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Background. It has been previously demonstrated
that obesity is common among women with low socio-
economic status (SES), but the factors accounting for
this association are not well known. According to our
hypothesis, low SES is associated with psychosocial
stress, an unhealthy lifestyle, and reproductive his-
tory, which may increase the likelihood of women with
low SES to be overweight or obese.

Methods. We examined overweight and obesity in re-
lation to SES among 300 healthy women ages 30–65
years, who constitute the control group of the Stock-
holm Female Coronary Risk Study, a population-based
case–control study of women with coronary heart dis-
ease. This control group was compared with a large
population-based sample and found to be representa-
tive of healthy Swedish women ages 30–65 years. We
used an aggregate of education and occupation as a
measure of SES and defined overweight as body mass
index (BMI) between 23.8 and 28.6 kg/m2 and obesity as
BMI > 28.6 kg/m2.

Results. Low SES was a strong determinant of over-
weight and obesity among middle-aged healthy Swed-
ish women. The odds of being overweight or obese in-
creased with lower social position. After adjustment
for age, the odds ratios for overweight and obesity
among women in a low vs high position were 2.2 [95%
confidence interval (CI) 1.1 to 4.4) and 2.7 (95% CI 1.1 to
6.7), respectively. Both low social position and obesity
were related to reproductive history (higher parity
and earlier age at menarche), unhealthy dietary hab-
its, and unfavorable psychosocial factors (poor quality
of life, low self-esteem, and job strain). These factors
together explained 53% of the low-SES–obesity asso-
ciation.

Conclusions. Reproductive history, unhealthy di-
etary habits, and psychosocial stress accounted for a
large part of the association between low SES and obe-
sity. Dietary habits and psychosocial stress are poten-

tially modifiable factors, which should be taken into
account in intervention programs among women with
low SES. © 1997 Academic Press
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INTRODUCTION

Obesity is reported to be a risk factor for cardiovas-
cular and other diseases, as well as for psychosocial
problems [1–3]. Body weight is related to social rank or
position in many studies [4,5]. The strength of the re-
lationship may differ [6,7], but results are consistent in
that they show lower socioeconomic status (SES) to be
strongly associated with a higher prevalence of obesity
among women [7–21]. Among men, the relationship is
weaker and less consistent [22,23]. Although the au-
thors mentioned above have established the SES–
obesity relationship among women, very few have ex-
amined the factors that may explain this relationship.

In previous studies, body weight has been associated
with marital status [19,24–26], smoking [13,19,27], al-
cohol consumption [28–30], dietary habits [6,13,31],
physical exercise [13,19,32,33], reproductive history
[17–19,34–36], and psychosocial stress [11,37,38]. Un-
healthy dietary habits, reproductive history, and psy-
chosocial stress are also known to be associated with
low SES [14,15,17]. In general, however, no attempts
have been made to analyze the role of these factors in
explaining the association between low SES and obe-
sity. It has been demonstrated that gender and ethnic-
ity [7] and health behaviors (smoking, exercise pat-
terns, and dietary habits) [13] may account for some of
the SES differences in body mass index (BMI), but that
those health behaviors only explain away some of the
social gradient in BMI.

Our study examined overweight and obesity in rela-
tion to SES and several factors which may explain the
social gradient in obesity among middle-aged women in
a Western society. These factors included unhealthy
lifestyle [smoking, physical inactivity (at work and at
leisure), alcohol consumption, unhealthy dietary hab-
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its], intentional dieting, psychosocial stress (lack of
self-esteem, poor coping, poor quality of life, lack of
social support, and job strain), and reproductive his-
tory (early menarche, high parity, and early meno-
pause).

Our hypothesis is that low SES is associated with
psychosocial stress, an unhealthy lifestyle, and repro-
ductive history, which may increase the likelihood of
women with low SES to be overweight or obese.

MATERIALS AND METHODS

The study group comprised 300 healthy women ages
30–65 years. They constitute the control subjects of the
Stockholm Female Coronary Risk Study, which is a
population-based case–control study of psychosocial
and biological risk factors for coronary heart disease
(CHD) among women. All female cases 65 years of age
or younger hospitalized in greater Stockholm for an
acute event of CHD between February 1991 and Feb-
ruary 1994 were included in the patient group. Healthy
control subjects were chosen from the population reg-
ister of greater Stockholm. This population register in-
cludes the person identification numbers (based on
birth date and gender) of the residents in Stockholm.
‘‘Healthy’’ was defined as being free from symptoms of
heart disease and without hospitalization for any ill-
ness during the prior 5-year period.

