
Women, Work and Coronary Heart Disease:
Prospective Findings from the Framingham Heart Study

SUZANNE G. HAYNES, PHD, AND MANNING FEINLEIB, MD, DRPH

Abstract: This study examined the relationship of
employment status and employment-related behaviors
to the incidence of coronary heart disease (CHD) in
women. Between 1965 and 1967, a psychosocial ques-
tionnaire was administered to 350 housewives, 387
working women (women who had been employed out-
side the home over one-half their adult years), and 580
men participating in the Framingham Heart Study.
The respondents were 45 to 64 years of age and were
followed for the development ofCHD over the ensuing
eight years. Regardless of employment status, women
reported significantly more symptoms of emotional
distress than men. Working women and men were
more likely to report Type A behavior, ambitiousness,
and marital disagreements than were housewives; work-
ing women experienced more job mobility than men,

Introduction

During the past 30 years, the number of women partici-
pating in the United States labor force has risen sharply. In
this period, the proportion of women in the labor force has
increased from 28 per cent in 1950 to 42 per cent in
1978."1 2 Most of this growth has resulted from an influx of
married women into the labor force.3

The growing participation of women in the work place
has brought fears that women will lose their survival advan-
tage over men, and will have increasingly higher mortality
rates from chronic diseases such as coronary heart disease
(CHD). Contributing to these fears is an unsubstantiated as-
sumption that men live fewer years than women because
they work outside the home.

At the present time, there is no evidence from mortality
statistics to suggest that women are losing their survival ad-
vantage over men because of their increased participation in
the labor force. On the contrary, in the last 10 years, mortali-
ty rates from coronary heart disease have been declining in
both men and women at all ages,4 with greater percentage
declines seen among women than men.
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and more daily stress and marital dissatisfaction than
housewives or men. Working women did not have sig-
nificantly higher incidence rates of CHD than house-
wives (7.8 vs 5.4 per cent, respectively). However,
CHD rates were almost twice as great among women
holding clerical jobs (10.6 per cent) as compared to
housewives. The most significant predictors of CHD
among clerical workers were: suppressed hostility,
having a nonsupportive boss, and decreased job mobil-
ity. CHD rates were higher among working women
who had ever married, especially among those who had
raised three or more children. Among working wom-
en, clerical workers who had children and were mar-
ried to blue collar workers were at highest risk of de-
veloping CHD (21.3 per cent.) (Am J Public Health
70:133-141, 1980.)

Since mortality rates may not reflect trends in illness or
disability, morbidity rates among men and women should al-
so be examined. Unfortunately, morbidity statistics are usu-
ally collected in cross-sectional surveys. Since these surveys
do not follow populations over time, they are not useful in
determining whether working women have incurred higher
rates of CHD over time than working men or housewives.

In order to examine the effect of employment on the car-
diovascular health of women, the present study followed
working women, housewives, and men participating in the
Framingham Heart Study over an eight-year period for the
development of coronary heart disease. In addition, the be-
haviors and family responsibilities associated with employ-
ment outside the home were examined in relation to CHD
incidence.

Materials and Methods

Between 1965 and 1967, an extensive psychosocial
questionnaire was administered to a sample of men and
women in the Framingham cohort undertaking their 8th or
9th biennial medical examinations. The present analysis in-
cludes the 350 housewives, 387 working women, and 580
men, aged 45 to 64 years, who were free of coronary heart
disease at the time of the examinations. Although persons 65
years of age and over were also included in the original
study, the present analysis was restricted to individuals in
their employment years. A comprehensive description of the
characteristics of this sample of the Framingham cohort has
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been reported previously. In most respects, the sample un-
der study appears representative of the entire study popu-
lation. The questionnaire, also described previously, as-
sessed employment and occupational status as well as per-
sonality types, situational stress, reactions to anger, somatic
strains, sociocultural mobility, and family responsibilities.S

Women who indicated they had been employed outside
the home for over one-half their adult years (age 18+) were
designated "working women"; otherwise they were classi-
fied as "housewives." Thus, a working woman 50 years of
age would have worked the full-time equivalent of at least 15
years outside the home. Although complete work histories
were not available for the Framingham population for the
period prior to the first examination in 1950, calculation of
the number of years worked was possible between 1950 and
1967. Using a 10 per cent random sample of women, single
working women were found to have worked outside the
home at least two-thirds of their adult years. In contrast,
working women who had ever married were employed about
one-half and housewives were employed less than 10 per
cent of their adult years.

