of the subject with

BMI of his/her family members are displayed
in table 2. Only the BMI of the mother seemed
significantly positively associated with BMI of
the female subject (r=0 18).

In the women the educational level of the
partner, consumption of coffee, smoking status,
and the BMI of the mother predicted the BMI
independently of each other (table 3). Together
they explained 18 0% of the total variability in
BMI. The effect of their own educational level
on the BMI of the men disappeared when
adjustments for age and smoking were made.
As no significant linear correlation was found
between smoking status and BMI, as well as
between the size of the family of origin and
BMI (results not shown), both were introduced
into the regression analysis as dummy variables.

Discussion
Obesity affects women more often than men
and the preponderance of women is especially
noticeable in the super obese category. In this
study five of every six obese subjects were
women and the prevalence of super morbid
obesity was four times higher in women. On
evolutionary grounds, natural and sexual se-
lection may play a role, making women resistant
to famine and subject to obesity in times of
abundant food supplies or feasts. Socio-
culturally, women differ considerably from
men, but the relevance of this to extreme obes-
ity remains largely unknown.27 We therefore
studied the sociodemographic, familial, and
behavioural correlates of extreme obesity, real-
ising the limitations of the study as a result of
the composition of the population and the self
reported character of the data.

In the women in this study, a strong in-
dependent inverse relationship was observed
between BMI and the educational level of the
partner. No such relationship was found with
regard to their own educational level. Similar

results were obtained by Rimm and Rimm'9
and Shah et al2' in their female populations.
Several other studies, however, observed a clear
inverse relationship between own educational
level and the BMI of women'012141720 but did
not consider the educational level of the part-
ner. The discrepancy between these studies
may be explained by population related differ-
ences and the different criteria used to classify
education and BMI. In this respect it is re-
markable that both our study population and
the one of Rimm and Rimm'9 concerned over-
weight women wishing to lose weight, while the
other study populations consisted of random
samples of the general population. Fur-
thermore, the fact that almost all the women in
our study belonged to the low and intermediate
educational level, whereas significant differ-
ences in BMI were primarily found between
women of the highest and lowest levels of
education, may have contributed to the
discrepancy.'2 14 1620 Previous studies observed
either a positive'4 16 or inverse'° 12 152 association
between own educational level and BMI among
men. In our study, however, after adjustment
for age and smoking, no such relationship was
found. The small number of men in our study
population might be a possible explanation.
This may also hold true for the absence of an
association between BMI and any of the other
variables considered among the men. Al-
ternatively, it may suggest that male obesity is
less sensitive to social pressures than female
obesity.27

Like the female populations of Baecke et al'1
and Shah et al,2' the occupational status of our
study females did not determine their BMI.
However, Baecke et allo observed a significant
effect of occupational status of the female's
father. As their population consisted of young
adult women between the ages of 19 and 31
years, the characteristics of the family of origin
could still be expected to be of more sig-
nificance. In accordance with our results,
Baecke et all' did not find a significant influence
of the size of the family of origin on the BMI.

Unlike the common experience that women
become fatter after each pregnancy, the BMI
of the present women was not related to parity.
The effect of parity on BMI may be lost in
extreme obesity, as significant effects of parity
were found among women with a BMI ranging
from normal to moderate overweight.'0 1728

In previous studies, in addition to the child-
parent BMI associations, associations between
the BMI of spouses have been found, prompt-
ing the question whether family obesity is more
a matter of shared environment than of shared

29 2genes. 9 32 The only family BMI association
found in our study was one between women
and their mothers. As our population primarily
comprised extremely obese people, in contrast
to the former study populations, this might
suggest that extreme obesity is more a matter
of genetics than moderate obesity. However, as
we investigated mainly people seeking to lose
weight, these findings may not be generalisable.
Moreover, our observations also contradict the
suggested selective mating as an alternative
explanation of the association between the BMI
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of the spouses.'02930 In addition, no effect of
marital status on BMI was observed, equivalent
to results of some former studies.202' Other
studies, however, observed that married people
were of higher weight than unmarried
persons." 1'2 Not only the existence but also
the direction of the association remains to be
clarified, as Jeffery et al'5 observed lowest rates
of marriage in the lowest and highest quintiles
of weight distribution.
Our observation of an inverse relationship

between the BMI and the level of consumption
of coffee and smoking accords with the sup-
posed thermogenetic effect of caffeine and
smoking.3334 On the contrary, Shah et aPt' re-

ported a positive association between caffeine
intake and BMI but calory intake from milk
and sugar intake along with coffee and energy
from soft drinks were not controlled for.
Almost one fifth of the total variation in the

women's BMI was explained by socio-
demographic, familial, and behavioural char-
acteristics. Although we acknowledge that
other factors, such as heredity, are important
in the aetiology of extreme obesity, and though
we recognise the limits of our study, we still
believe that the above mentioned char-
acteristics should have more of a role in anti-
obesity strategies, as environmental influences
can be modified. Since extreme obesity, once

established, can hardly be treated effectively in
the long term, anti-obesity strategies should
focus on prevention by promoting healthy di-
etary habits and habitual physical activity. In-
formation services should take advantage of
findings such as ours and try to reach citizens
at home, at work, at primary and low vocational
training schools, at welfare centres, and
women's unions and associations.
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