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Abstract
Study objective—To describe and com-
pare magnitude of class inequalities in
women’s health detected with four
occupation-based class measures: indi-
vidual, conventional household (male
dominant), gender neutral household, and
combined household.
Design—Cross sectional study, using
health data obtained by physical examina-
tion, laboratory analysis, and self report.
Setting—A large pre-paid health mainte-
nance organisation in Oakland, CA (US).
Participants—686 women (90% white) en-
rolled in Examination II of the Kaiser
Permanente Women Twins Study (1989–
1990).
Main results—The proportion of women
categorised as “working class” equalled
45, 30, and 21 per cent, respectively, for the
individual level, gender neutral house-
hold, and conventional household class
measures. Class inequalities in health,
comparing women categorised as working
class with non-working class, generally
were stronger using the gender neutral
household class measure, compared with
the conventional household or individual
class measure; in the case of “fair or
poor” health, the respective odds ratios
and 95% confidence intervals (adjusted for
age and marital status) were 1.9 (1.1, 3.4),
1.5 (0.9, 2.5), and 1.3 (0.8, 2.2), while for
high post-load glucose levels, they were
1.7 (1.1, 2.6), 1.2 (0.8, 1.7), and 1.3 (0.9,
1.8). The combined household class meas-
ure yielded eVect estimates comparable to
those of the gender neutral household
class measure but with less precision,
because of smaller strata.
Conclusions—Epidemiological studies
concerning class inequalities in women’s
health should use the gender neutral
household class measure or, if sample size
is suYciently large, the combined house-
hold class measure.
(J Epidemiol Community Health 1999;53:612–623)

Analysis of socioeconomic disparities in wom-
en’s health is complicated by debates over how
to measure social class of women.1–12 Among
research emphasising the centrality of work to
defining class structure, how best to use
occupation-based class data to measure wom-
en’s social class remains unresolved. Following

what is termed the “conventional” approach,
used in the United Kingdom, the United
States, and elsewhere, married women typically
are assigned the social class of their husband’s
occupation, based on the presumption that
married women are either housewives or
secondary wage earners in their households,
while single women are assigned their own
social class.1 7 10 Men, by contrast, are assigned
their own social class, whether or not they are
married.

A combination of women’s increasing par-
ticipation in the paid labour force and contin-
gent rise in dual wage earner households, how-
ever, raises questions as to the suitability of the
“conventional” approach to measure the social
class of women—or, for that matter, men. For
example, between 1960 and 1990 labour force
participation of women in the United States
grew from 37.7 to 57.5 per cent, with most of
this change attributable to married women’s
increasing labour force participation (31.9 per
cent in 1960; 58.4 per cent in 1996) (page
403).13 Thus, between 1960 and 1990 the pro-
portion of US married couple families consist-
ing of a husband in the labour force and a wife
not in the labour force declined from 60.7 to
25.0 per cent, while the proportion comprised
of both a husband and wife in the labour force
rose from 28.4 to 53.5 per cent (page 820).14

Within this same time period, the proportion of
single female headed families increased from
10 to 17 per cent (page 820).14

Spurred by women’s rising labour force par-
ticipation, a growing number of social science
and public health researchers have begun to
challenge the validity of the “conventional”
(that is, male dominant) approach to measur-
ing women’s social class on both theoretical
and empirical grounds.1–12 Historians likewise
have cast a critical eye on traditional accounts
of class formation centred chiefly on men’s
work.15 16 At issue are: (1) the relative
importance of individual versus household
measures of class, or what US sociologist Erik
Olin Wright has termed “direct” and “medi-
ated” class locations (page 223–80),11 and (2)
diVerent ways of conceptualising and measur-
ing household class. Alternative household
class measures proposed include: (a) dominant
(based on the most dominant class position
represented in the household, regardless of
gender), and (b) combined (based on class
positions of all working age adults within the
household).1 7 10 11 To guide selection of mean-
ingful measures of women’s class position,
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sociological research accordingly has examined
associations of individual and diverse house-
hold class measures with such outcomes as
women’s subjective class identification,11 (page
249–80)17–21 earnings,2 5 6 22 voting patterns,18 19

hours spent performing household labour,11

(page 281–317)23 household food purchasing
patterns,17 and childbearing patterns.4 24 Most
of these studies have reported stronger associa-
tions between these diverse outcomes and
women’s household class (however measured)
compared with individual class; a few of the
most recent investigations, however, find evi-
dence of increasing eVects for married wom-
en’s individual level class position.10 21

Epidemiological research aVords yet another
perspective for assessing utility and interpret-
ation of measures of women’s social class. Of
concern is how diVerent class measures capture
pathways by which class inequalities become
embodied and manifested as social inequalities
in health.1 25 Sensitivity of diverse class meas-
ures to socioeconomic disparities in health, for
example, may vary depending upon the extent
to which risk of a given health outcome is
shaped by workplace conditions, household
standard of living, and/or economic and social
inequality both within households and within
society at large.1 12 26–28

Among the small body of epidemiological
research comparing estimates of class inequali-
ties in women’s health detected with individual
versus household measures of social class, most
studies have been conducted in the UK9 29 30–34;
a handful have been carried out in other
countries.35–37 These investigations chiefly have
compared eVect estimates for individual and
conventional household measures of social
class in relation to mortality and self reported
health; like the sociological research, most of
these studies have reported stronger class
eVects for the conventional household class
measure. Only two of the epidemiological
studies, however, included a dominant house-
hold class measure,30 36 only two used a
combined household class measure,30 35 and
none analysed health data obtained by physical
examination or laboratory analysis. The pur-
pose of our study therefore was to describe and
compare the magnitude of class inequalities in
women’s health detected with four diVerent
occupation based class measures: (a) indi-
vidual, (b) conventional household (male
dominant), (c) dominant (gender neutral)
household, and (d) combined household social
class, using anthropometric, metabolic, and
self report health data from a cohort of adult
US women twins.

Methods
STUDY POPULATION

Women in our cross sectional study were
members of a cohort of 352 twin pairs (704
women) who participated in the Kaiser Perma-
nente Women Twins Study Examination II,
conducted in 1989–1990 in Oakland,
California.38 39 The original cohort, enrolled at
Examination I (1978–1979) consisted of 434
twin pairs (868 women) recruited for a study of
coronary heart disease risk factors from a twin

registry (n = 9821 pairs) established in 1974 by
the Division of Research of the Northern Cali-
fornia Region of the Kaiser Permanente Medi-
cal Care Program.38 40 These 434 twin pairs
were recruited from the 642 pairs of women
twins identified, through the registry, as resid-
ing in the San Francisco Bay Area. Original
cohort members thus resided in San Francisco
Bay Area at the time of the examination, were
born in or before 1960 (mean age = 41 years;
range: 18–85 years), and were representative of
the women twins in the entire twin cohort with
respect to age and race/ethnicity: 90 per cent
were white, 7 per cent black, 2 per cent Asian,
and 1 per cent American Indian.38

Follow up for Examination II started 10
years later. Participants in Examination I were
sent a self administered questionnaire on their
health and sociodemographic characteristics
and were invited to return for physical
examination. Cohort retention was high: only
72 women (8.3 per cent) did not respond, of
whom 36 were deceased. Among the 796
respondents, only 87 (10.9 per cent) did not
return for a physical examination. After
additionally excluding five women whose twin
was a non-respondent, the final cohort in-
cluded 704 women (352 twin pairs), represent-
ing 81.1 per cent of the original cohort. As in
Examination I, 90 per cent of the women in
Examination II were white and 7 per cent were
black; 3 per cent were Asian. Overall, their
mean (SD) age, as expected, was 51 (13.1)
years; 36 per cent were 30–44 years old, 43 per
cent were 45–64 years old, and 21 per cent
were 65 to 91 years old.39

Enrollment and study of women in Exam-
ination I and II of the Kaiser Permanente
Women Twins Study was approved by the Kai-
ser Permanente Medical Care Program,
Northern California Region, Institutional Re-
view Board, and conforms to principles em-
bodied in the Declaration of Helsinki. Research
conducted for this specific investigation was
additionally approved by the Harvard School
of Public Health Human Subjects Committee.

