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Lipid profile and socioeconomic status in
healthy middle aged women in Sweden

Sarah Prossie Wamala, Alicia Wolk, Karin Schenck-Gustafsson, Kristina Orth-Gomer

Abstract
Study objective-To examine the re-
lationship between socioeconomic status
(SES) and full lipid profile in middle aged
healthy women.
Participants-These comprised 300
healthy Swedish women between 30 and
65 years who constitute the control group
of the Stockholm female coronary risk
study, a population based, case-control
study of women with coronary heart dis-
ease (CHD). The age matched control
group, drawn from the census register of
greater Stockholm, was representative of
healthy Swedish women aged 30-65 years.
Five measures of SES were used; edu-
cational level, occupation, decision lat-
itude at work, annual income, and size of
house or apartment.
Main results-Swedish women with low
decision latitude at work, low income, low
educational level, blue collar jobs, and who
were living in small houses or apartments
had an unhealthy lipid profile, suggesting
an increased risk of CHD. Part of this
social gradient in lipids was explained by
an unhealthy lifestyle, but the lipid gra-
dients associated with decision latitude at
work and annual income were independent
of these factors. Decision latitude, edu-
cational level, and annual income had the
strongest associations with lipid profile.
These associations were independent of
age, menopausal status, smoking, sed-
entary lifestyle, alcohol consumption,
obesity, excess abdominal fat, and un-
healthy dietary habits. Of the lipid vari-
ables, low high density lipoprotein
cholesterol (HDL) levels were most con-
sistently associated with low SES.
Conclusions-Decision latitude at work
was the strongest SES predictor of HDL
levels in healthy middle aged Swedish
women, after simultaneous adjustment for
other SES measures, age, and all lifestyle
factors in the multivariable regression
model.

(J Epidemiol Community Health 1997;5l:400-407)

Several studies have shown a strong re-
lationship between socioeconomic status (SES)
and coronary heart disease (CHD). A social
gradient in CHD morbidity and mortality, with
an increase from upper to lower social classes,
has been reported from the United Kingdom,
the United States, Sweden, and most other
industrialised countries. 1-9

Among the principal markers of increased
risk of CHD are raised serum lipid con-
centrations. Whether these are related to social
class differences in general is not known, but
several studies have shown an association be-
tween education and total as well as high dens-
ity lipoprotein (HDL)cholesterol in men and
women."0-"4 These studies have neither con-
sidered the full lipid profile nor various meas-
ures of SES and their relevance for both men
and women.

In view of its association with many other
risk factors, epidemiologists frequently con-
sider social class as a potentially confounding
variable. Social class in itself cannot be un-
derstood as a cause of disease, but perhaps
as a proxy measure of social strain or social
deprivation. The concept of social class has its
origin in political sciences. According to Max
Weber, a German sociologist and political sci-
entist, social class is based on three main di-
mensions: "class", "status", and "power".15
Weber associated "class" with ownership such
as housing and income, "status" with lifestyle
and social prestige (education and occupation),
and "power" with the means to make decisions
(decision latitude). Most measures of SES de-
veloped by sociologists, are based on Weber's
view of these three separate, but linked, di-
mensions of social class.

In men, occupational grade is frequently used
as a comprehensive measure of SES. Most
social classifications using occupational grade
were developed on the basis of the male labour
force. In women, the validity of this measure
as a social determinant can be questioned.
A large proportion of women in Sweden

are employed outside their home (76%), but
female employment categories show little vari-
ety, and most women are found within a narrow
range of occupations. Therefore occupational
grade may not be a good enough indicator of
SES in women.'6
This report examines the relationship be-

tween a set of social class indicators and the full
lipid profile in women. Social class indicators,
according to Weber's definition, were edu-
cation and occupation classified as white or
blue collar ("social status"), decision latitude
at work ("power"), annual income and housing
conditions ("social class").