The subjects were compared on educational level
with a random sample of 2,500 women of the same age
range from the general population of Stockholm [39].
No differences in educational level were found. In our
study, the proportion of women with less than high
school education (mandatory) was 53%, that with high
school was 20%, and that with college/university edu-
cation was 27%. In the Stockholm population-based
study, the proportions were 52, 21, and 27%, respec-
tively (P 4 0.75). In our study, 18% of the women were
in the range 30 to 49 years, 40% in the range 50 to 59
years, and 42% were 60 years and above. Although
older women are overrepresented due to our study de-
sign, the study group can be considered representative
of healthy women ages 30–65 years in the Swedish
population, regarding educational characteristics.

The subjects were contacted by a letter explaining
the objectives of the study and inviting them to partici-
pate. Those who did not call the clinic spontaneously
were then contacted by phone. Among all contacted
women, 17% declined to participate, mainly due to dif-
ficulties in arranging time off from work to participate
in the study. There were no significant differences in
the mean age between participants and nonpartici-
pants. More detailed information about recruitment of
subjects has been given elsewhere [40].

Socioeconomic Status

Socioeconomic status was measured using the Holl-
ingshead Index of social position [41]. This index con-

sists of an aggregated sum of educational and occupa-
tional measures. Social position was a better discrimi-
nator between SES and BMI than education alone.
Furthermore, since we are considering psychosocial
characteristics including job strain and life quality as
possible factors associated with weight, and which are
influenced by occupation, a combined index of educa-
tion and occupation was found to be an appropriate
measure of SES. The Hollingshead scale has been pre-
viously used among Swedish cardiac patients and
found to be a discriminatory predictor of mortality [42].

Educational level was reported by the subjects. Oc-
cupational level was based on the question: ‘‘What is
your current occupation? If no longer employed, state
your previous job.’’ Sixty-three women were not cur-
rently employed. Of these, 51 women had early pension
due to some disability, 11 women were currently un-
employed, and only 1 woman had been a homemaker
her entire life. The homemaker was excluded from all
analyses, and for the other 62 women, their previous
occupation was used. We tested the differences in BMI
levels between women who were currently working
and those who were not. The BMI level for currently
working women was 25.5 and for non-currently work-
ing women was 25.8 (P 4 0.66).

According to the Hollingshead’s method, occupa-
tional grade (I–VII) was multiplied by 7 and education-
al level(I–VII) by 4. For both occupational grade and
educational level, I corresponded to highest grade or
level, while VII corresponded to the lowest. This aggre-
gated score of education and occupational grade (social
position) ranged from 11 to 77. It was further classified
into tertiles using distribution of the score in the study
group: low (53–77), intermediate (38–52), and high
(ø37). This trichotomization has been previously used
as a measure of SES among women [13,19].

Outcome Variable

Body fatness, the primary outcome variable in this
report, was based on BMI. This is the most widely used
measure of obesity and it was used because it is
considered a highly reliable measure of body fat and
obesity [43]. BMI was computed as weight (kg)/
[height(m)]2 [43].

Weight and height were measured by one and the
same research nurse at examination. Height was mea-
sured to the nearest 0.5 cm with subjects standing
without shoes, heels together, and head straight. Body
weight was measured to the nearest 0.1 kg, using a
calibrated balance scale. Subjects were wearing ordi-
nary light clothes, and 0.5 kg was deducted from each
woman to exclude the weight of clothes. The body mass
index values were categorized as follows: normal
weight, <23.8 kg/m2; overweight, 23.8–28.6 kg/m2; and
obesity, >28.6 kg/m2, according to the criteria recom-
mended by the FAO/WHO/UNU expert consultation in
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1985 [44]. The cutoff points have been used in previous
Swedish studies [10].

Covariates

Background factors. Age (years) at examination
was obtained from the date of birth given in the person
number of the census register. Marital status was cat-
egorized as single, widowed, divorced, or cohabiting.
Women were defined as cohabiting if they reported be-
ing married or living with a male companion.

Lifestyle-related factors. Smoking was dichoto-
mized as 0 4 never smoked or previously smoked and
1 4 currently smoking.