DATA COLLECTION

Socioeconomic data
Respondents provided data on adult socioeco-
nomic characteristics via the self administered
mailed questionnaire. Our measures of social
class were based on an empirical class typology
developed by US sociologist Erik Olin
Wright11 41 and adapted for use in public health
research.1 36 Conceptualising social class as a
social relation, this typology distinguishes
between people who (in order of dominance):
(a) purchase or control other people’s labour or
are solely in charge of their own labour (that is,
own a business and employ others; supervisory
employees; self employed), hereafter referred
to as “non-working class”, (b) work for others
as non-supervisory employees—that is, are
working class, or (c) are not in the paid labour
force. The full schema for Wright’s elaborated
class typology, which diVerentiates 12 locations
within an overall class structure, is presented in
appendix 1.

Social class and women’s health 613
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Individual level social class was based on self
reported usual occupational class position.
Household level social class was operational-
ised in three ways: (a) conventional (male
dominant/partner defined), equal to the indi-
vidual level social class of the spouse/partner
(hereafter referred to as the “partner”), (b)
gender neutral, equal to the most dominant
individual level class position (as defined in the
preceding paragraph), taking into account the
individual level class position of the respondent
and her partner or other head of household, if
any, and (c) combined, stratifying jointly by the
individual level class position of the respondent
and her partner or other head of household, if
any.1 4 7 10 36 Other sociodemographic data ob-
tained from the self administered questionnaire
used in this study included: age at Examination
II, race/ethnicity, and marital/partner status
(with the category “married” including “or liv-
ing as married”). No data were available on
gender of the partner or on the respondent’s
sexual orientation or identity, precluding dis-
tinguishing between heterosexual and lesbian
households.

Health outcomes
Health outcomes selected for analysis were
chosen because they exhibit well known
associations with socioeconomic position, and
pertained to diverse outcomes, including over-
all health status, body build, reproductive
history, smoking and physical activity, and
cardiovascular profile.27 42 43 Outcomes based
on data from the self administered question-
naire included: age at first pregnancy, self rated
health status (excellent, good, fair, or poor),
smoking history, and medication use. Using a
modified version of the validated one year
recall instrument on physical activity used in
the Coronary Artery Risk Development in
Young Adults (CARDIA) study, physical activ-
ity (kcal/kg/year) was measured via an inter-
viewer administered questionnaire that as-
sessed typical amount of time spent in activities
of varying intensity at home, at work, and dur-
ing recreation44 45; values were categorised into
quintiles.

Additional anthropometric and metabolic
data were obtained by physical examination
and laboratory analysis.44 46 Two staV people
obtained and recorded the anthropometric
measurements, for which participants wore
light clothing, shoes removed. Height was
recorded to the nearest 0.5 cm, weight was
measured to the nearest 0.1 kg, and these data
were used to calculate body mass index (BMI,
in kg/m2). Following new WHO guidelines
(page 329–30),47 BMI was categorised as <25,
25–29.9 (“overweight)”, and > 30 (“obese”)
kg/m2. Minimal waist girth was measured using
a steel measuring tape, either at the natural
indentation or, if no indentation was present, at
a level midway between the iliac crests and the
lower edge of the rib cage. Hip girth was
measured at the greatest protrusion of the but-
tocks. Girths were recorded to the nearest 0.5
cm and measured twice. Waist to hip ratio was
calculated based on average waist and hip
girth. Systolic and diastolic blood pressure

(seated, right arm) were measured using a
mercury sphygomanometer. After a five minute
rest period, two measures each of systolic and
diastolic blood pressure were taken; averages of
these two measures were used for data analysis.
Women were classified as ever having had high
blood pressure if: (a) at Examination II, their
systolic blood pressure was > 140 mm Hg or
their diastolic blood pressure was > 90 mm
Hg, and/or (b) they currently were or had ever
taken high blood pressure medication.

Blood for lipid and lipoprotein measurement
was obtained after participants had fasted
overnight and was collected into tubes contain-
ing EDTA. Total, high density lipoprotein
(HDL), and low density lipoprotein (LDL)
cholesterol were measured by standardised
methods at the Donner laboratory (Dr R
Krauss, University of California, Berkeley,
California), a participating laboratory in the
Centers for Disease Control lipid standardisa-
tion programme.46 Total cholesterol concentra-
tions (mg/dl) were categorised as “desirable”
(< 199), “borderline” (200–239), and “high”
(> 240); for LDL cholesterol, the range for
“desirable,” “borderline”, and “high” was,
respectively, < 129, 130–159, and > 160
mg/dl. Post-load glucose was obtained two
hours after a 75 g oral glucose load and glucose
concentration (mg/dl) was determined using
the glucose oxidase method.44 Analyses with
glucose concentration excluded 24 women
with a self reported history of diabetes; glucose
levels were analysed as quintiles.

DATA ANALYSIS

Data analysis entailed four steps. The first con-
sisted of describing the individual social class
position of the entire cohort of 704 women and
their partners (if any). The second was to
quantify proportions of women categorised as
“working class” by the individual, conventional
household, and gender neutral household class
measures; these analyses were restricted to the
686 women (97.4 per cent of the total cohort)
with known data on their individual level social
class and that of their partners, if any.
Combined household class measures were not
included in these analyses, as by definition they
do not produce one “summary” measure of
household class as “working class” or “non-
working class”. After additionally excluding the
sole two women who stated they usually were
not in the paid labour force and also did not
have a partner, the third set of analyses
described distributions of health outcomes
among the remaining 684 women, stratified by
each of the four class measures. Continuous
outcomes were analysed as both continuous
and categorical variables; to portray distribu-
tions clearly, only categorical analyses are pre-
sented (analyses using continuous outcome
data available upon request). Descriptive statis-
tics were produced using the statistical package
SAS.48

Finally, among these same 684 women, we
assessed if the magnitude of class inequalities
in health varied by class measure by comparing
odds ratios from logistic regression models.
Each health outcome was dichotomised and
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the logit of the probability of the outcome was
modelled as a function of (a) class location
alone; (b) class location and age (as a continu-
ous variable); and (c) class location, age, and
marital status (except for the combined house-
hold measure, as by definition it takes into
account marital/partner status). For each of
these models, odds ratios for class location
were calculated setting as referent group
women categorised as “non-working class”; in
the case of the combined household measure,
the referent group was women classified as
“non-working class” with partners also classi-
fied as “non-working class”. To account for the
correlation of errors within twin pairs, which
would otherwise lead to underestimation of
standard errors and overly narrow confidence
intervals,49 regression parameters were esti-
mated using a generalised estimating equations
(GEE) approach with exchangeable correla-
tion structure.50 51 All models were fit using the
most recent version of Vincent Carey’s imple-
mentation of gee() for S-PLUS52 and 95 per
cent Wald confidence intervals were calculated
based on robust variance estimates. This
version of gee() for S-PLUS allows for the cor-
rect estimation of the exchangeable working
correlation parameter in the presence of
singletons (clusters of size one), allowing us to
include all eligible twins, whether or not their
co-twin was included in the analysis. Analyses
restricted to sets of matched twins yielded vir-
tually identical results (data available upon
request).

Results
SOCIAL CLASS DISTRIBUTIONS

Fully 97.4 per cent of the 704 women in the
study cohort provided data about their class
position, as determined by their usual occupa-

tion, and that of their partner (if any). At the
time of Examination II, 67 per cent of the
women stated they were married or were living
as married with their partner, 13 per cent were
divorced, 2 per cent were separated, 10 per cent
were widowed, and 8 per cent were single.

As shown in table 1, based on the individual
level class measure, slightly under half (45 per
cent) of the 704 women were categorised as
working class, slightly over half (52 per cent) as
non-working class (43 per cent supervisory
employees, 6 per cent self employed, 2 per cent
owners of a business and employed others),
and only 3 per cent (21 women) stated they
usually were not in the paid labour force. Fewer
than 3 per cent (18 women) had incomplete
class data: three women responded “don’t
know” for their usual occupation, and another
15 did not know (n = 10) or report (n = 5) their
partner’s class data.