Methods
The study group comprised 300 healthy
women aged 30-65 years. They constitute the
control group of the Stockholm FemCorRisk
study, which is a population based case control
study of psychosocial and biological risk factors
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for CHD in women. All female cases, 65 years
ofage or younger admitted to hospital in greater
Stockholm for an acute CHD event between
February 1991 and May 1994 were included.
A detailed description of the study group is
given elsewhere.'7

Control subjects were obtained from the cen-
sus register of greater Stockholm. This popu-
lation register includes the person identification
number (based on birth date and gender) of
the residents in Stockholm. Therefore, iden-
tification of closely age matched control sub-
jects was possible. For each case, a healthy
woman, born on the same day or another day
as close as possible, was chosen. "Healthy" was
defined as being free from symptoms of heart
disease, and without hospitalisation for any
illness during the prior five year period.
The control subjects were compared for

health related factors with a random sample of
2500 women of the same age from the general
Stockholm population. No differences in edu-
cational level or health behaviours (smoking,
exercise, and dietary habits) were found.'8 Al-
though older women are over represented due
to the study design, the study group can be
regarded as representative of healthy women
aged 30-65 years in the normal Swedish popu-
lation.
The subjects were contacted by a letter. This

explained the objectives and the focus of the
study and invited them to participate. Those
who did not call the clinic spontaneously were
then contacted by phone. Altogether 17% de-
clined to participate, mainly due to difficulties
in arranging time off from work to participate
in the study.

MEASURES OF SES
For this report, educational level was cate-
gorised as follows: I = graduate professional
training, eg Masters degree, PhD degree (cor-
responding to 18-20 years of school edu-
cation); II= standard college or university
degree, eg Bachelors degree (corresponding
to 16-17 years of school education); III= par-
tial training, completed at least one year (cor-
responding to 13-15 years of school
education); IV= high school graduate (cor-
responding to 12 years of school education);
V= partial high school (corresponding to 10 or
11 years of school education); VI = junior high
school (corresponding to 7, 8, or 9 years); and
VII =fewer than 7 years of school education.

Occupational level was based on the ques-
tion: "What is your current occupation? If no
longer employed, state your last job". Since
occupation is a complex SES indicator, further
questions were asked, concerning the kind of
business, employer (public sector, private sec-
tor, family business or own business), and
length of employment. If a woman was out of
work at the time, her previous job was con-
sidered for occupational classification. Thirty
five women were 65 years old and were retired.
Twenty further women were unemployed,
studying, or had taken early retirement. One
woman who had been a housewife for her entire
adult life and was excluded from the analyses.

In summary, 56 women were not actually
working at the time of examination, but their
previous jobs enabled categorisation of
occupation.

In this sample the actual employment rate
was 81%, which is similar to the female em-
ployment rate (79%) in greater Stockholm dur-
ing the study period.'9

Occupation was divided into blue collar and
white collar.

Decision latitude at work according to Ka-
rasek et al was used.20 Decision latitude refers
to the control and power which one has at
work, and describes a person's ability to control
her/his own work activities. The scale included
six well validated questions (scores ranging
from 1-24) on intellectual discretion and au-
thority to make decisions on how and what to
do in one's job. Subjects were asked questions
whether their job:

* Required them to learn new things,
* Was not monotonous,
* Required creativity,
* Required a high level of skills,
* Gave them a lot of say on the job, and
* Allowed them to take part in decisions

that affected their work.
The subjects were given four alternative an-

swers (strongly disagree, disagree, agree, or

strongly agree), the highest score (positive an-

swer) corresponding to high decision latitude.
Size of house/apartment was expressed as

number of rooms, excluding the kitchen. An-
nual income was obtained from the government
register of taxation using the public database
of the taxation office. For all women who were
examined between 1991 and 1992, the annual
income for 1990 was considered, while for
those who were examined between 1993 and
1994, the annual income for 1991 was con-

sidered.
In this report, "power" is reflected by the

decision latitude at work, "status" is reflected
by the educational level and by the occupation
(classified as blue or white collar), and "class"
by the number of rooms in the house or apart-
ment and by the annual income.

LIPID VARIABLES (OUTCOME VARIABLES)
Venous blood samples were drawn from the
right arm of each subject into serum separated
tubes, which were centrifuged for 10 minutes
at 3000g. Four ml samples of plasma was

obtained and frozen to - 70°C. They were

sent in batches to the processing laboratory
(CALAB) once per month. Tubes were iden-

KEY POINTS

* There was a strong social gradient in serum
lipid concentrations in women.
* HDL concentrations were most con-
sistently associated with low socioeconomic
status.
* Low decision latitude at work was the
strongest independent determinant of low
HDL concentrations.
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tified by number only, and laboratory personnel
were blinded as to case or control status. Each
batch contained samples from both cases and
controls, in random order.