In addition, working women were separated into those
who were currently employed, unemployed, or retired at the
time of the study. Housewives included only women who
had ever been married. Twelve women, including two nuns
and one single housewife, were excluded from the study
population because of inappropriate or missing data on em-
ployment status.

Occupation, as defined by one's usual lifetime work,
was grouped into the following six categories according to
the Warner index of status characteristics:6 professionals,
proprietors and managers, businessmen, clerks and kindred
workers, manual workers, and protective and service work-
ers. The first three groups were designated white-collar oc-
cupations, the last two groups were blue-collar occupations,
and clerical jobs were considered separately.

Twenty psychosocial scales were examined in this
study. A complete description of their content, including re-
liability coefficients and interscale correlations, may be
found in a previous publication.5 The scales were grouped in
five categories: behavior types, situational stress, anger re-
actions, somatic strains, and sociocultural mobility.

The behavior types studied included the Framingham
Type A behavior, ambitiousness, emotional lability, and
non-easygoing scales. Several validation studies7 on the
Framingham Type A scale have found it to be measuring
some, but not all, aspects of the Type A behavior pattern*
described by Rosenman and Friedman.8 The situational
stress scales represented situations in marriage, work, or life
that posed a potential threat to the respondent. These scales
included measures of work overload, nonsupport from one's
boss, marital disagreements and dissatisfaction, aging and
personal worries.

Two scales assessed educational and occupational mo-
bility as compared to one's father, and another scale mea-
sured social class incongruity as compared to one's ac-

*Aggressiveness, competitiveness, ambition, restlessness and a
chronic sense of time urgency (associated with high CHD rates).

quaintances. The mobility scales were scored as upwardly
mobile (3), stable (2), or downwardly mobile (1). Finally, a
family responsibility scale was developed to account for
marital status and the number of children in family. Re-
spondents were scored as single (1); ever-married, no chil-
dren (2); ever-married, 1-2 children (3); or ever-married, 3+
children (4).

The entire study group was followed for the develop-
ment of coronary heart disease over an eight-year period.
Coronary heart disease was diagnosed if, upon review of all
clinical and examination data, a panel of investigators agreed
that a myocardial infarction, coronary insufficiency syn-
drome, angina pectoris, or CHD death had occurred. Defini-
tions of these clinical manifestations of CHD have been pre-
sented elsewhere.7

Statistical differences in demographic characteristics
and coronary incidence rates were determined by a two-
sided Chi-square test. To test whether the psychosocial
scales and coronary risk factors varied across employment
groups, mean scores among working women, housewives,
and men were compared using Student's t-test. The direct
method of age-adjustment, using all Framingham men and
women (ages 45-54 and 55-64 years) in this study as the stan-
dard population, was used to test whether observed dif-
ferences in mean scale scores, CHD risk factors, and CHD
rates were due to differences in the age distributions between
groups. With one exception (marital status), the associations
were unaffected by the adjustment for age. Thus, unless oth-
erwise stated, unadjusted incidence rates and mean levels of
psychosocial and coronary risk factors for the entire age
group 45-64 years will be presented throughout the analysis.

Results

Demographic characteristics

Table 1 summarizes selected demographic character-
istics of the working women and housewives examined in
this study. There were no significant differences between
working women and housewives according to age or educa-
tional level. Significant differences in marital status and num-
ber of children were observed since almost 20 per cent of
working women were single (i.e., never married) and almost
25 per cent of ever married working women had no chil-
dren. Working women were also less likely to have husbands
employed in white collar jobs (13 per cent) than were house-
wives (26 per cent).