Physical activity at work and at leisure was assessed
according to the World Health Organization criteria
and graded I to IV. For physical activity at work, I
corresponded to work where one was sitting most of the
time and did not need to walk a lot, and IV corre-
sponded to physically strainful work which required
one to carry heavy things. For leisure-time physical
activity, I corresponded to reading, watching televi-
sion, or other sedentary leisure activities, and IV cor-
responded to hard training or participation in competi-
tive sports regularly, several times per week. In the
analyses, physical activity both at work and at leisure
time was dichotomized into physically inactive (I) or
physically active (II to IV).

Data on intentional dieting were obtained by the re-
search nurse during interview. Subjects were asked
two questions, ‘‘Have you ever dieted in your life time?
If so, how many times?’’

Dietary habits. Diet was assessed using an 88-food
item frequency questionnaire (FFQ) with relative por-
tion sizes [45]. Variables derived from the dietary hab-
its questionnaire included total energy intake, total
fat, carbohydrate, sucrose, total fiber, and protein in-
take. For foods usually eaten on a daily basis such as
milk (5 types), bread (4 types), cheese (6 types), coffee,
sugar, and fat on sandwiches, open questions about
number of glasses of milk, slices of bread, slices of
cheese, cups of coffee, and teaspoons of sugar per day or
week were asked. For fat on sandwiches, the partici-
pants were asked whether they usually used a thick or
a thin layer. For the other 58 food items listed in the
questionnaire, participants were asked to estimate fre-
quency of consumption and indicate what portion size
they usually ate (small, medium, or large) in relation to
specified standard portions for each food item. These
standard portions correspond to ‘‘natural’’ units (e.g.,
one orange, two eggs) or typical serving size, derived
from the weight tables for foods and dishes prepared by
the Swedish Food Administration [46]. In the FFQ
there were nine predefined frequency categories, rang-
ing from ‘‘never or less than once per month’’ to ‘‘three
or more times per day’’. The questionnaire also in-

cluded additional questions about type of fat on the
table (5 types), fat usually used in cooking (8 types),
portion of visible fat from meat, and part of skin from
chicken/poultry usually consumed (‘‘all,’’ ‘‘only a part,’’
‘‘as much fat/skin removed as possible’’).

Daily energy and nutrient intake was calculated by
multiplying the frequency of use of each food by the
indicated portion size and by the nutrient content of
each food item (or a weighted average nutrient com-
position of each food group) and then summing across
all foods. The nutrient composition data used for cal-
culations are derived from the Swedish Food Adminis-
tration food data base PC Version 1992 [47]. For nu-
trient calculations, missing frequency answers were
treated as ‘‘never or less than once per month’’ cat-
egory.

Information about consumption of five alcoholic bev-
erages (beer 2.8% alcohol, beer 4.5%, wine 10–15%,
sherry 20%, and hard liquor 40%) was obtained by
open-ended questions about frequency per year, per
month, per week, and per day and about the usual
number of specified servings (bottles, cans, or glasses)
consumed at each occasion. The total average amount
of alcohol (100% ethanol) consumed was calculated in
grams per day taking into account frequency, amount,
and content of alcohol in specific beverages [48].

Subjective assessment of quality of dietary data was
done by the research nurse and was based on the ex-
amination of the questionnaires for obvious errors and
inconsistencies. These problematic answers in the food
questionnaire were then corrected during interview.

Reproductive history. Reproductive history was as-
sessed based on subjects’ own reports in a gynecological
interview, which was carried out by the research
nurse. Reproductive factors included age at menarche,
parity, menopausal status, and age at menopause.
Menopausal status was categorized as pre- or post-
menopausal. Postmenopausal status was defined as
having had no menses for at least 6 months prior to
examination.

A history of gynecological operations was obtained,
and surgical menopause was defined as present if bi-
lateral oophorectomy had occurred. A complete history
was also obtained on hormone replacement therapy,
and when it had been instituted in relation to meno-
pause. Women who were started on estrogen before
menopause were regarded as postmenopausal if they
were >50 years of age.

Psychosocial factors. Previously validated ques-
tionnaires were used to obtain data on job strain, social
support, self-esteem, coping, and global quality of life.

Psychosocial job strain was derived from the quo-
tient of psychosocial demand and decision latitude at
work, according to Karasek [49], the largest ratio cor-
responding to increased job strain. Psychosocial de-
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mand at work refers to the psychological demand one
experiences at work. The scale included five well-
validated questions (scores ranging from 1 to 20). The
highest score corresponded to a high level of psychoso-
cial demand at work. Decision latitude refers to the
control and power that one has at work, describing a
person’s ability to control her/his own work activities.
The scale included six well-validated questions (scores
ranging from 1 to 24) on intellectual discretion and
authority to make decisions on how and what to do in
one’s job. The highest score corresponded to a high
level of decision latitude.