Among the 686 women who could be
assigned a household class measure, the
proportion of women categorised as working
class by the conventional and gender neutral
household class measures was notably lower:
30 and 21 per cent, respectively (table 2). Con-
tributing to this diVerential, both approaches
assigned a household class of non-working
class to: (a) 55 per cent of the 308 women indi-
vidually classified as working class, and (b) 76
per cent of the 21 women individually classified
as not in the paid labour force. Beyond this, the
gender neutral approach assigned a household
class of non-working class to 100 per cent of
the 357 women individually classified as
non-working class; the conventional approach,
however, assigned a household class of non-
working class to only 83 per cent of these
women.

Lastly, from a combined household class
perspective, among these same 686 women,
only 11 per cent lived in working class
households in which both the respondent and
her partner was working class, 9 per cent were
single and working class, 31 per cent lived in
non-working class households in which both
the respondent and her partner was non-
working class, and 12 per cent were single and
non-working class (table 1). Additionally, 9 per
cent of the women lived in households where

Table 1 Social class position of each woman and her partner, Kaiser Permanente Women Twins Study (n=704), Oakland, CA, 1989–1990

Individual’s
occupational class Number Class location

Partner’s occupational class

Total (per cent
of column
total)

Class location

No partner
Don’t
know Missing

Non-working class Working class

Owner
Self
employed

Supervisory
employee

Non-supervisory
employee

Owner n (row %) Non-working
class

9 (60.0) 2 (13.3) 2 (13.3) 2 (13.3) 0 (0) 0 (0) 0 (0) 15 (2.1)

Self employed n (row %) Non-working
class

5 (11.4) 7 (15.9) 15 (34.1) 8 (18.2) 8 (18.2) 0 (0) 1 (2.3) 44 (6.3)

Supervisory employee n (row %) Non-working
class

15 (4.9) 27 (8.9) 132 (43.3) 52 (17.1) 73 (23.9) 6 (2.0) 0 (0) 305 (43.3)

Non-supervisory
employee n (row %) Working class 11 (3.5) 25 (7.9) 132 (41.8) 76 (24.1) 64 (20.3) 4 (1.3) 4 (1.3) 316 (44.9)

Not in paid labour
force n (row %) 3 (14.3) 4 (19.1) 9 (42.9) 3 (14.3) 2 (9.5) 0 (0) 0 (0) 21 (3.0)

Don’t know n (row %) 0 (0) 1 (33.3) 1 (33.3) 0 (0) 1 (33.3) 0 (0) 0 (0) 3 (0.4)
Total (per cent of row

total) 43 (6.1) 66 (9.4) 29 (41.3) 141 (20.0) 148 (21.0) 10 (1.4) 5 (0.7) 704 (100.0)

Table 2 Distribution of class locations as classified by individual woman’s, gender neutral
household, and conventional household class, Kaiser Permanente Women Twins Study
(n=686), Oakland, CA, 1989–1990

Individual woman
Gender neutral
household

Conventional
household

Working class* 308 (44.9) 143 (20.9) 205 (29.9)
Non-working class† 357 (52.0) 541 (78.9) 479 (76.2)
Not in paid labour force 21 (3.1) 2 (0.3) 2 (0.3)

*Working class = non-supervisory employee. †Non-working class = owner, self employed, super-
visory employee.

Social class and women’s health 615
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they were non-working class and their partner
was working class; 24 per cent lived in
households where they were working class and
their partner was non-working class; 2 per cent
lived in households where they were not in the
paid labour force and their partner was
non-working class, and 0.1 per cent lived in
households where they were not in the paid
labour force and their partner was working
class.

Thus, considering only the 539 women with
partners, 54 per cent lived in class concordant
households (14 per cent both working class; 40
per cent both non-working class). Fully 46 per
cent, however, lived in class discordant house-
holds: 31 per cent where the respondent was
working class and her partner was non-working
class; 12 per cent where the respondent was
non-working class and her partner was working
class; and 3 per cent where the respondent was

not in the paid labour force and her partner was
either working class (2.9 per cent) or non-
working class (0.1 per cent).

OVERALL HEALTH PROFILE

Table 3 presents data on the overall health pro-
file of the 684 women for whom individual and
household level class data were available.
Exhibiting better health than US women on
average (as described more fully in the discus-
sion section), 90 per cent reported their health
was excellent or good. Average height equalled
162.5 cm (SD 6.8 cm), with 21 per cent 168
cm or taller; average BMI was 25.7 kg/m2 (SD
5.9), with nearly 40 per cent above the
desirable value of 25 kg/m2; mean waist to hip
ratio was 0.80 (SD = 0.09), with nearly 25 per
cent in excess of 0.85. Among the 82 per cent
of women reporting having ever been pregnant,
15 per cent were under age 20 and 16 per cent

Table 3 Frequency distributions of health outcomes for all women and by individual and household measures of class, Kaiser Permanente Women Twins
Study (n=684), Oakland, CA, 1989–1990

Variable

All women Working class Non-working class
Not in paid
labour force
Individual
(n=19)
n (%)Number*

(n=684)
n (%)

Individual
(n=308)
n (%)

Gender
neutral
(n=143)
n (%)

Conventional
(n=205)
n (%)

Individual
(n=357)
n (%)

Gender
neutral
(n=541)
n (%)

Conventional
(n=479)
n (%)

General health rating 684
Excellent 252 (36.8) 94 (30.5) 38 (26.6) 64 (31.2) 154 (43.1) 214 (39.6) 188 (39.3) 4 (21.1)
Good 362 (52.9) 177 (57.5) 80 (55.9) 111 (54.2) 173 (48.5) 282 (52.1) 251 (52.4) 12 (63.2)
Fair 64 (9.4) 35 (11.4) 24 (16.9) 27 (13.2) 26 (7.3) 40 (7.4) 37 (7.7) 3 (15.8)
Poor 6 (0.9) 2 (0.7) 1 (0.70) 3 (1.5) 4 (1.1) 5 (0.9) 3 (0.6) 0 (0)

Height (cm) 682
<157.5 133 (19.5) 67 (21.8) 32 (22.4) 51 (25.0) 61 (17.2) 101 (18.7) 82 (17.2) 5 (26.3)
157.5–161.1 140 (20.5) 65 (21.1) 30 (21.0) 39 (19.1) 73 (20.6) 110 (20.4) 101 (21.1) 2 (10.5)
161.2–163.9 119 (17.4) 62 (20.1) 35 (24.5) 41 (20.1) 51 (14.4) 84 (15.6) 78 (16.3) 6 (31.6)
164.0–167.9 148 (21.7) 61 (19.8) 30 (21.0) 46 (22.6) 84 (23.7) 118 (21.9) 102 (21.3) 3 (15.8)
>168.0 142 (20.8) 53 (17.2) 16 (11.2) 27 (13.2) 86 (24.2) 126 (23.4) 115 (24.1) 3 (15.8)

Body mass index (kg/m2) 682
<25.0 399 (58.5) 182 (59.1) 76 (53.2) 114 (55.9) 207 (58.3) 323 (60.0) 285 (59.6) 10 (52.6)
25.0–29.9 157 (23.0) 65 (21.1) 37 (25.9) 53 (26.0) 84 (23.7) 120 (22.3) 104 (21.8) 8 (42.1)
>30.0 126 (18.5) 61 (19.8) 30 (21.0) 37 (18.1) 64 (18.0) 96 (17.8) 89 (18.6) 1 (5.3)

Waist to hip ratio 681
0.63–0.75 218 (32.0) 99 (32.1) 37 (25.9) 64 (31.4) 116 (32.8) 181 (33.6) 154 (32.3) 3 (15.8)
0.76–0.84 294 (43.2) 131 (42.5) 57 (39.9) 74 (36.3) 154 (43.5) 237 (44.1) 220 (46.1) 9 (47.4)
0.85–1.35 169 (24.8) 78 (25.3) 49 (34.3) 66 (32.4) 84 (23.7) 120 (23.3) 103 (21.6) 7 (36.8)