Over one-third of all working women had been employed
in clerical and kindred occupations during their working
years. Secretaries, stenographers, bookkeepers, bank clerks
and cashiers, and sales personnel made up the majority of
these positions. Although equal proportions of working
women and men were employed in white-collar jobs (20 per
cent), more women (37 per cent) were employed in clerical
occupations than men (18 per cent), and fewer women (43
per cent) were employed in blue collarjobs than men (62 per
cent) (p = .000, comparing occupations of men with wom-
en). The majority of men with white collar occupations were
graduate degree professionals (lawyers, doctors, dentists,
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TABLE 1-Demographic Characteristics of WQrking Women
and Housewives in the Framingham Cohort Aged 45
to 64 Years at their 8th or 9th Biennial Medical Ex-
aminations

Selected Characteristics Working Women Housewives
(%) (N = 387) (N = 350) Significance

Age
45-49 years 21.0 25.6
50-54 years 33.5 30.4 N.S.
55-59 years 27.5 24.1
60-64 years 17.9 19.9

Education'
<8 years 20.4 16.6
9-12 years 54.3 54.3 N.S.
13+ years 25.3 29.1

Marital Status'
Single 18.6 -

Married 62.0 87.9 p =.000
Divorced, widowed, or 19.4 12.1
separated

Number of children among
the ever married
0 24.8 5.7
1-2 46.2 48.9 p =.000
3+ 29.0 45.4

Husband's occupation among
the ever married
White-collar 12.8 25.9
Clerical and kindred 19.1 17.5 p = .000
Blue-collar 68.1 56.6

1) Since the age distributions of working women and housewives were
similar, age-adjusted proportions were identical to the unadjusted proportions
shown in the Table.

etc.) or business managers, while most women professionals
were teachers, nurses, or librarians.

Behavioral Differences by Sex and Employment Status

Mean scores on the 20 psychosocial scales used in this
study were compared among working women, housewives,
and men. Table 2 summarizes the results of these com-
parisons, listing only those scales which varied according to
sex and employment status. Since the age distributions were
similar among the three employment groups, unadjusted
mean scores for the age group 45-64 were identical to the
age-adjusted mean scores.

Sex differences are reported for scales in which scores
among working women and housewives were similar, but
significantly different from scores among men, a pattern sug-
gesting that women, regardless of employment status, dif-
fered from men on these characteristics. Sex differences
were found for scales dealing with symptoms reflecting emo-
tional distress, such as tension, anxiety, anger and emotional
lability. For example, women regardless of employment stat-
us scored higher on the tension scale than men (about .40
and .25, respectively). Women were also more likely to ex-
hibit anger-in and to have experienced less educational mo-
bility than men.

Behaviors related to employment are also summarized
in Table 2. Here scale scores among working women and

men were similar, but significantly different from those of
housewives, suggesting that the differences were related to
employment per se. That is, these behaviors were either the
result of working outside the home or the result of self-selec-
tion into the work force. Employed persons, regardless of
sex, were more likely than housewives to score higher on the
Framingham Type A behavior, ambitiousness, and marital
disagreement scales. For example, mean scores on the Type
A scale were similar for working women and men (.38 and
.39, respectively), although both were significantly higher
than the mean score for housewives (.31).

Several scales appeared to reflect the specific role of
being an employed woman. On these scales, working women
scored significantly higher or lower than both men and
housewives. Working women experienced more daily stress,
marital dissatisfaction, and aging worries and were less
likely to show overt anger (as measured by a low score on
the anger-out scale) than either housewives or men. In addi-
tion, working women had considerably more occupational
mobility and more job and line of work changes than men,
but received fewer promotions than men in the 10 years be-
fore the survey.

TABLE 2-Mean Psychosocial Scores among Housewives
(HW), Working Women (WW), and Mean Aged 45-
64 Years at their 8th or 9th Biennial Medical Ex-
aminations

Psychosocial Scales
Grouped according to Housewives Working Women Men

Differences by (350) (387) (580)

Sex'
Emotional lability .36 .37 .30
Tension .36 .40 .25
Anxiety symptoms .21 .20 .11
Anger symptoms .30 .31 .18
Anger-in .51 .54 .47
Educational mobility 2.38 2.37 2.53

Employment2
Framingham Type A .31 .38 .39
Ambitiousness .37 .48 .51
Marital disagreement .14 .18 .17

Sex and Employment3
Daily stress .27 .33 .29
Anger-out .13 .10 .12
Marital dissatisfaction .22 .27 .19
Aging worries .16 .19 .15
Occupational mobility 1.80 2.02 1.81
Job changes in past 10 years - .51 .36
Line of work changes in past

10 years - .33 .25
Times promoted in past 10

years .46 .57

1) For these six variables, comparisons were statistically significant (p s
.05) for HW vs men and WW vs men.