Total cholesterol was determined with
CHOD-PAP and triglycerides with GPD-PAP
enzymatic methods with reagents from Boehr-
inger Mannheim (Germany). High density
lipoproteins were determined based on the isol-
ation of LDL and VLDL from serum by pre-
cipitation. The cholesterol content of the
supematant, ie HDL cholesterol, was measured
enzymatically.2"
Serum apolipoprotein Al and apolipoprotein

B were measured by immunoturbidometry
according to Riepponen et al, using poly-
clonal antisera (Orion Diagnostics).22 All
measurements were carried out in the same
laboratory (CALAB), using an automated
multichannel analyser.23

COVARIATES
Age, marital status, number of persons in the
household, smoking behaviour, menopausal
status, and physical exercise were assessed by
interviews and questionnaires.

Marital status was categorised as single, wid-
owed, divorced, or cohabiting.

Subjects were defined as cohabiting if they
reported being married or living with a male
partner, and defined as single if they reported
living alone. In this sample, 166 women were
actually married and 22 women were un-
married, but living with a male partner. Men-
opausal status was categorised into three
categories; premenopausal, postmenopausal
with hormone replacement, and post-
menopausal without hormone replacement.

LIFESTYLE FACTORS
Smoking behaviour was dichotomised as: 0 =

never smoked or previously smoked (more than
a year before the study) and 1 = currently smok-
ing including those who had quit within a year
from the start of the study.

Leisure time physical activity was assessed
according to the World Health Organization
criteria, and graded I to IV; I = reading, watch-
ing television or other sedentary leisure ac-
tivities, II= walking, cycling or other forms of
physical activity, III = exercises to keep fit,
heavy gardening, etc., for at least four hours
a week, IV =hard training or participation in
competitive sports regularly, several times per
week. In the analyses, physical activity in leisure
time was dichotomised into sedentary (I) and
non sedentary (II-IV).

Weight, height, and waist and hip cir-
cumference were measured by a specially
trained research nurse during examination.
Waist circumference was measured as the most
narrow part around the waist line. Hip cir-
cumference was measured at the widest point
between the umbilicus and thighs. All meas-
urements of circumference were taken to the
nearest 0.5 cm. Body mass index (BMI) was

calculated as weight (kg) divided by height
(m2), and the waist-hip ratio as waist/hip cir-
cumference.

DIETARY HABITS
Variables describing dietary habits included
total energy, total fat, carbohydrate and protein
intake. Diet was assessed using an 88-food item
frequency questionnaire (FFQ) with relative
portion sizes.24
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, teaspoons of sugar per day or week were
asked. For fat on sandwiches, the participants
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 frequency of consumption
and indicate what portion size they usually ate
(small, medium, large) in relation to specified
standard portions for each food item. These
standard portions correspond to "natural"
units (eg, one orange, two eggs) or typical
serving size, derived from "Weight tables for
foods and dishes" prepared by the Swedish
Food Administration.25 In the FFQ there were
nine predefined frequency categories, ranging
from "never or less than once per month" to
"three or more times per day".
The questionnaire also included 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 were cal-
culated 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 composition of each
food group), and then summing across all
foods. The nutrient composition data used for
calculations was derived from the Swedish
Food Administration food data base PC Ver-
sion 1992.26 For nutrient calculations, missing
frequency answers were treated as "never or
less than once per month" category.

Information about consumption of five al-
coholic beverages (beer 2.8% alcohol, beer
4.5%, wine 10-15%, sherry 20%, spirits 40%)
was obtained by open ended questions about
frequency per year, per month, per week, and
per day and about the usual number ofspecified
servings (bottles, cans, glasses) consumed at
each occasion.
The total average amount of alcohol (100%

ethanol) consumed was calculated in g/day
taking into account frequency, amount, and
content of alcohol in specific beverages.27 The
FFQ was validated prior to the main study in
a group of 184 women (mean age 52 years) who
weighed and recorded all food eaten during 4,
one week periods within one year. Mean total
fat intake in the validation study was 65 g/day,
based on food records and 47 g/day based on
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Table 1 Distribution of covariates and lipid variables (n = 300)

Variable

Marital status
Single
Widowed
Divorced
Cohabiting

Current smokers
Physically inactive
Menopausal status

Premenopausal
Postmenopausal without HRT
Postmenopausal with HRT

Age
Decision latitude (score)
No of rooms in household
Body mass index (weight/height2
Waist-hip ratio
Alcohol consumption (g/d)
Total energy (KJ)
Total fat (g)
Carbohydrate (g)
Protein (g)
Total cholesterol (mmoll)
Serum-triglycerides (mmol/l)
Serum-HDL cholesterol (mmol/l)
Serum-LDL cholesterol (mmol/1)
Cholesterol/HDL ratio
LDIIHDL ratio
Apolipoprotein B/apolipoprotein Al ratio