Social support was based on a measure of quality of
social support that has been modified for use in popu-
lation studies [50]. This instrument consists of two
scales, one describing deep emotional relationships (at-
tachment) and the other describing the more periph-
eral contacts of social networks (social integration).
Both consist of 6-item continuous scales with ranges
from 0 to 6 and 6 to 36, respectively. For this report we
used social integration as a measure of social support.

Pearlin’s short instruments for self-esteem and cop-
ing was used [51]. The self-esteem scale had scores
ranging from 10 to 40, with higher score corresponding
to better self-esteem. The coping instrument had scale
scores ranging from 7 to 28, with higher score corre-
sponding to better coping.

Global quality of life was based on the scale devel-
oped by Andrew and Withey [52]. The scale is repre-
sented by a ladder of life, which is presented as a 10-
grade scale, defining expectations for the present and
the future. The 1st grade represents the worst possible
and the 10th the best possible life. For this report we
used quality of life as it was expected to be in the fu-
ture.

Statistical Analyses

The distributions of study variables were calculated
as means, standard errors, minimum and maximum
values, and proportions. Analysis of variance using
Wilcoxon signed rank tests were used for continuous
variables, and x2 tests were used for discrete variables.

Logistic regression analysis was used to test the ef-
fect of social position on overweight and obesity. Esti-
mates of odds ratios and 95% confidence intervals (CI)
were computed. A test for linear trend was used to
assess the association between social position and the
odds of being overweight or obese [53]. Multivariable
logistic regression techniques were performed to assess
correlates of obesity. In order to examine clearly the
correlates of obesity, overweight women were excluded
from the explanatory logistic models of obesity. In this
analysis normal weight was the reference category. Ex-
plained gradient was examined by taking each factor
at a time in an age-adjusted logistic model together
with social position.

Percentage of reduction (explained gradient) in the
excess risk for obesity in relation to social position,
after inclusion of each explanatory factor, was calcu-
lated as follows:

­ =

odds ratio~age+social position! −
odds ratio~age, social position, +explanatory factor! × 100

odds ratio~age+social position! − 1

All statistical tests were two-tailed. Stata 5.0 for Mac-
intosh [54] and JMP Statistics for the Apple Macintosh
Version 3.1 were used to run the analyses [55].

The study was approved by the Ethical Committee at
the Karolinska Hospital, Stockholm.

RESULTS

The mean age of the participants was 56 ± 7.0 years.
Thirty percent were premenopausal and 70% were
postmenopausal women. The mean value for BMI for
the whole group was 25.6 ± 4.8, median 24.6, with a
range 17.6 to 48.6 kg/m2. Using the recommended BMI
categories, 41% (124) had normal weight, 40% (119)
were overweight, and 19% (56) were obese. Social po-
sition was distributed as follows: 34% (102) were in a
high social position, 37% (110) were in an intermediate
social position, and 29% (87) were in a low social posi-
tion.

Associations of BMI with Covariates

Statistically significant associations for BMI catego-
ries were found with social position (P 4 0.01), age (P
4 0.02), and such reproductive factors as menopausal
status (P 4 0.01) and age at menarche (P 4 0.02)
(Table 1). Women who were older, who had lower social
position, who were postmenopausal, or who had early
menses were heavier than others. Also, women who
had high parity or had early menopause were likely to
be heavier than others, although these associations did
not reach statistical significance (Table 1).

Among the psychosocial factors, statistically signifi-
cant associations for BMI categories were found with
global quality of life (P 4 0.04) and self-esteem (P 4
0.05). Women who reported poor quality of life or low
self-esteem were heavier than others. Associations for
BMI categories with job strain, coping, and social sup-
port did not reach statistical significance, although
there was a tendency for women with high job strain,
poor coping, or poor social support to be obese.

Among the lifestyle factors, smoking status (P 4
0.03); intentional dieting (P < 0.001); alcohol consump-
tion (P 4 0.02); and total fiber (P 4 0.02), carbohy-
drate (P 4 0.04), protein (P 4 0.05), and sucrose in-
take (P 4 0.03) were positively associated with BMI
categories (Table 2). Women who reported physical in-
activity at leisure or higher total energy or total fat
intake were likely to be heavier than others, although
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these associations did not reach statistical significance.
In contrast, women who reported physical inactivity at
work had a tendency toward normal weight; the asso-
ciation, however, did not reach statistical significance
(Table 2).