2) For these three variables, comparisons were statistically significant
(p s .05) for WW vs HW and men vs HW. For the ambitiousness scale,
comparison of WW vs men was also significant at the .05 < p s .10 level.

3) For the first five variables (except anger-out), comparisons were statis-
tically significant (p s .05) for WW vs HW and WW vs men. For the anger-out
scale, comparisons between WW vs men were significant at the .05 < p s .10
level. In the last three variables, comparisons were significant (p s .05) for
WW vs men.
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FIGURE 1-Eight Year Incidence of Coronary Heart Disease by Em-
ployment Status among Men and Women Aged 45-64 Years

Incidence Rates of Coronary Heart Disease

Figure I presents incidence rates of coronary heart dis-
ease over the eight-year period among housewives, working
women, and men aged 45-64 years. Data were also analyzed
separately for working women, as previously defined, who
were currently employed at the time of the study. All work-
ing women were included in the ever-employed group.

Employment status did not significantly affect the risk of
developing CHD in women. Incidence rates were only slight-
ly higher among the ever-employed working women than
among housewives (7.8 vs 5.4 per cent, respectively). The
incidence rate of CHD among these working women was

lower than the rate for men, which was about 13 per cent
(p = .02).

Likewise, employment status at the time of the study
did not affect these associations. Although CHD rates were

generally lower among workers employed at the time of the
study, currently employed working women had lower in-
cidence rates of CHD than currently employed men (6.4 vs

12.4 per cent, respectively). As expected, working women

and men who were unemployed or retired at the time of the
study had the highest rates of CHD (13.8 and 24.0 per cent,
respectively, for women and men).

Figure 2 shows incidence rates of CHD among working
women and men according to the usual occupation held dur-
ing the working years. Among women, clerical workers were

almost twice as likely to develop coronary disease as either
white- or blue-collar workers. The incidence rate of CHD
among women clerical workers (10.6 per cent) was higher
than the rate among housewives (5.4 per cent, p = .06).

Among men, an entirely different pattern was observed,
with higher rates occurring among white-collar workers (19.8
per cent) and lower rates occurring among clerical (5.8 per

(N) (77) (142) (168) (116) (104) (360)
Working Women Men

White-colr occupatons inckide professionals, menagers, and biness men
B obr odmpatomnclude manrot, protenive,ard serwce orkers

FIGURE 2-Eight Year Incidence of Coronary Heart Disease by Oc-
cupational Status among Working Women and Men Aged 45-64 Years

cent) and blue-collar (12.5 per cent) employees (p = .01).
Only among clerical workers were the rates of coronary dis-
ease greater in women than in men, although this difference
did not achieve statistical significance.

Age-adjusted coronary rates were examined among

working women and housewives according to marital status.
No significant differences were observed among housewives
who were married and housewives who were widowed, di-
vorced, or separated (WDS) (4.6 vs 6.9 per cent, respective-
ly). Married and WDS working women had similar age-ad-
justed rates of CHD (8.1 and 8.5 per cent, respectively),
while single working women exhibited the lowest rate of cor-
onary disease (4.2 per cent).

Since women who had ever married were at greater risk
of developing CHD than single women, the effect of having
children on CHD was also examined. Among working wom-
en, the incidence of CHD rose as the number of children
increased (Figure 3). Working women with three or more
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FIGURE 3-Eight Year Incidence of Coronary Heart Disease by
Number of Children among Women Aged 45-64 Years
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FIGURE 4-Eight Year Incidence of Coronary Heart Disease by Oc-
cupation, Marital Status, and Children among Working Women Aged
45-64 Years

children (11.0 per cent) were more likely to develop CHD
than working women with no children (6.5 per cent) or than
housewives with three or more children (4.4 per cent, p =
.08). Although there were not enough childless housewives
for comparison (n = 20), CHD rates were similar among
housewives with 1-2 or 3+ children.