No (%)

31 (11)
24 (8)
52 (18)
188 (63)
98 (33)
55 (18)

89 (30)
153 (51)
58 (19)

Mean (SD)
56.4 (7.1)
18,3 (3,3)

410 (1,7)
25.6 (4.8)
0.80 (0.09)
7.71 (8.12)

1355,4 (416,6)
47.9 (19.7)

159.4 (51.8)
58.3 (17.7)
6.06 (1.07)
1.06 (0.55)
1.76 (0.45)
3.81 (1.01)
3.66 (1.42)
2.34 (0.97)
0.80 (0.25)

Range
30, 65
7, 24
1, 11

17.6, 48.6
0.53, 1.44
0.03, 44.76

507.2, 2740.4
13.2, 131.2
53.0, 316.8
19.9, 130.9
3.0, 10.60
0.30, 4.20
0.83, 3.34
0.80, 7.60
1.60, 8.82
0.43, 6.99
0.28, 1.88

the FFQ. Although, the FFQ underestimates
an absolute average intake of total fat, it is a

valid instrument for ranking of women, ie for
an estimation of their relative fat intake. The
Pearson correlation coefficient between 28
weighed food records and the FFQ for total fat
intake was r=0.60 (Wolk, unpublished data).

STATISTICAL ANALYSES
The distributions of study variables were cal-
culated for the whole study population. Means,
standard deviations, and proportions were ob-
tained.

Normality test for the distributions of lipid
variables were conducted, using the Shapiro-
Wilk test for normality. Triglycerides, HDL,
LDL/HDL ratio, cholesterol/HDL ratio, and
apolipoprotein B/apolipoprotein AI ratio had
skewed distributions, therefore these variables
were log transformed in the analyses. Only
cholesterol had a normal distribution. In the
multivariable analyses, the analysis of co-
variance technique, using standard least
squares method, was performed by regressing
lipid variables on each ordinal SES measure

adjusting for age, menopausal status, marital
status, number of persons in household, and
lifestyle factors (smoking, physical activity,
body mass index and waist/hip ratio, alcohol
consumption, total energy, total fat, car-
bohydrate, and protein intake). Adjusted (least
squares) means were calculated for each level
of the ordinal SES measure.

In all analyses, lipid variables were treated
as continuous, dependent variables and SES
measures as independent variables with
multiple classifications. Educational level and
occupation were treated as categorical in-
dependent variables.
Annual income, number of rooms, and de-

cision latitude were divided into quartiles based
upon the distributions in the study group.

Age, body mass index, waist-hip ratio, al-
cohol consumption, and dietary variables were
treated as continuous covariates. Physical
activity and smoking were dichotomised,
whereas, marital status and menopausal status
were discrete variables in all analyses.

All statistical tests were two tailed. JMP
Statistics for the Apple Macintosh Version 3.1 was
used to run the analyses.28

Results
The distributions of the covariates and lipid
profile are shown in table 1. Age ranged from
30 to 65 years, with a mean of 56.4 (7.1)
and a median of 58 years. The proportions of
women in various SES categories (educational
classes, occupations, decision latitude at work,
housing, and annual income) are shown in
tables 2 and 3.

Lifestyle factors were strongly associated
with SES measures. A large proportion of
women with low SES were smokers, had a
sedentary lifestyle, were obese, had excess ab-
dominal fat, and had unhealthy dietary habits.
In contrast, high SES was associated with con-
sumption of large quantities of alcohol. Un-
healthy lifestyle was associated with a poor lipid
profile.

LIPID PROFILE IN RELATION TO EDUCATIONAL
LEVEL
For all lipid variables, women in the lowest
educational strata had unhealthy lipid levels
compared with those in the highest strata.
The analysis of variance showed significant

differences across educational levels on HDL
(p= 0.01), cholesterol/HDL ratio (p =0.003),
LDL/HDL ratio (p=0.003) and the apolipo-
protein B/apolipoprotein Al ratio (p=0.04)
after adjusting for age. These associations per-
sisted after further controlling for menopausal
status. The effect on cholesterol and tri-
glycerides levels did not reach statistical sig-
nificance.
Low educational level was associated with old

age (p=0.001), smoking (p=0.01), obesity
(p=O.Ol), abdominal fat (p=0.004), and low
alcohol consumption (p = 0.01).

After adjustment for smoking, physical ac-
tivity, body mass index, and waist/hip ratio,
alcohol consumption, total energy, total fat,
carbohydrate and protein intake, significant
associations remained only with HDL (p=
0.04) (table 2).