Associations of Social Position with Covariates

Women in a low social position had a higher preva-
lence of smoking (47%) than those in a high social po-
sition (25%) (P 4 0.003). Also, there was a tendency for
women in a low social position to be physically inactive
at leisure, but the differences were not statistically sig-

nificant. On the contrary, alcohol consumption was
higher among a high social position women (9.5 g/day)
than among those in a low social position (6.3 g/day) (P
4 0.03).

The association of social position with dietary habits
was less consistent. There was a tendency for women in
a high social position to have a healthier diet than
those in a low social position, but these associations did
not reach statistical significance.

Women in a low social position were more likely to
report an early menarche, an early menopause, and
higher parity. The associations, however, did not reach
statistical significance.

TABLE 1
Associations of BMI Categories with Background Variables, Reproductive Factors, and Psychosocial Factors

Variable
Normala

n 4 124
Overweight

N 4 119
Obese

n 4 56 P

Background factors
Marital status (%)

Single 13% 7% 10%
Cohabiting 60% 68% 62%
Divorced 20% 17% 15%
Widowed 7% 8% 13% 0.60

Age (years) (mean ± SEM)b 55.1 ± 0.7 57.2 ± 0.6 57.9 ± 0.9 0.02
Reproductive factors

Age at menarche (years) (mean ± SEM) 13.7 ± 0.1 13.6 ± 0.1 13.0 ± 0.2 0.02
No. of pregnancies (mean ± SEM) 2.0 ± 0.2 2.4 ± 0.1 2.6 ± 0.2 0.06
Age at menopause (years) (mean ± SEM) 49.4 ± 0.6 48.8 ± 0.4 48.1 ± 0.8 0.20
Postmenopausal (%) 60% 78% 76% 0.01

Psychosocial factors
Global quality of life (scales) (mean ± SEM) 7.4 ± 0.2 7.0 ± 0.2 6.4 ± 0.3 0.04
Self-esteem (scales) (mean ± SEM) 32.9 ± 0.4 31.0 ± 0.5 30.4 ± 4.6 0.05
Coping (scales) (mean ± SEM) 22.4 ± 0.3 22.2 ± 0.3 22.1 ± 3.3 0.98
Social integration (scales) (mean ± SEM) 22.2 ± 0.5 21.5 ± 0.5 21.5 ± 5.2 0.76
Attachment (scales) (mean ± SEM) 5.6 ± 0.1 5.5 ± 0.1 5.4 ± 0.2 0.51
Job strain (ratio)

(psychosocial demand/decision latitude at work) 0.69 ± 0.03 0.70 ± 0.03 0.71 ± 0.03 0.07

a Normal weight, <23.8 kg/m2; overweight, 23.8–28.6 kg/m2; obese, >28.6 kg/m2.
b SEM, standard error of mean.

TABLE 2
Associations of BMI Categories with Lifestyle-Related Factors

Variable
Normala

n 4 124
Overweight

n 4 119
Obese

n 4 56 P

Smoking (% yes) 40% 30% 22% 0.03
Physical inactivity at leisure (%) 17% 17% 26% 0.27
Physical inactivity at work (%) 50% 46% 46% 0.81
Alcohol consumption (g/day) (mean ± SEM)b 9.0 ± 0.8 7.3 ± 0.7 6.3 ± 1.4 0.02
Dieting (No. of times/person) (mean ± SEM) 0.18 ± 0.8 0.57 ± 0.1 0.94 ± 0.2 0.0001
Dietary habits

Total energy intake (kcal/day) (mean ± SEM) 1337.5 ± 38.2 1327.0 ± 35.1 1472.1 ± 79.5 0.11
Total fat intake (g/day) (mean ± SEM) 48.3 ± 1.9 45.8 ± 1.6 52.1 ± 3.6 0.19
Total fiber intake (g/day) (mean ± SEM) 13.5 ± 0.4 14.2 ± 0.4 15.8 ± 1.0 0.02
Carbohydrate intake (g/day) (mean ± SEM) 154.2 ± 4.2 158.3 ± 4.7 176.3 ± 10.2 0.04
Protein intake (g/day) (mean ± SEM) 56.5 ± 1.7 57.9 ± 1.5 64.0 ± 2.9 0.05
Sucrose intake (g/day) (mean ± SEM) 24.3 ± 1.2 25.1 ± 1.2 31.0 ± 3.3 0.03

a Normal weight, <23.8 kg/m2; overweight, 23.8–28.6 kg/m2; Obese, >28.6 kg/m2.
b SEM, standard error of mean.
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Women in a low social position had lower self-esteem
(P 4 0.01), poorer social supports (P < 0.001), higher
job strain (P 4 0.05), poorer coping (P 4 0.05), and
poorer quality of life (P 4 0.05) than women in a high
social position.