Age at first pregnancy (y) 646
<17 23 (3.6) 11 (3.8) 7 (5.2) 10 (5.2) 10 (3.0) 16 (3.1) 13 (2.9) 2 (10.5)
18–19 46 (7.1) 26 (8.9) 15 (11.1) 18 (9.3) 19 (5.7) 31 (6.1) 28 (6.2) 1 (5.3)
20–24 198 (30.7) 97 (33.1) 42 (31.1) 59 (30.6) 93 (27.8) 156 (30.5) 139 (60.7) 8 (42.1)
25–29 184 (28.5) 76 (25.9) 30 (22.2) 53 (27.5) 100 (29.9) 154 (30.1) 131 (28.9) 8 (42.1)
>30 76 (11.8) 32 (10.9) 11 (8.2) 17 (8.8) 44 (13.2) 65 (12.7) 59 (13.0) 0 (0)
never pregnant 119 (18.4) 51 (17.4) 30 (22.2) 36 (30.3) 68 (20.4) 89 (17.4) 83 (18.3) 0 (0)

Do you smoke now? 684
Current 104 (15.2) 43 (14.0) 19 (13.3) 29 (14.2) 58 (16.3) 85 (15.7) 75 (15.7) 3 (15.8)
Ex-smoker 202 (29.5) 94 (30.5) 40 (28.0) 58 (28.3) 103 (28.9) 162 (29.9) 144 (30.1) 5 (26.3)
Never 378 (55.3) 171 (55.5) 84 (58.7) 118 (57.6) 196 (54.9) 294 (54.3) 260 (54.3) 11 (57.9)

Physical activity
(kcal/kg/year)

680

740–3793 131 (19.3) 65 (21.2) 40 (28.0) 48 (23.4) 52 (14.7) 91 (17.0) 83 (17.5) 14 (73.7)
3794–5729 137 (20.1) 73 (23.8) 30 (21.0) 43 (21.0) 63 (17.8) 107 (19.9) 94 (19.8) 1 (5.3)
5730–7149 137 (20.1) 55 (17.9) 22 (15.4) 35 (17.1) 81 (22.9) 115 (21.4) 102 (21.5) 1 (5.3)
7150–9145 139 (20.4) 64 (20.9) 30 (21.0) 47 (22.9) 74 (20.9) 109 (20.3) 92 (19.4) 1 (5.3)
9146–25175 136 (20.0) 50 (16.3) 21 (14.7) 32 (15.6) 84 (23.7) 115 (21.4) 104 (21.9) 2 (10.5)

Ever high blood pressure 684
Yes 62 (9.1) 26 (8.4) 18(12.6) 25 (12.2) 33 (9.2) 44(8.1) 37 (7.7) 3 (15.8)
No 622 (90.9) 282 (91.6) 125(87.4) 180 (87.8) 324 (90.8) 497 (91.9) 442 (92.3) 16 (84.2)

Total cholesterol (mg/dl) 683
Desirable (<199) 490 (71.7) 212 (69.1) 98 (69.0) 146 (71.6) 267 (74.8) 392 (72.5) 344 (71.8) 11 (57.9)
Borderline (200–239) 141 (20.6) 69 (22.5) 30 (21.1) 39 (19.1) 65 (18.2) 111 (20.5) 102 (21.3) 7 (36.8)
High (>240) 52 (7.6) 26 (8.5) 14 (9.9) 19 (9.3) 25 (7.0) 38 (7.0) 33 (6.9) 1 (5.3)

LDL cholesterol (mg/dl) 683
Desirable (<129) 442 (64.7) 187 (60.9) 85 (59.9) 128 (62.8) 247 (69.2) 357 (66.0) 314 (65.6) 8 (42.1)
Borderline (130–159) 143 (20.9) 73 (23.8) 35 (24.7) 46 (22.6) 60 (16.8) 108 (20.0) 97 (20.3) 10 (52.6)
High (>160) 98 (14.3) 47 (15.3) 22 (15.5) 30 (14.7) 50 (14.0) 76 (14.1) 68 (14.2) 1 (5.3)

Post-load glucose (mg/dl) 638
<74 120 (18.8) 47 (16.1) 25 (16.7) 36 (19.4) 73 (21.7) 95 (18.6) 84 (18.6) 0 (0)
74–87.9 129 (20.2) 54 (19.1) 17 (13.4) 33 (17.7) 73 (21.7) 112 (21.9) 96 (21.2) 2 (11.1)
88–102.9 130 (20.4) 61 (21.6) 26 (20.5) 35 (18.8) 67 (19.9) 104 (20.4) 95 (21.0) 2 (11.1)
103–129.9 129 (20.2) 61 (21.6) 30 (23.6) 44 (23.7) 65 (19.3) 99 (19.4) 85 (18.8) 3 (16.7)
>130 130 (20.4) 60 (21.2) 29 (22.8) 38 (20.4) 59 (17.1) 101 (19.8) 92 (20.4) 11 (61.1)

*Total number varied slightly, because of missing data or exclusions. Missing cases did not exceed 6% of each social class category.
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were age 30 or older at their first pregnancy.
Over half the women (55 per cent) had never
smoked cigarettes; among the remaining ever
smokers, 39 per cent had smoked for 20 years
or more and 30 per cent were currently ex
smokers. Average annual physical activity was
on the order of 6745 (SD 3288) kcal/kg/year.
Mean systolic and diastolic blood pressure
were, respectively, 118.7 (SD 20.2) and 65.5
(SD 11.3) mm Hg; only 10 per cent were cat-
egorised as ever having high blood pressure.
Average total, HDL, and LDL cholesterol
equaled, respectively, 181.2 (SD 34.9), 62.9
(SD 16.8) and 120.1 (SD 38.2) mg/dl; for each
measure, 60 per cent or more had levels in the
“desirable” range. Lastly, among non-diabetic
women, mean post-load glucose concentration
equalled 106.7 (SD 50.1) mg/dl, of whom 20
per cent had levels in excess of 130 mg/dl.

CLASS INEQUALITIES IN HEALTH: COMPARISONS

ACROSS CLASS MEASURES

Distributions of health outcomes
Women classified as “non-working class”,
regardless of which measure was used, had
similar distributions of health outcomes (table
3). By contrast, women classified as “working
class” by the gender neutral household class
measure and, to a less degree, by the
conventional household measure, were more
likely to have a poorer health profile than
women classified as “working class” by the
individual level measure (table 3). Specifically,
they were more likely to: have fair or poor
health; be short (in the bottom two height
quintiles); have above desirable BMI; have a
waist to hip ratio > 0.85; have been pregnant
before age 20; be more sedentary (in the
bottom two quintiles for physical activity); and

Table 4 Frequency distributions of health outcomes by combined household class of women and their partners, Kaiser
Permanente Women Twins Study (n=665), Oakland, CA, 1989–1990

Individual woman:partner

Combined household class

NWC:NWC
(n*=214)
n (%)

NWC:WC
(n*=62)
n (%)

NWC:none
(n*=81)
n (%)

WC:NWC
(n*=168)
n (%)

WC:WC
(n*=76)
n (%)

WC:none
(n*=64)
n (%)

General health rating
Excellent 95 (44.4) 26 (41.9) 33 (40.7) 57 (33.9) 19 (25.0) 18 (28.1)
Good 100 (46.7) 31 (50.0) 42 (51.9) 97 (57.7) 46 (60.5) 34 (53.1)
Fair 17 (7.9) 3 (4.8) 6 (7.4) 13 (7.7) 11 (14.5) 11 (17.2)
Poor 2 (0.9) 2 (3.2) 0 (0) 1 (0.6) 0 (0) 1 (1.6)

Height (cm)
<157.5 28 (13.2) 19 (31.2) 14 (17.3) 36 (21.4) 24 (31.6) 7 (10.9)
157.5–161.1 46 (21.6) 9 (14.8) 18 (22.2) 35 (20.8) 14 (18.4) 16 (25.0)
161.2–163.9 31 (14.6) 6 (9.8) 14 (17.3) 29 (17.3) 18 (23.7) 15 (23.4)
164.0–167.9 49 (23.0) 16 (26.2) 19 (23.5) 31 (18.5) 13 (17.1) 17 (26.6)
>168.0 59 (27.7) 11 (18.0) 16 (19.8) 37 (22.0) 7 ( 9.2) 9 (14.1)