LIPID PROFILE IN RELATION TO OCCUPATION
(WHITE COLLAR V BLUE COLLAR)
After adjusting for age, women with blue collar
jobs had a tendency towards lower levels of
HDL (p = 0.07) and significantly raised cho-
lesterol/HDL ratio (p = 0.04) and LDIJHDL
ratio (p = 0.04). These associations were not
affected by the additional adjustment for men-
opausal status, but disappeared when adjusting
for lifestyle factors. Women with blue collar
jobs were more likely to be obese (p = 0.03)
and to have excess abdominal fat (p = 0.01).
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Table 2 Effect of educational level on lipid profile. Mean (SEM) lipid values

Educational No Cholesterol Triglycerides HDL Cholesteroll LDLIHDL Apolipoprotein B!
level (mmolIl) (mmolIl) (mmol/l) HDL apolipoprotein Al

Adjusted for age:
I (lowest) 35 5.83 (0.17) 1.01 (0.09) 1.96 (0.08) 3.26 (0.19) 2.0 (0.16) 0.73 (0.04)
II 46 5.91 (0.14) 0.94 (0.08) 1.82 (0.07) 3.45 (0.16) 2.17 (0.14) 0.76 (0.04)
III 33 5.95 (0.25) 1.04 (0.09) 1.78 (0.08) 3.41 (0.19) 2.12 (0.16) 0.73 (0.04)
IV 28 6.05 (0.19) 1.20 (0.10) 1.64 (0.08) 3.99 (0.21) 2.61 (0.18) 0.86 (0.05)
V 18 6.0 (0.13) 0.94 (0.14) 1.92 (0.11) 3.22 (0.28) 1.98 (0.24) 0.76 (0.06)
VI 59 6.11 (0.17) 1.06 (0.07) 1.74 (0.06) 3.67 (0.15) 2.34 (0.13) 0.79 (0.03)
VII (highest) 81 6.25 (0.11) 1.14 (0.06) 1.66 (0.05) 4.04 (0.13) 2.67 (0.11) 0.87(0.03)

Difference* 0.44 0.13 0.30 0.78 0.67 0.14
Pt 0.33 0.09 0.01 0.003 0.005 0.04
Adjusted for age and lifestyle factorst:
Pt 0.35 0.11 0.04 0.08 0.11 0.31
* Difference in adjusted mean values between the two extreme classes (I and VII).
t p=p value for the differences in lipid levels across educational levels.
*Lifestyle factors include smoking, physical exercise, alcohol consumption, total energy, total fat, carbohydrate, protein intake, body mass index and waist/hip
ratio.

Table 3 Effect of occupation on lipid profile. Mean (SEM) lipid values

Occupational No Cholesterol Triglycerides HDL Cholesterol/HDL LDLIHDL Apolipoprotein B!
category (mmolll) (mmol/l) (mmol/l) apolipoprotein Al

Adjusted for age:
Blue collar 64 6.14 (0.12) 1.11 (0.07) 1.69 (0.06) 3.93 (0.14) 2.58 (0.12) 0.84 (0.03)
White collar 233 6.03 (0.06) 1.04 (0.04) 1.78 (0.03) 3.57 (0.07) 2.27 (0.06) 0.78 (0.02)

Difference* 0.11 0.07 0.09 0.36 0.31 0.06
Pt 0.40 0.37 0.07 0.04 0.04 0.09
Adjusted for age and lifestyle factorst:
Pt 0.42 0.78 0.23 0.17 0.18 0.63
* Difference = difference in mean values between blue collar and white collar jobs.
t p =p value for the effect of occupational category on lipid variables.
t Lifestyle factors include smoking, physical exercise, alcohol consumption, total energy, total fat, carbohydrate, protein intake, body mass index and waist/hip
ratio.