Associations of Social Position with BMI

Proportions of women who were normal weight, over-
weight, or obese by social position strata are summa-
rized in Fig. 1. More women who were overweight
(39%) or obese (39%) were found in a low social position
and fewer were found in a high social position, 26% and
25%, respectively (P 4 0.01).

Age-adjusted logistic regression showed that the
social gradient was steeper for obese than for over-
weight women. After adjusting for age, the odds of be-
ing obese for women in a low social position were 2.74

(95% CI 1.13 to 6.67) compared with women in a high
social position. For those in the intermediate social
position, the age-adjusted odds ratio (OR) for obesity
was 2.34 (95% CI 1.05 to 5.24) (P value for trend 4
0.01).

The age-adjusted OR for overweight among women
in a low social position was 2.23 (95% CI 1.13 to 4.39)
compared with women in a high social position, while
the OR for overweight among women in an intermedi-
ate social position was 1.19 (95% CI 0.64 to 2.23) (P
value for trend 4 0.03).

Explanatory Factors for the Low-SES–
Obesity Association

We used logistic regression analysis to assess the
factors that accounted for the social gradient in obe-
sity. Obese women were compared with women with

FIG. 1. Proportions of women with normal weight, overweight, and obesity by categories of social position.
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normal weight. Factors were grouped into dietary hab-
its (fiber, carbohydrates, sucrose, protein, and total en-
ergy), reproductive history (early menarche and high
parity), and psychosocial factors (poor quality of life,
lack of self-esteem, and job strain). Each factor was
taken at a time in the logistic regression model to-
gether with social position and age. All factors belong-
ing to the same group were further included in the
model simultaneously. For each model, the odds ratio
(with explanatory factor) for obesity in relation to low
social position was observed and the change in odds
ratio (with and without explanatory factor) was calcu-
lated. We adjusted for age in each model because age
was associated with both social position and obesity
and with several explanatory factors.

Among the factors that accounted for the SES–
obesity association, reproductive history (early menar-
che and high parity) had the strongest explanatory
power (Fig. 2). The age-adjusted OR for obesity in re-
lation to low social position was 2.74 (95% CI 1.13 to
6.67, P trend 4 0.01). It was decreased to 1.98 (95% CI
0.71 to 5.27, P trend 4 0.13) when early menarche and
high parity were added to the logistic model, account-
ing for 44% of the social gradient in obesity. Among the

reproductive factors, early menarche explained the
largest proportion (28%).

Dietary habits was the second strongest factor ac-
counting for the association between low social position
and obesity. The age-adjusted OR for obesity in rela-
tion to low social position decreased from 2.74 to 2.05
(95% CI 0.78 to 5.34, P trend 4 0.09), accounting for
40% of the social gradient in obesity (Fig. 2). Among
the dietary habits, total fiber, carbohydrates, and su-
crose explained the largest proportion (>35%).

By adding psychosocial factors (quality of life, self-
esteem, and job strain) to the logistic regression model
together with age and social position, the age-adjusted
OR for obesity in relation to low social position de-
creased to 2.17 (95% CI 0.89 to 5.71, P trend 4 0.06),
accounting for 33% of the social gradient in obesity.
Among the psychosocial factors, poor quality of life ex-
plained the largest proportion (34%) (Fig. 2).

When analyzed in the same model, reproductive fac-
tors, lifestyle, and psychosocial factors accounted for
53% of the social gradient in obesity and the OR for
obesity decreased to 1.75 (95% CI 0.35 to 8.69, P trend
4 0.40). Forty-seven percent of the social gradient in
obesity remained unexplained.

FIG. 2. Factors accounting for the association between socioeconomic status and obesity among Swedish women.
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DISCUSSION

Swedish women with a low social position were more
likely to be overweight or obese than were women with
a high social position. The social gradient was steeper
for obesity than for overweight. After adjustment for
age, the OR for overweight and obesity in women in a
low social position vs a high position was 2.2 (95% CI
1.1 to 4.4) and 2.7 (95% CI 1.1 to 6.7), respectively.