Body mass index (kg/m2)
<25.0 122 (57.3) 38 (62.3) 47 (58.0) 106 (63.1) 40 (52.6) 36 (52.3)
25.0–29.9 48 (22.5) 16 (26.2) 20 (24.7) 30 (17.9) 21 (27.6) 14 (21.9)
>30.0 43 (20.2) 7 (11.5) 14 (17.3) 32 (19.1) 15 (19.7) 14 (21.9)

Waist to hip ratio
0.63–0.75 64 (30.2) 27 (44.3) 25 (30.9) 62 (36.9) 18 (28.1) 18 (28.1)
0.76–0.84 100 (47.2) 17 (27.9) 37 (45.7) 75 (44.6) 22 (34.4) 22 (34.4)
0.85–1.35 48 (22.6) 17 (27.9) 19 (23.5) 31 (18.5) 24 (37.5) 24 (37.5)

Age at first pregnancy (y)
<17 6 (2.9) 3 (5.2) 1 (1.4) 4 (2.5) 6 (8.1) 1 (1.7)
18–19 12 (5.9) 3 (5.2) 4 (5.6) 11 (6.8) 9 (12.2) 6 (10.3)
20–24 58 (28.4) 17 (29.3) 18 (25.0) 58 (36.0) 20 (27.0) 19 (32.8)
25–29 65 (31.9) 23 (39.7) 12 (16.7) 46 (28.6) 22 (29.7) 8 (13.8)
30+ 33 (16.2) 6 (10.3) 5 (6.9) 21 (13.0) 9 (12.2) 2 (3.5)
never pregnant 30 (14.7) 6 (10.3) 32 (44.4) 21 (13.0) 8 (10.8) 22 (37.9)

Do you smoke now?
Current 30 (14.0) 10 (16.1) 18 (22.2) 25 (14.5) 6 (7.9) 12 (18.8)
Ex-smoker 61 (28.5) 18 (29.0) 24 (29.6) 55 (32.7) 18 (23.7) 21 (32.8)
Never 123 (57.5) 34 (54.8) 39 (48.2) 88 (52.4) 52 (68.4) 31 (48.4)

Physical activity (kcal/kg/year)
740–3793 38 (18.0) 8 (12.9) 6 (7.4) 28 (16.8) 25 (32.9) 12 (18.8)
3794–5729 35 (16.6) 13 (21.0) 15 (18.5) 43 (25.8) 17 (22.4) 13 (20.3)
5730–7149 46 (21.8) 13 (21.0) 22 (27.2) 33 (19.8) 11 (14.5) 11 (17.2)
7150–9145 42 (19.9) 17 (27.4) 15 (18.5) 34 (20.4) 12 (15.8) 18 (28.1)
9146–25175 50 (23.7) 11 (17.7) 23 (28.4) 29 (17.4) 11 (14.5) 10 (15.6)

Ever high blood pressure
Yes 17 (7.9) 7 (11.3) 9 (11.1) 9 (5.4) 10 (13.2) 7 (10.9)
No 197 (92.1) 55 (88.7) 72 (88.9) 159 (94.6) 66 (86.8) 57 (89.1)

Total cholesterol (mg/dl)
Desirable (<199) 158 (73.8) 48 (77.4) 61 (75.3) 117 (69.6) 48 (64.0) 47 (73.4)
Borderline (200–239) 41 (19.2) 9 (14.5) 15 (18.5) 39 (23.2) 17 (22.3) 13 (20.3)
High (>240) 15 (7.0) 5 (8.1) 5 (6.2) 12 (7.1) 10 (13.3) 4 (6.3)

LDL cholesterol (mg/dl)
Desirable (<129) 148 (69.2) 43 (69.4) 56 (69.1) 104 (61.9) 44 (58.7) 39 (60.9)
Borderline (130–159) 35 (16.4) 11 (17.7) 14 (17.3) 39 (23.2) 18 (24.0) 16 (25.0)
High (>160) 31 (14.5) 8 (12.9) 11 (13.6) 25 (14.9) 13 (17.3) 9 (14.1)

Post-load glucose (mg/dl)
<74 43 (21.4) 11 (18.6) 19 (24.7) 22 (13.9) 10 (14.9) 15 (25.9)
74–87.9 36 (17.9) 16 (27.1) 21 (27.3) 37 (23.4) 9 (13.4) 8 (13.8)
88–102.9 46 (22.9) 9 (15.3) 12 (15.6) 35 (22.2) 15 (22.4) 11 (19.0)
103–129.9 40 (19.9) 14 (23.7) 11 (14.3) 31 (19.6) 18 (26.9) 12 (20.7)
>130 36 (17.9) 9 (15.3) 14 (18.2) 33 (20.9) 15 (22.4) 12 (20.7)

*Number varied slightly, because of missing data or exclusions. Missing cases did not exceed 11% of each social class category. WC
= working class, NWC = non-working class.
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ever have had high blood pressure. The only
outcomes similarly distributed among “work-
ing class” women, regardless of class measures,
were: current smoking status; undesirable total
and LDL cholesterol levels (borderline plus
high); and post-load glucose levels. The worst
health profile, for each health outcomes,
occurred among the 19 women classified as
“not in the labour force” (applicable only for
the individual level class measure). Data for
these 19 women are omitted in subsequent
tables, because small numbers precluded
meaningful analyses of their health in relation
to diverse class measures (data available upon
request).

Finer stratification of women using the com-
bined household measure revealed additional
patterns, as shown among the 665 women
identified as in the paid labour force (table 4).
Thus, among women individually classified as
“non-working class”, those with non-working
class partners were least likely to be short and
most likely to be in the top height quintile as
well as to have had their first pregnancy at age
30 or older; those with working class partners
were least likely to be obese; and those with no
partner were most likely never to have been
pregnant. Among women individually classi-
fied as “working class”, those with non-
working class partners generally had distribu-
tions of health outcomes like those of women
individually categorised as non-working class,
with two exceptions: they were less likely to
report excellent health and more likely to be
short. Women individually classified as “work-

ing class”, however, who had working class
partners or no partners had comparably poorer
health status.

Estimates of class eVects
Class inequalities in health comparing women
classified as “working class” to “non-working
class” were generally strongest for the gender

Table 5 Odds ratios (OR) and 95% confidence intervals (CI)* comparing health outcomes of working class to
non-working class women, using individual and household class measures, Kaiser Permanente Women Twins Study
(n=665), Oakland, CA, 1989–1990

Non-working
class (referent
group)

Odds ratio

Individual working
class
OR (95% CI)

Gender neutral
working class
OR (95% CI)

Conventional
working class
OR (95% CI)

General health rating (fair/poor v excellent/good)
crude 1.0 1.35 (0.82, 2.23) 2.07 (1.16, 3.70) 1.67 (0.97, 2.88)
adjusted for age and marital/partner status 1.0 1.32 (0.76, 2.23) 1.94 (1.11, 3.38) 1.51 (0.90, 2.54)

Height (<164 cm v >164 cm)
crude 1.0 1.35 (1.03, 1.77) 1.37 (0.99, 1.91) 1.21 (0.94, 1.56)
adjusted for age and marital/partner status 1.0 1.34 (1.01, 1.79) 1.40 (0.98, 1.99) 1.20 (0.92, 1.56)

Body mass index (>25 kg/m2 v <25 kg/m2)
crude 1.0 0.98 (0.73, 1.30) 1.32 (0.97, 1.80) 1.24 (0.93, 1.65)
adjusted for age and marital/partner status 1.0 0.96 (0.72, 1.28) 1.25 (0.91, 1.73) 1.19 (0.88, 1.61)

Waist to hip ratio (>0.85 v <0.85)
crude 1.0 1.00 (0.70, 1.43) 1.74 (1.17, 2.57) 1.77 (1.24, 2.52)
adjusted for age and marital/partner status 1.0 0.96 (0.65, 1.42) 1.51 (1.00, 2.30) 1.60 (1.08, 2.35)