Table 4 Effect of decision latitude on lipid profile. Mean (SEM) lipid values

Decision latitude Range in No Cholesterol Tiglycerides HDL Cholesterol! LDLIHDL Apolipoprotein B!
(quartiles) scores (mmol/l) (mmol/l) (mmolll) HDL apolipoprotein Al
Adjusted for age:

I (lowest) 6-16 63 6.09 (0.14) 1.10 (0.06) 1.58 (0.05) 3.82 (0.14) 2.44 (0.12) 0.82 (0.03)
II 18-19 45 6.11 (0.13) 0.98 (0.07) 1.70 (0.06) 3.76 (0.16) 2.47 (0.14) 0.83 (0.04)
III 20 56 5.77 (0.12) 1.03(0.07) 1.86 (0.06) 3.49 (0.14) 2.19 (0.12) 0.77 (0.03)
IV (highest) 21-24 68 5.63 (0.12) 0.90 (0.06) 1.85 (0.05) 3.31 (0.13) 2.07 (0.11) 0.71 (0.03)

Difference* 0.51 0.20 0.27 0.51 0.37 0.11
Pt 0.03 0.27 0.0004 0.02 0.02 0.02
Adjusted for age and lifestyle factorst:
Pt 0.06 0.31 0.002 0.06 0.10 0.07
* Difference = difference in mean values between the lowest and the highest quartile of decision latitude.
t p =p value for the effect of decision latitude on lipid variables.
:t Lifestyle factors include smoking, physical exercise, alcohol consumption, total energy, total fat, carbohydrate, protein intake, body mass index and waist/hip
ratio.

Associations with cholesterol, triglycerides and
apolipoprotein B/apolipoprotein Al ratio did
not reach statistical significance (table 3).

LIPID PROFILE IN RELATION TO DECISION
LATITUDE
There was a curvilinear effect of decision

latitude on cholesterol (p<0.03), on HDL
(p<0.0004), on LDL/HDL ratio (p=0.02),
and on the apolipoprotein B/apolipoprotein Al
ratio (p=0.02), after adjusting for age. The
highest levels of HDL were observed in the
third quartile, while the most elevated levels of
LDL/HDL ratio and apolipoprotein B/apolipo-
protein Al ratio were found in the second
quartile. Significant differences forHDL across
quartiles of decision latitude persisted after
adjusting for age, menopause and lifestyle fac-
tors (p<0.01) (table 4).
A linear effect of decision latitude was ob-

served for cholesterol/HDL ratio (p=0.02),
while the association with triglycerides was not
significant in the age adjusted model (table 4).
High decision latitude at work was significantly

associated with high income (p= 0.002), high
educational level (p<0.000 1), and larger houses
or apartments (p =0.05).

LIPID PROFILE IN RELATION TO THE NUMBER OF
ROOMS IN THE HOUSE OR APARTMENT
After controlling for age and the number of
persons in the household, a curvilinear effect
of number of rooms in the house or apartment
was observed on triglycerides (p = 0.05) and
on HDL (p =0.01). The lowest levels ofHDL
and most elevated levels of triglycerides were
observed in the second quartile.
A marginal linear effect was observed on

the cholesterol/HDL ratio (p = 0.05), the LDLI
HDL ratio (p = 0. 13) and on the apolipoprotein
B/apolipoprotein Al ratio (p = 0.10).
The effect on cholesterol (after adjusting

for age) was non-significant (table 5). Marital
status was significantly associated with the
number of rooms in the house or apartment
(p<O.000 1). Single women had smaller houses/
apartments (2.6 (1.1) rooms) thanwomenwho
were cohabiting (4.5 (1.7) rooms). In spite of
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Table 5 Effect of number of rooms on lipid profile. Mean (SEM) lipid values

No of rooms (quartiles) Range in no No Cholestel Triglycerides HDL Cholesteroll LDLIHDL Apolipoprotein B!
(quartiles) of rooms (mmol/l) (mmol/l) (mmoll/) HDL apolipoprotein Al

Adjusted for age and no of persons in household:
I (lowest) 1-2.5 62 6.11 (0.10) 1.10 (0.07) 1.70 (0.06) 3.94 (0.13) 2.57 (0.11) 0.86 (0.03)
II 3 75 6.09 (0.13) 1.16 (0.06) 1.67 (0.05) 3.75 (0.16) 2.42 (0.13) 0.81 (0.03)
III 4 52 6.02 (0.11) 1.08 (0.07) 1.78 (0.06) 3.57 (0.14) 2.27 (0.12) 0.77 (0.03)
IV (highest) 5-11 98 5.94 (0.14) 0.93 (0.05) 1.86 (0.04) 3.43 (0.11) 2.16 (0.10) 0.76 (0.03)

Difference* 0.17 0.08 0.16 0.51 0.41 0.10
Pt 0.73 0.05 0.01 0.05 0.13 0.10
Adjusted for age and lifestyle factorsf:
Pt 0.75 0.33 0.14 0.26 0.43 0.18
* Difference = difference in mean values between the lowest and the highest quartile of number of rooms.
t p = p value for the effect of number of rooms on lipid variables.
t Lifestyle factors include smoking, physical exercise, alcohol consumption, total energy, total fat, carbohydrate, protein intake, body mass index and waist/hip
ratio.