Both low social position and obesity were related to
reproductive history (early menarche and high parity),
unhealthy dietary habits, and psychosocial stress (poor
quality of life, low self-esteem, and job strain). Repro-
ductive history, dietary habits, and psychosocial fac-
tors accounted for a large proportion of the association
between low social position and obesity. Among these
factors, reproductive history revealed the strongest as-
sociation.

Results in this report and results from other studies
[7–38] confirm our hypothesis that low SES is associ-
ated with an unhealthy lifestyle, unfavorable psycho-
social factors, and reproductive history, and this may
explain why women with low SES are more likely to be
obese.

The findings in this study should be considered in
the light of its strengths and weaknesses. The index of
social position that was used in this report is a well-
validated measure of socioeconomic status and cap-
tures the simultaneous effect of education and occupa-
tion. Weight and height of the subjects were measured
by a well-trained research nurse, which eliminates the
risk of systematic or random error which might occur
in self-reports.

Although the response rate was high (83%), there is
a possibility of nonresponse bias. We did not have ex-
tensive data (e.g., BMI, SES) on the nonparticipants to
compare them with the participants. We had access
only to age and did not find significant differences in
mean age between participants and nonparticipants.

The strongest limitation of this study is its cross-
sectional survey nature, which does not account for
how long-term patterns of lifestyle and psychosocial
factors may influence obesity. Firm conclusions about
the direction of causality cannot be drawn. It is pos-
sible that obesity may influence SES. However,
Kuskowska-Wolk and Bergström, in their study of
trends in BMI among Swedish women, demonstrated
that changes in BMI with increasing age differed sub-
stantially between socioeconomic groups. The mean
BMI of senior salaried employees and professional
women increased much less than that of manual work-
ers [10]. The authors suggest that high-SES women are
more keen to keep their weight by exercising, eating
healthy foods, and dieting, making them more success-
ful in weight maintenance. Also, results from the Min-
nesota Heart Survey showed that the trends in BMI
were significantly associated with educational level
among both men and women [21]. The mean BMI of

women with college education increased much less
than that of women with less than high school educa-
tion.

The causal chain of low SES–obesity in relation to
other determinants of obesity may be difficult to con-
firm in cross-sectional studies. It is possible, however,
that low SES precedes obesity by determining psycho-
social stress, which later influences dietary habits and
therefore leads to obesity. The association between
SES and reproductive history may possibly be of two-
way direction. SES may precede reproductive history
or vice versa.

Our observed social gradient in overweight and obe-
sity is consistent with earlier findings [7–21]. In all
these studies low SES was associated with obesity.
Several of these studies did not examine the factors
accounting for the social gradient. In some studies, the
authors demonstrated that gender and ethnicity [7]
and behavioral factors (smoking, exercise patterns, di-
etary habits, and intentional dieting) account for some
of the social gradient in BMI. Controlling for these fac-
tors, however, did not explain away the social gradient
in BMI levels. Croft et al. also found a significant effect
of low social position on BMI after taking age, exercise,
smoking, dietary habits, and marital status into ac-
count [19]. The authors could not account for the re-
sidual association. Sobal hypothesized parity, energy
balance, and marital status as possible mediating vari-
ables of the low-SES–obesity association [6]. He as-
sumed energy intake and expenditure to be influenced
by SES. This has also been confirmed by other studies
[14,15,17].

To understand why socioeconomic differences exist
in overweight or obesity, the factors in the causal chain
between low SES and obesity need to be addressed.

We found that reproductive history accounted for the
largest proportion of the social gradient in obesity. The
strong association that we found between reproductive
factors and BMI is in agreement with earlier research
[17–19,34–36]. It is suggested to reflect a cumulative
impact of pregnancies [36]. Child bearing and rearing
have been reported to account for some of the increase
in BMI among women, which may determine obesity
[34,35]. It has been suggested that some of the weight
gained during pregnancy may be retained [36], and
that having more children may contribute to an altered
lifestyle among women, facilitating weight gain. Kohrs
et al. [35] demonstrated a significant association be-
tween early menarche and high BMI, which is consis-
tent with our results. The association of early child
bearing with both low SES and obesity has also been
reported in other studies [20]. Women with low SES
have been documented to have higher parity than
women with high SES. This supports our finding of
early menarche and high parity as explanatory factors
for the association between low SES and obesity.