Age at first pregnancy (<20 years v >20 years)
crude 1.0 1.37 (0.86, 2.20) 1.89 (1.09, 3.29) 1.68 (1.03, 2.72)
adjusted for age and marital/partner status 1.0 1.33 (0.83, 2.14) 1.80 (1.04, 3.13) 1.65 (1.02, 2.66)

Smoking (ever v never)
crude 1.0 1.00 (0.75, 1.33) 0.92 (0.65, 1.32) 0.87 (0.64, 1.18)
adjusted for age and marital/partner status 1.0 0.99 (0.74, 1.32) 0.83 (0.58, 1.20) 0.82 (0.60, 1.12)

Physical activity (<5730 kcal/kg/y v >5730 kcal/kg/y)
crude 1.0 1.61 (1.18, 2.20) 1.50 (1.05, 2.16) 1.22 (0.89, 1.66)
adjusted for age and marital/partner status 1.0 1.66 (1.16, 2.38) 1.69 (1.07, 2.69) 1.22 (0.84, 1.78)

Ever high blood pressure (yes v no)
crude 1.0 0.90 (0.52, 1.58) 1.42 (0.76, 2.68) 1.42 (0.81, 2.50)
adjusted for age and marital/partner status 1.0 0.80 (0.43, 1.47) 1.25 (0.60, 2.59) 1.20 (0.64, 2.26)

Total cholesterol (<200 mg/dl v >200 mg/dl)
crude 1.0 1.32 (0.95, 1.85) 1.18 (0.82, 1.68) 1.03 (0.73, 1.46)
adjusted for age and marital/partner status 1.0 1.27 (0.88, 1.82) 1.14 (0.75, 1.72) 0.95 (0.64, 1.40)

LDL cholesterol (<130 mg/dl v >130 mg/dl)
crude 1.0 1.43 (1.05, 1.97) 1.29 (0.91, 1.82) 1.19 (0.87, 1.65)
adjusted for age and marital/partner status 1.0 1.41 (1.00, 1.98) 1.21 (0.82, 1.80) 1.10 (0.77, 1.57)

Post-load glucose (<88 mg/dl v >88 mg/dl)
crude 1.0 1.33 (0.97, 1.83) 1.37 (0.93, 2.03) 1.15 (0.79, 1.57)
adjusted for age and marital/partner status 1.0 1.29 (0.92, 1.82) 1.67 (1.07, 2.60) 1.18 (0.81, 1.73)

*Odds ratios as estimated by generalised estimating equation (GEE) models using a logit link. 95% confidence intervals based on
robust variance estimates.

KEY POINTS

x Studies of class inequalities in women’s
health are complicated by disagreement
over how to measure women’s class loca-
tion: as individuals or in the context of
their households.

x We studied associations between women’s
health and four diVerent class measures:
individual, conventional household (male
dominant), gender neutral household,
and combined household class.

x Class inequalities in health, comparing
working class to non-working class
women, generally were strongest using
the gender neutral household class meas-
ure.

x Epidemiological studies on class inequali-
ties in women’s health should use a
gender neutral household class measure.

x Future research should examine whether
these findings are applicable to men, and
also whether results vary by race/
ethnicity, sexual identity, and age (includ-
ing historical cohort).

618 Krieger, Chen, Selby

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jech.bm

j.com
/

J E
pidem

iol C
om

m
unity H

ealth: first published as 10.1136/jech.53.10.612 on 1 O
ctober 1999. D

ow
nloaded from

 

http://jech.bmj.com/


neutral household class measure and weakest
for the individual level class measure, even after
adjusting for age and marital/partner status
(table 5). This pattern was apparent for: self
rated health, height, BMI, age at first preg-
nancy, and glucose levels. For example, using
the gender neutral household class measure,
working class women were 1.9 times (95%
confidence intervals (CI) = 1.1, 3.4) more
likely than non-working class women to state
their health was “fair or poor” (adjusted for age
and marital status); the corresponding odds
ratios for women categorised by the conven-
tional household and individual class measures
were, respectively, 1.5 (95% CI = 0.9, 2.5) and
1.3 (95% CI = 0.8, 2.2); analogous odds ratios
for having a high post-load glucose level were,
respectively, 1.7 (1.1, 2.6), 1.2 (0.8, 1.7), and
1.3 (0.9, 1.8). For two outcomes, waist to hip
ratio and high blood pressure, eVect estimates
were comparably strongest for the gender neu-
tral and conventional household class meas-
ures; for one outcome, being sedentary, eVect
estimates were equally greatest for the gender
neutral household and individual class meas-
ures, while estimates of class eVects were mar-
ginally greatest for the individual level class
measure for only two related outcomes, total
and LDL cholesterol. Only for one outcome,
current smoking status, were no class eVects
observed, regardless of class measure used.
Lastly, eVect estimates generated with the
combined household class measure, comparing
women who were individually working class

with no partners to women who were individu-
ally non-working class with non-working class
partners, were similar to those yielded by the
dichotomous gender neutral household class
measure (comparing women in working class
to non-working class households) (table 6).
Their precision, however, was much less,
because of smaller strata size.

Discussion
Our investigations of class inequalities in US
women’s health, considering a broad array of
health outcomes, provide empirical evidence
that it is feasible and desirable for public health
studies to obtain data on the class position of
both women and their partners, if any. More-
over, in most cases, whether for anthro-
pometric, metabolic, and self reported health
outcomes, class disparities were greatest when
women were categorised by the gender neutral
household class measure and smallest when
using the individual level class measure. Finer
stratification by the combined household class
measure was less informative, as smaller cell
size reduced precision of estimate eVects.

POSSIBLE BIASES OR LIMITATIONS AFFECTING OUR

STUDY

Before comparing our results to those of pre-
vious investigations or considering the broader
implication of our findings, it is useful to con-
sider possible biases or limitations aVecting
our study. At issue, as in any epidemiological
study, are problems aVecting measurement of

Table 6 Odds ratios (OR) and 95% confidence intervals (CI)* for the associations between selected health outcomes and combined household class,†
Kaiser Permanente Women Twins Study (n=665), Oakland, CA, 1989–1990

Individual woman:partner

Combined household class

NWC:NWC
(n=214)
OR (95% CI)

NWC:WC
(n=62)
OR (95% CI)

NWC:none
(n=81)
OR (95% CI)

WC:NWC
(n=168)
OR (95% CI)

WC:WC
(n=76)
OR (95% CI)

WC:none
(n=64)
OR (95% CI)

General health rating (fair/poor v excellent/good)
crude 1.00 (reference) 0.86 (0.30, 2.48) 0.85 (0.37, 1.94) 0.93 (0.46, 1.90) 1.56 (0.71, 3.43) 1.97 (0.78, 4.95)
age adjusted 1.00 (reference) 0.72 (0.25, 2.12) 0.79 (0.33, 1.92) 0.88 (0.42, 1.86) 1.25 (0.58, 2.68) 2.10 (0.82, 5.35)

Height (<164 cm v >164 cm)
crude 1.00 (reference) 1.04 (0.70, 1.55) 0.99 (0.65, 1.49) 1.28 (0.91, 1.80) 1.65 (1.02, 2.67) 1.32 (0.78, 2.23)
age adjusted 1.00 (reference) 1.00 (0.66, 1.52) 0.97 (0.63, 1.51) 1.29 (0.90, 1.86) 1.61 (0.96, 2.68) 1.32 (0.76, 2.30)

Body mass index (>25 kg/m2 v <25 kg/m2)
crude 1.00 (reference) 1.04 (0.64, 1.70) 1.18 (0.76, 1.82) 0.91 (0.63, 1.32) 1.32 (0.84, 2.09) 1.12 (0.69, 1.82)
age adjusted 1.00 (reference) 1.00 (0.60, 1.65) 1.15 (0.74, 1.80) 0.89 (0.61, 1.30) 1.23 (0.77, 1.96) 1.11 (0.68, 1.81)