Although one would expect working women to be equal-
ly affected by family responsibilities, the relationship of
these responsibilities to CHD incidence was examined
among clerical and non-clerical working women (Figure 4).
Surprisingly, single or married clerical workers without chil-
dren were at no greater risk of developing CHD than other
workers. However, clerical workers who had ever married
and had children were over twice as likely to develop CHD
than non-clerical workers in the same situation (15.4 and 6.3
per cent, respectively, p = .04). Thus, the excess risk of

CHD previously observed among women employed in cleri-
cal jobs occurred only among women with children.

Economic pressures due to an increased family size
could have motivated women to seek employment outside
the home. Pressures associated with a low socioeconomic
status might then explain the higher incidence rate of coro-
nary heart disease among working women with children. Al-
though measures of family income were not available, the
occupation of a woman's past or present husband was exam-
ined. For these comparisons, men employed in white-collar
and clerical occupations were combined. Rates ofCHD were
not significantly different among working women married to
men employed in white-collar or blue-collar occupations.
However, the risk of developing CHD did increase among
clerical working women married to blue-collar workers.
Among working women who had blue-collar husbands, cleri-
cal workers with children were over three times more likely
to develop CHD than non-clerical mothers (21.3 and 6.0 per
cent, respectively) (p = .004). Among mothers married to
white-collar workers, clerical work posed no excess risk of
CHD. The incidence rates of CHD among non-clerical
mothers, employed in either white- or blue-collar occupa-
tions, were not affected by the husband's occupation.

Standard Coronary Risk Factors

Table 3 presents mean levels of the standard coronary
risk factors measured between 1965-1967 among the various
employment groups. The risk factors included age, systolic
and diastolic blood pressure, serum cholesterol, cigarette
smoking, and glucose intolerance. The proportion of persons
on antihypertensive medication was also compared.

Mean levels of all six risk factors examined were similar
among working women and housewives. Likewise, no signif-
icant differences were observed between housewives and
white-collar, clerical, or blue-collar working women. Preva-

TABLE 3-Mean Levels of Coronary Risk Factors among Housewives, Working Women, and
Men Aged 45-64 Years at their 8th or 9th Biennial Medical Examinations

Working Women

White- Blue-
Housewives Total Collar Clerical Collar Men

Risk Factors (350) (387) (77) (142) (168) (580)

Age (years) 54.1 54.1 54.9 53.5 54.2 53.6
Systolic Blood Pressure 135.8 135.4 134.5 135.2 135.9 136.0
(mm Hg)

Diastolic Blood Pressure 82.1 82.0 81.9 81.7 82.2 83.6*
(mm Hg)

Serum Cholesterol 238.9 242.2 243.9 241.2 242.4 229.0*
(mg/100 ml)

Cigarettes Smoked per Day 7.6 7.5 8.6 7.9 6.7 12.3*
Glucose Intolerance 5.1 5.5 2.6 5.0 7.2 5.5

(per cent)
Anti-hypertensive Medication 15.0 15.5 9.3 17.7 15.8 8.5*

(per cent)

*p - 0.5 when comparing men with working women and housewives. Comparisons of working women with
housewives were not statistically significant.
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TABLE 4- Mean Scale Scores for CHD Cases and Non-cases
among Women, Aged 45-64 Years, in Clerical Oc-
cupations

Clerical occupations

Cases Non-Cases
Psychosocial Scales (15) (127)

Behavior Type
Framingham Type A .41 .37
Emotional lability .34 .33
Ambitiousness .54 .45
Non-easygoing .18 .23

Reactions to Anger
Anger-in .64 .52*
Anger-out .02 2***
Anger-discuss .38 .63**

Situational Stress
Nonsupport from boss .38 .13***
Marital dissatisfaction .24 .23
Marital disagreement .16 .19
Aging worries .14 .21
Personal worries .09 .1 5**

Sociocultural Mobility
Job changes in past 10 years .13 .77***
Line of work changes in past 10 years .26 .38
Times promoted in past 10 years .71 .95
Educational mobility 2.17 2.35
Occupational mobility 2.13 1.97
Social class mobility 2.07 2.02

Somatic Strain
Tension state .47 .36
Daily stress .37 .30
Anxiety symptoms .21 .18
Anger symptoms .23 .30

*.05 < p .10
**.1 sp - .05

p <.01

lence rates of hypertension (SBP . 160 or DBP 2 95)
among women did not vary by employment or occupational
status.