Although the association of BMI with total energy
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and total fat intake was not significant, other dietary
factors were found to account for a large proportion of
the social gradient in obesity in our study. Our results
are similar to the results demonstrated by Tavani et al.
[15] and Lichtman et al. [56], who reported that BMI
was not positively associated with high caloric intake,
particularly among women. The lack of association be-
tween total energy and BMI might be due to underre-
porting of total caloric intake by overweight women, as
has been reported in other studies [56,57]. We found
obesity to be associated with large intake of carbohy-
drates, protein, and sucrose. It is also possible that
obese women underreported their fat intake, thereby
underestimating their total caloric intake. Another ex-
planation could be that individuals with overweight
attempt to cut down on their weight by consuming less
caloric food stuffs [7]. Overweight or obese women had
tried to lose weight more often than women with nor-
mal weight.

The finding that dietary habits were among the fac-
tors that accounted for a large part of the social gradi-
ent in obesity may suggest that dietary habits is an
explanatory variable for the low-SES–obesity associa-
tion among Swedish women. Individuals in a low social
position have less healthy dietary habits, which makes
them heavier than women in a high social position.

We did not find a significant association between
physical activity at leisure and at work and BMI,
which is inconsistent with findings from other studies
[32,33]. This lack of association could be attributed to
misreporting of the physical exercise level during lei-
sure or to the activity scale not being sensitive enough
to pick up social class variations. It is known, however,
that energy balance is a determinant of body weight
[58], and obesity is a consequence of the chronic imbal-
ance between energy intake and expenditure [59].

Although low social position was found to be associ-
ated with high prevalence of cigarette smoking and low
alcohol consumption, both cigarette smoking and alco-
hol consumption were found to be inversely related to
BMI, which is consistent with other findings [22,23].
Some researchers have suggested that the inverse
smoking–BMI association may be explained by nico-
tine in cigarettes, which raises basal metabolism [60]
and increases gastrointestinal motility, which can re-
sult in loss of food calories and therefore lower BMI
[61]. The inverse association between alcohol and BMI
has been explained by the increased metabolism and
gastric oxidation of ethanol among women [30]. It is
also possible that the high alcohol consumption and
low caloric intake among women with high social class
may explain the inverse alcohol–BMI association. Fur-
thermore, high-SES individuals may compensate with
other positive behaviors, such as leisure physical exer-
cise and low-fat diet [15].

Psychosocial stress in relation to obesity has been
rarely examined. One Swedish study demonstrated

that feeling of stress was associated with higher BMI
[11]. We found that women who lacked self-esteem or
had poor quality of life or had high psychological de-
mand, but low control at work, were less likely to ex-
ercise and to have healthy dietary habits. Earlier stud-
ies have demonstrated that children develop high body
fat levels because of low self-esteem at an early age
[37,38]. Low self-esteem, poor quality of life, and job
strain may cause psychological distress which might
lead to overeating and lack of physical exercise. We
observed higher sucrose and carbohydrate intake
among obese women, which might reflect eating pat-
terns as a way of coping with stress. On the other hand,
low self-esteem and poor quality of life can be conse-
quences of obesity particularly among women who
have tried to reduce their weight, but failed. In our
study obese women reported five times more frequent
intentional dieting than women who were normal
weight.

The lack of association between obesity and low so-
cial support found in this report is in agreement with
what Wing et al. demonstrated. The authors did not
find any significant association between social support
and BMI [31]. The lack of association between obesity
and social support may be due to the fact that obesity
develops over time and the effects of social support
measured at a certain period may not influence obesity
measured at another period.

The findings in this study and in other studies con-
firm our hypothesis that low SES is associated with
psychosocial stress and reproductive history, which in
turn might influence dietary habits and exercise hab-
its, thus resulting in obesity. The results suggest that
intervention on factors that can be modified, such as
unhealthy dietary habits, low self-esteem, job strain,
and poor quality of life, may reduce some of the SES
differences in obesity.

CONCLUSION

We have demonstrated that obesity is a prevalent
problem among low-SES women. We found that low
SES is associated with obesity through several factors,
including reproductive history, unhealthy dietary hab-
its, and psychosocial stress. Women who have early
menarche and many children, who lack self-esteem,
who have poor quality of life, or who experience high
psychosocial job strain with low control at work may
react to the combined strain by overeating and exer-
cising less, in particular if they have low education and
a low status job.
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