Waist to hip ratio (>0.85 v <0.85)
crude 1.00 (reference) 1.45 (0.81, 2.59) 0.96 (0.60, 1.56) 0.74 (0.47, 1.18) 1.20 (0.64, 2.25) 2.17 (1.18, 3.98)
age adjusted 1.00 (reference) 1.31 (0.68, 2.56) 0.91 (0.53, 1.56) 0.68 (0.40, 1.14) 0.97 (0.50, 1.88) 2.23 (1.15, 4.30)

Age at first pregnancy (<20 years v >20 years)
crude 1.00 (reference) 1.31 (0.61, 2.80) 1.34 (0.49, 3.63) 1.07 (0.56, 2.05) 2.46 (1.16, 5.21) 1.78 (0.73, 4.35)
age adjusted 1.00 (reference) 1.29 (0.60, 2.80) 1.32 (0.48, 3.61) 1.07 (0.56, 2.04) 2.42 (1.15, 5.09) 1.75 (0.71, 4.28)

Smoking (ever v never)
crude 1.00 (reference) 0.86 (0.54, 1.37) 1.21 (0.77, 1.91) 1.09 (0.74, 1.60) 0.69 (0.42, 1.15) 1.31 (0.79, 2.17)
age adjusted 1.00 (reference) 0.85 (0.54, 1.36) 1.21 (0.76, 1.91) 1.09 (0.74, 1.60) 0.68 (0.41, 1.13) 1.31 (0.79, 2.17)

Physical activity (<5730 kcal/kg/y v >5730 kcal/kg/y)
crude 1.00 (reference) 0.87 (0.48, 1.59) 0.67 (0.39, 1.13) 1.38 (0.92, 2.08) 1.97 (1.19, 3.27) 1.15 (0.65, 2.04)
age adjusted 1.00 (reference) 0.73 (0.39, 1.35) 0.56 (0.32, 0.98) 1.36 (0.86, 2.16) 1.74 (0.91, 3.30) 1.12 (0.60, 2.09)

Ever high blood pressure (yes v no)
crude 1.00 (reference) 1.24 (0.49, 3.14) 1.27 (0.51, 3.18) 1.75 (0.37, 1.49) 1.44 (0.57, 3.64) 1.16 (0.42, 3.24)
age adjusted 1.00 (reference) 0.93 (0.32, 2.71) 1.33 (0.46, 3.79) 0.64 (0.28, 1.47) 0.98 (0.34, 2.83) 1.24 (0.14, 3.70)

Total cholesterol (>200 mg/dl v <200 mg/dl)
crude 1.00 (reference) 0.85 (0.45, 1.63) 0.86 (0.46, 1.61) 1.20 (0.77, 1.87) 1.45 (0.83, 2.55) 1.09 (0.63, 1.89)
age adjusted 1.00 (reference) 0.70 (0.35, 1.43) 0.81 (0.42, 1.60) 1.16 (0.72, 1.88) 1.20 (0.65, 2.20) 1.03 (0.56, 1.91)

LDL cholesterol (>130 mg/dl v <130 mg/dl)
crude 1.00 (reference) 1.18 (0.68, 2.04) 0.98 (0.57, 1.68) 1.41 (0.94, 2.12) 1.43 (0.84, 2.42) 1.67 (0.99, 2.82)
age adjusted 1.00 (reference) 1.03 (0.57, 1.86) 0.93 (0.53, 1.65) 1.38 (0.89, 2.15) 1.22 (0.70, 2.14) 1.64 (0.93, 2.91)

Post-load glucose (>88 mg/dl v <88 mg/dl)
crude 1.00 (reference) 0.73 (0.42, 1.28) 0.55 (0.33, 0.93) 1.01 (0.66, 1.54) 1.58 (0.87, 2.89) 0.92 (0.52, 1.64)
age adjusted 1.00 (reference) 0.63 (0.34, 1.17) 0.48 (0.28, 0.84) 0.96 (0.62, 1.50) 1.37 (0.72, 2.63) 0.88 (0.49, 1.58)

*Odds ratios as estimated by generalised estimating equation (GEE) models using a logit link. 95% confidence intervals based on robust variance estimates.
NWC=non-working class, WC=working class.
†Estimates for association of cross class categories with body mass index, age at first pregnancy, physical activity, and total cholesterol from models excluding NLF:WC
women.
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determinants and outcomes, and also those
arising from choice and size of study popula-
tion. Internal validity of our results, however,
would not be aVected by study cohort compo-
sition.

Firstly, our study was able to examine class
inequalities in health using only the crude
categories of “working class” and “non-working
class”. Given a relatively small sample size, we
thus could not meaningfully compare health
status among sub-groups of the “non-working
class” (for example, business owners v self
employed v professionals v other supervisory
employees) nor could we compare health status
of skilled v non-skilled workers. Our crude
dichotomy, however, compares favourably with
a related class dichotomy used in many studies
demonstrating powerful socioeconomic in-
equalities in health: manual v non-manual.28 43 53

Additionally, unlike the “manual/non-manual”
divide, our approach does not blur class distinc-
tions among women, as working class women
are more likely than men to be in non-manual
working class occupations (for example, secre-
taries, waitresses).2 10 54 Although a more refined
class measure, if used in a larger sample, might
have detected more nuanced socioeconomic
gradients in health, our simple class typology
none the less was capable of demonstrating that
estimates of class inequalities in women’s health
vary depending upon individual and household
class approach used to categorise women as
“working class” and “non-working class”.

Also limiting our ability to describe fully the
range of socioeconomic disparities in the
Women Twins cohort was a lack of other perti-
nent non-occupational socioeconomic data rel-
evant for understanding women’s health across
the lifecourse, for example, childhood and adult
data on income, wealth (including home or car
ownership), and deprivation.1 26–28 33 55 56 Also
lacking were data on gender disparities in access
to household resources.1 57 58 Moreover, while
data on each respondent’s educational level were
obtained, comparable data on the partner’s edu-
cational level were not collected. Thus, use of
educational data would have been subject to the
same methodological issues that were the focus
of our class oriented investigation: whether indi-
vidual or household level of education is the
more salient measure to capture education
related inequalities in health. To our knowledge,
only one Finnish study35 has examined this
question; whether results of this investigation—
which found equally strong eVects for women’s
and spouse’s education on Finnish women’s
mortality rates—are salient for US women is
unknown. Selection of our class measures, how-
ever, was appropriate given our fundamental
analytic question regarding appropriate
occupation-based measures of class location for
women, conceptualised in relation to produc-
tion. We chose these theoretically grounded
measures because social relations expressed
through labour market position importantly
determine (that is, are materially and logically
prior to) possibilities for accumulation and con-
sumption and may also be directly in the
pathway to poor health (in relation to control
over work and exposure to occupational

hazards).1 11 33 59 60 Further testing of the robust-
ness of our findings could be accomplished by
comparing gradients in health detected with
analagous individual and household measures
constructed using other social class schema (see,
for example, socioeconomic measures employed
in references1 7 10 18 54 55).

Methods of collecting health data were
unlikely to have biased detection of class
inequalities in health in our cohort. Seven of
our 11 health outcomes were based on results
obtained from physical examination or labora-
tory data using standard validated protocols,
with measurements conducted blind to the
women’s self reported socioeconomic position.
Class related bias stemming from possible class
diVerentials in recall for the four self reported
health outcomes (general health status, age at
first pregnancy, physical activity, and current
smoking status) was likely to have been
minimised by including questions about socio-
economic position at the end of the self admin-
istered questionnaire, after health related que-
ries. Analysing data on diverse health outcomes
obtained by diVerent methods, moreover, per-
mitted examining patterns of class gradients
across a broad spectrum, thereby reducing the
likelihood that results reflected only select
associations between class location and par-
ticular health outcomes.