Table 6 Effect of annual income on lipid profile. Mean (SEM) lipid values

Income level Range in Swedish No Cholesterol Triglycerides HDL Cholestrll LDLIHDL Apolipoprotein Bl
quartiles crownsM (mmol/ (mmoll) (mmol/l) HDL apolipoprotein Al

Adjusted for age:
I (lowest) 8400-110650 71 6.12 (0.11) 1.10 (0.06) 1.68 (0.05) 3.79 (0.14) 2.42 (0.12) 0.80 (0.03)
II 110 651-151 100 71 6.24 (0.11) 1.11 (0.06) 1.74 (0.05) 3.80 (0.13) 2.46 (0.11) 0.84 (0.03)
III 151 101-196450 71 6.02 (0.11) 1.04 (0.06) 1.72 (0.05) 3.69 (0.13) 2.38 (0.12) 0.81 (0.03)
IV (highest) 196 451-504 900 71 5.86 (0.12) 0.98 (0.06) 1.90 (0.05) 3.37 (0.14) 2.12 (0.12) 0.75 (0.03)

Difference* 0.32 0.12 0.22 0.42 0.30 0.05
Pt 0.10 0.45 0.01 0.09 0.14 0.23
Adjusted for age and lifestyle factorst:
Pt 0.22 0.60 0.04 0.45 0.45 0.55
* Difference = difference in mean values between the lowest and the highest quartile of annual income.
t p =p value for the effect of income level on lipid variables.
Lifestyle factors include smoking, physical exercise, alcohol consumption, total energy, total fat, carbohydrate, protein intake body mass index and waist/hip ratio.

** 100 C sterling = 1000 Swedish crowns; 100 $US = 650 Swedish crowns (1996 exchange rate).

this association, controlling for marital status
did not alter the associations observed in the
age adjusted model. However, after adjusting
for age and all lifestyle factors, the effect of
number of rooms on lipid variables dis-
appeared.

LIPID PROFILE IN RELATION TO INCOME
Age adjusted significant differences across
quartiles of income were observed for HDL
(p=0.01). Women in the upper quartile had
higher HDL levels than women in the lower
quartiles of income. These associations per-
sisted after adjustment for age, lifestyle factors,
and dietary habits (p=0.04) (table 6). Ad-
justing for marital status did not alter the in-
come-HDL association.

Cholesterol, triglycerides, cholesterol/HDL
ratio, LDL/HDL ratio, and apolipoprotein B/
apolipoprotein Al ratio did not show significant
associations with income, although, there was
a tendency towards an unhealthy lipid profile
for women in the lower quartiles (table 6).

CORRECTION FOR MULTIPLE COMPARISONS
After simultaneous adjustmnent for other SES
measures (educational level, annual income,
occupation and housing condition), in the mul-
tivariable regression model (adjusted for age,
menopausal status and all lifestyle factors) sig-
nificant effects on HDL were observed for
decision latitude (p<0.001), educational level
(p =0.05), and annual income (p =0.06). The
effects of occupation and housing condition
on HDL levels did not reach statistical sig-
nificance.

Discussion
The observations described in this report, in-
dicate that healthy Swedish women with low
decision latitude at work, low annual income,
low educational level, smaller houses or apart-
ments, and blue collar jobs have an unhealthy
lipid profile.
Of the lipid variables, low HDL levels were

most consistently associated with low SES. Of
the five measures of SES used, decision lat-
itude, educational level, and annual income
had the strongest associations with lipid profile.
These associations were independent of age,
menopausal status, smoking, sedentary life-
style, alcohol consumption, obesity, excess ab-
dominal fat and unhealthy dietary habits.

Decision latitude at work was the best SES
predictor of HDL levels in healthy middle
aged Swedish women, after simultaneous ad-
justment for other SES measures and lifestyle
factors.