Men, on the other hand, had significantly higher levels
of cigarette consumption and lower levels of serum choles-
terol than working women or housewives. Mean levels of
diastolic blood pressure were also significantly higher among
men than women. This finding may be partially explained by
the lower proportion ofmen on antihypertensive medication.

Psychosocial Risk Factors among Women

In a previous report from Framingham,' several psycho-
social scales were associated with the development of CHD
in women, depending upon employment status. Controlling
for the standard risk factors, Framingham Type A behavior
and suppressed hostility (not discussing anger) were signifi-
cant predictors ofCHD incidence among all working women
aged 45-64 years. In contrast, being easygoing, showing ten-
sion symptoms, and the Framingham Type A behavior were
associated with CHD among housewives of the same
age.7

Since clerical workers had a greater risk of CHD than
other workers or housewives, the psychosocial risk fac-

tors for CHD were examined separately in this group (Table
4). Clerical workers who developed CHD were more likely
to suppress hostility (in terms of the anger-in, anger-out, an-
ger-discuss scales), to have a nonsupportive boss, to report
fewer personal worries, and to experience fewerjob changes
over a previous 10-year period than clerical workers remain-
ing free of CHD. Similar associations were observed among
clerical women who had ever married and raised children.

In order to determine the independent effect of these
scales, each was included, along with the standard coronary
risk factors and a measure of family responsibility, in a mul-
tivariate logistic regression analysis.9 As seen in Table 5, the
anger-discuss, nonsupport from boss and family responsibili-
ty scales remained independent predictors of CHD. Infre-
quentjob changes were also associated with the incidence of
CHD in the multivariate analysis, but the association did not
reach statistical significance (p = .11). None of the standard
coronary risk factors included in the analysis (age, systolic
blood pressure, serum cholesterol, or cigarette smoking)
were associated with CHD in this group of 125 women.
Thus, remaining in ajob with a nonsupportive boss while not
discussing one's anger increased the risk of coronary heart
disease among clerical working women. This risk was fur-
ther increased with the size of the family.

Discussion

The present study has shown that employment by wom-
en, per se, is not related to an increased risk of coronary
heart disease. In fact, women who were employed the long-
est period of time, i.e., single working women, had the low-
est rate of CHD. The lack of association between employ-
ment status and CHD in women is not surprising. Although
previous research has not examined the effect of employ-
ment on the incidence of CHD, three prevalence surveys
found that working women were no more likely to have had
CHD than housewives.'0-12 In the 1960-1962 U.S. Health
Examination Survey, prevalence rates of definite coronary
heart disease, myocardial infarction, and angina pectoris
were greater among women (aged 18-79 years) keeping
house than among women who usually worked.'0 In the 1972
Health Interview Survey, the prevalence of coronary heart
disease was similar among women (aged 45-64 years) who
usually worked or who usually kept house." * Prevalence
rates of CHD among Framingham working women (cur-
rently or ever-employed) and housewives aged 45-64 were
comparable to those of the Health Interview Survey (35.6,
39.9 and 27.6 per 1000, respectively).'2

The tendency for housewives to have similar or higher
prevalence rates of CHD as compared to working women

*In both national surveys, women who usually worked included
those whose usual activity during the preceding 12-month period
was paid employment. Women usually keeping house included
women whose major activity over the same period was described as
keeping house. I
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TABLE 5-Multiple Logistic Regression of the 8 Year Incidence
of Coronary Heart Disease among Clerical Working
Women Aged 45-64 Yearst

Standardized
Variables Coefficient T

Age (years) .06 .12
Systolic Blood Pressure (mm Hg) .34 .84
Serum Cholesterol (mg/100 ml) .46 1.22
Cigarettes Smoked per Day -.19 -.51
Anger-discuss -1.32 -2.70*
Nonsupport from Boss .92 2.56*
Job Changes in past 10 Years -1.96 -1.58
Family Responsibility 1.27 2.69*

tAnalysis based on 125 women
*P < .01

may reflect the healthy worker effect,'3 i.e., the selection of
certain women into the labor force because of relatively
good health, while women in poor health who are unable to
seek, obtain, or hold jobs become or remain housewives.'4
The National Health Survey14 found higher rates of dis-
ability due to cardiovascular-renal and most other chronic
diseases among housewives as compared to working women
at all ages.