Ability of our study to detect class inequali-
ties in health, however, as well as generalisabil-
ity of our results, may have been diminished by
selection bias. This is because our sample con-
sisted of members of a health maintenance
organisation who chose to enroll in the Kaiser
Permanente Women Twins Study. All respond-
ents thus had access to health care and,
because they agreed to be in the study, may
have been prone to exhibit health conscious
behaviour. In fact, women in our cohort had
better health than women in the general US
population for at least several health indicators.
For example, among women 45 to 64 years old,
the per cent reporting “fair” or “poor” health
status in the US in 1990 was 16 per cent (page
181)61 versus 8.4 per cent in our cohort. Simi-
larly, 35 per cent of US white women 20 to 47
years old in 1990 were categorised as obese
(BMI > 27.3 kg/m2) (page 192),61 compared
with 27 per cent in the Women’s Twins cohort.
Cigarette smoking was also less prevalent
among the twins: whereas 25, 25, and 22 per
cent, respectively, of US women 35–44, 45–64,
and 65 years and older were current cigarette
smokers in 1990 (page 182),61 corresponding
proportions among the twins were 18, 17, and
9 per cent. Lastly, both high blood pressure and
high cholesterol were about two times more
prevalent in the general population, aVecting
approximately 20 per cent of US women ages
20 to 74 years old (in 1988–1994) (page
190–2),61 versus under 10 per cent of the twins.
Thus, class inequalities in health detected in
our study may be truncated compared with
what might have been observed in a more rep-
resentative sample of US women. Other factors
limiting generalisability include the predomi-
nantly white racial/ethnic composition of
the study cohort, its restriction to women
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originally residing in the San Francisco Bay
Area, and an inability to distinguish between
heterosexual and lesbian households. Conceiv-
ably, discrimination, diVerential labour force
participation rates, and alternative household
structures could modify eVects observed using
the individual and household class measures
used in this study1 27 62; ascertaining whether
such eVect modification exists will require
additional empirical investigation because no
studies, to our knowledge, have explored this
topic. Similarly, relatively small sample size
precluded us from conducting meaninful
analyses of whether observed patterns of class
eVects diVered by age, comparing women of
employment age to women at retirement age.

COMPARISON TO OTHER STUDIES: WOMEN, CLASS,
AND INEQUALITIES IN HEALTH

Lending confidence to interpretation of our
study results are findings of prior investigations
on class and women, including class inequali-
ties in health. Taken together, they bolster the
view that: (a) information about women’s class
location will be maximised by taking into
account the class position of the woman and
her partner or other head of household, if
present, (b) both individual and household
class are pertinent measures of class position,
depending on the outcome being studied, and
(c) it is protective to live in a household in
which at least one adult is “non-working class”,
whether or not this adult is the respondent.

Firstly, with regard to class distribution of
women, a set of coordinated studies conducted
in the early 1980s included data on class
position, as determined by Wright’s typology, of
wives and husbands from four diVerent coun-
tries: the United States (550 couples), Sweden
(672 couples), Norway (960 couples), and
Canada (690 couples) (page 223–36).11 Within
the United States, 57 per cent of women in
these dual earner households were individually
classified as working class, while lower propor-
tions would have been classified as working
class using a conventional household approach
(44 per cent) and a gender neutral household
approach (30 per cent) (page 226).11 More-
over, although the majority of dual earner fami-
lies in all four countries were class concordant,
30 to 35 per cent husbands and wives occupied
“clearly diVerent class locations”, of whom half
had one spouse in the working class while the
other was either “an employer, an expert man-
ager, a manager or a professional” (page 227).11

A subsequent smaller US study of 101 women
(51 black, 50 white) residing in Alameda
County, CA in 1987 that used a modified
version of Wright’s class typology likewise
reported the proportion of women categorised
as working class equalled 56 per cent for the
individual class measure, compared with 43 per
cent using a gender neutral household class
measure; in this sample, only 4 per cent of
women were not in the paid workforce.36 Simi-
lar shifts in proportions of women categorised
as working class, using the individual and
diVerent household class measures, are evident
in several other UK based studies.4 19 30 In all
cases, a more rigorous definition of “working

class” household was provided by the gender
neutral as compared with conventional house-
hold class measure, as the former includes only
households in which at least one adult is “work-
ing class” and all others are either “working
class” or “not in the paid labour force”.

Secondly, with regard to class inequalities in
women’s health, only three epidemiological
studies comparing occupation-based indi-
vidual and household class measures have
included outcomes equivalent to those exam-
ined in our investigation.31 33 36 None, however,
presented data in a form that could be
compared directly to our results. The small US
study of 51 black and 50 white women, for
example, included age at first pregnancy
among its reproductive health outcomes, but
models examining eVects associated with indi-
vidual and gender neutral household class also
included data on race/ethnicity, age, and
household poverty level36; only the latter three
variables, but neither individual nor household
class, were associated with age at first preg-
nancy. The two relevant British studies, in
turn, examined self reported health status
among married women.31 33 One, based on
women age 65 and older included in the 1985
British General Household survey, found com-
parable class gradients for reporting less than
good health (adjusting for age) for both the
individual and conventional household class
measures.31 By contrast, the study based on
women 20 to 59 years old included in the
1991–1922 British General Household survey,
reported that in models adjusting for the wom-
en’s age and educational level, partner’s class
was more strongly and consistently associated
with having “less than good” health than the
women’s individual class.33

The handful of other relevant epidemiologi-
cal studies, conducted among women in the
UK, focused on mortality9 63 64 and also self
reported longstanding limiting illness.29–31 65

These investigations likewise reported stronger
associations between married women’s health
and their husbands’ class versus their own
class. A recent study of women’s mortality in
Finland, however, reported comparable class
eVects for women whether categorised by their
own or their spouse’s occupation.35 Given
greater labour force participation by women in
Finland compared with Britain, these results
have been interpreted as suggesting that as
women’s labour force participation increases,
so too may the significance of women’s
individual class as a predictor of women’s
health status33 35 66; whether wives’ individual
class is increasingly predictive of husband’s
health status remains to be explored.

RECOMMENDATIONS FOR MEASURING CLASS

INEQUALITIES IN WOMEN’S HEALTH

In conclusion, we suggest that epidemiological
studies concerning class inequalities in wom-
en’s health should use the gender neutral
household class measure or, if sample size is
suYciently large, the combined household
class measure. Reliance upon solely individual
level class data is likely to result in underesti-
mation of class inequalities in women’s health
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and also lead to the erroneous conclusion that
class position is less strongly associated with
women’s as compared with men’s health.

In addition to these methodological points,
our results underscore the continued rele-
vance of theoretically grounded occupation-
based class measures for public health re-
search, as such measures not only discriminate
between classes of people with better and
worse health but also usefully illuminate social
relations that underlie class structure and
drive class inequalities in health.1 11 59 60 67 68

Ironically, to the extent that women’s rising
labour force participation reflects a growing
necessity for families to have two (or more)
wage earners to be financially secure,10 16 69

quantifying class inequalities in women’s
health may increasingly require measuring not
only women’s individual class but also their
household class and socioeconomic conditions
in their neighbourhoods and broader polity.
Doing so will probably improve description
and analysis of social inequalities in health,
thereby expanding data to inform action
and policies to reduce social inequalities in
health.
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Appendix 1 Elaborated class typology developed by Erik Olin Wright (pages 20–25)11

Relation to means of production
Number of
employees Owner Employees Relation to authority

Many (1) (4) (5) (6)
Capitalist Expert manager Skilled managers Nonskilled managers Managers

Few (2) (7) (8) (9)
Small employer Expert supervisor Skilled supervisors Nonskilled supervisors Supervisors

None (3) (10) (11) (12)
Petty bourgeoisie Experts Skilled workers Nonskilled workers Non-management

Expert Skilled Nonskilled
Relation to scarce skills

The 12 locations in Wright’s typology reflect social relations among people expressing: (a) relation to means of production (owner
v employee), (b) relation to authority (managers who are involved in organisational decision making; supervisors who have power
over subordinates but are not involved in policy making decisions; non-management), and (c) relation to scarce skills (credentialed
experts v non-experts); also relevant is number of employees.11 In Wright’s typology, cells 1 and 2 accordingly represent capitalist
locations, cell 3 is the location of the petty bourgeoisie (self employed), cells 4 through 10 occupy what Wright terms “contradictory
class locations” as ” ... they can be considered simultaneously in the capitalist class and in the working class: they are like capitalists
in that they dominate workers; they are like workers in that they are controlled by capitalists and exploited within production”),11

while cells 11 and 12 are working class locations.
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