Several large scale population studies have
found an association between lipid variables
and social class in both men and women. The
most important studies are the Scottish heart
health study,10 the Lipid Research Clinics pro-
gram prevalence study.," the Framingham off-
spring study,'2 the Minnesota heart survey,'3
the Tromso heart study,'4 and the Australian
National Heart Foundation risk factor pre-
valence study.29 The association between oc-
cupation and the cholesterol/HDL and LDL/
HDL ratios observed in this report is similar
to the findings from the Scottish heart health
study. I

The association between education and
HDL found in the present study is in ac-
cordance with the findings from three other
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studies; the Lipid Research Clinics program
prevalence study," the Framingham offspring
study,'2 and the Australian study.29
The SES-cholesterol association in women

is less consistent than that in men. Some studies
have found a social gradient for cholesterol in
women,'31418 while others have not found any
gradient.'2 In the present report, only decision
latitude showed significant age adjusted as-
sociation with cholesterol.
The association (after adjustment for age,

number of persons in household, and marital
status) between the number of rooms in the
house/apartment and the lipid profile, found in
this study, is similar to the results from the
Scottish heart health study.'0 Woodward et al
used housing tenure (owning or renting), as one
of the measures of SES and found univariate
associations between housing tenure and the
lipid profile.
The association between low income and

low HDL levels, is contradictory to the results
from the Minnesota heart survey and the Scot-
tish heart health study. The authors did not
find any associations between income and lipid
variables. Social norms and cultural differences
may explain this contradiction.
The curvilinear association between SES

measures and lipid variables observed in this
report is consistent with a non-linear re-
lationship observed in mortality rates across
occupational levels in various countries.30 The
authors reported that in most countries, mor-
tality rates in skilled manual workers were lower
than those of lower level employees.
With the exception of the Minnesota

study 13 and the Scottish heart health study,'0
the studies mentioned above,"1 121429 used
education only as a measure of social class and
they did not include the whole lipid profile,
but only total cholesterol and HDL.

In summary, these studies did not capture
the full lipid profile nor did they examine the
full social gradient as conceptualised by Max
Weber.'5 Perhaps most importantly, the
"power" dimension of social class was not ad-
dressed. It is interesting to note that among
the SES indicators examined in this report, the
power dimension (decision latitude at work)
was found to have the strongest independent
effect on the lipid profile.
The fact that education, occupational grade,

decision latitude, annual income, and the type
of housing were not highly intercorrelated (r=
0.11 to 0.43), seems to confirm Weber's view
that each measure describes a different aspect
of SES.'5 Other studies have demonstrated in-
tercorrelations of similar magnitude.3'
Our findings suggest that occupational grade

alone does not appropriately characterise wo-
men's social status. Men and women often have
different work tasks even when they work in the
same occupations. There is a need to identify
occupational grade measures which take the
real status of women's work into account.
Therefore decision latitude at work may be
used as an indicator of the power and control
which women experience in their occupations.
The fact that neither lifestyle factors nor the

inclusion of other SES measures was able to

"explain away" the HDL-control association,
requires further consideration.

Several studies, both in animals and in
humans, have shown that mental stress is often
associated with hyperlipidaemia.233 The mech-
anisms ofthese effects are insufficiently known,
but possible pathways linking loss of control to
mental stress and metabolic changes have been
suggested. There is evidence that loss of con-
trol, induced helplessness, and depression are
associated with endocrine responses including
increased circulating cortisol levels.34

Cortisol may act as an insulin antagonist,
increasing insulin resistance at the cellular level.
The consequences of increased insulin re-
sistance include increased levels of circulating
triglycerides and a decline in HDL.
There are rather few studies of lipid profile

in relation to stressful conditions at work. One
early study which clearly examined work im-
pacts, observed significant temporary increases
in the serum cholesterol concentration for in-
come tax accountants before the April 15 in-
come tax dead line, which is a period of high
job stress.35

In other studies ofacutely stressful situations,
stress experienced over weeks by soldiers,3637
by airline pilots,38 and submarine crews,39 have
been found to raise plasma lipids. Furthermore,
Siegrist et al, showed that adverse long lasting
chronic job stress may increase the ratio of
LDL/HDL.40
One intervention study focused on the re-

duction of psychosocial stressors at work and
reported a concomitant increase in serum
apolipoprotein Al (used as a proxy measure of
HDL) which was not explained by changes in
lifestyle factors (dietary habits, exercise and
smoking habits). The intervention period was
eight months, and included work organisation
changes, particularly increased autonomy and
control over decisions, and improved su-
pervisor social supports."'

CONCLUSION
The finding that low decision latitude at work
was the strongest SES predictor of a poor
lipid profile in middle aged Swedish women,
independent of age, educational level, oc-
cupation, annual income, housing conditions,
menopausal status, lifestyle factors, obesity, ab-
dominal fat, and dietary habits, confirms the
need to consider "power" as a major dimension
defining women's socioeconomic status. It is
suggested that these findings may provide part
of the explanation for the social gradient in
CHD among Swedish women.42
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