Although CHD incidence was similar in working women
and housewives in this study, some groups of working wom-
en were more susceptible to the development of CHD than
others. In particular, women clerical workers who had ever
married and had children experienced coronary rates that
were twice as great as those of other comparable non-clerical
workers or housewives.

The higher incidence rate ofCHD among working wom-
en who had ever married appears to contradict the general
pattern of increased CHD death rates among single rather
than married persons. However, close examination of pub-
lished morbidity and mortality data in the U.S. shows that
single white women have CHD rates that are lower than or
equivalent to married or ever-married women.10 15-17

Age-adjusted death rates from arteriosclerotic heart dis-
ease in the U.S. were lower among single as compared to
ever-married white women in 1959-61 and mortality rates
from CHD were quite similar among single and married wo-
men. '5 Married women had lower age-specific death rates
from CHD than single women between the ages of 20 and
54, while for the ten-year age groups 55-64 and 65-74, the
reverse was true.'5 The prevalence of definite coronary
heart disease among women aged 18-79 in the Health Ex-
amination Survey was lowest among single women (.6 per
cent), followed by the married, divorced, and widowed wo-
men (1.5, 3.7 and 6.1 per cent, respectively).'0

Moriyama, et al, have suggested that the biologic func-
tion of childbearing or the psychologic and socioeconomic
correlates of childbearing may provide a mortality advantage
before age 50.16 Selection of healthier women for marriage
could also be a factor. After age 50, one would expect the
effect of selection on marriage to decline. Reasons for the
shift in favor of single women past the 50th year are un-
known. Zalokar has postulated that, despite the advantages

of ever-married women in selection and environment, child-
bearing may produce a more severe strain on the circulatory
system, although the effects do not culminate in increased
mortality until the end of the childbearing period.'7

That prior childbearing may produce increased risks of
CHD past age 50 was borne out among working women, but
not among housewives in Framingham. Women who had
worked outside the home and had raised three or more chil-
dren were twice as likely to develop CHD as housewives
with the same family responsibilities. Bengtsson, et al, found
that Swedish women aged 50-54 with four or more children
were more likely to have had a myocardial infarction than
women in the general population.18 Approximately two-
thirds of the Swedish women had been employed outside the
home.

These findings suggest that the dual roles of employ-
ment and raising a family may produce excessive demands
on working women. Perceived demands on time (at home
and in general) and psychiatric symptoms have been shown
to increase monotonically among employed women with an
increase in the number of children. '9 However, since this
trend was also observed among housewives, it does not ex-
plain the differences in coronary rates between working
women and housewives with three or more children noted in
the present study. Perhaps demands on the job, coupled with
demands at home, explain the high incidence ofCHD among
working women with several children.

Of the occupations examined in this study, clerical work
was associated with the greatest risk of CHD among women.
Since over one-third of the female workers in the U.S. are
employed in clerical jobs,20 reasons for this excess risk re-
quire further examination. Unfortunately, few epidemiologic
data are available on cardiovascular morbidity or mortality
among women according to occupation.

The association between occupational status and CHD
incidence in women could be explained, in part, by the distri-
bution of standard coronary risk factors by employment and
occupational status. However, mean levels of blood pres-
sure, serum cholesterol, cigarette smoking, and glucose in-
tolerance in Framingham were similar among housewives
and working women, regardless of occupation. These find-
ings are consistent with other national and population-based
surveys.2'25 Using Framingham data, Johnson has also
shown that sex differences in the standard risk factors do not
explain the sex differential in CHD incidence past age 54.26

In previous reports from Framingham, two of the
strongest psychosocial predictors ofCHD among all working
women and while-collar men were Type A behavior and sup-
pressed hostility.7 Of further note in the present study was
the finding that suppressed hostility predicted CHD in-
cidence among working women with the greatest risk of
CHD, i.e., clerical employees. For female clerks, having a
nonsupportive boss and few job changes were also associat-
ed with the incidence of CHD.

Many of these behaviors appear to be related to employ-
ment, i.e., the result of working outside the home or the self-
selection of certain persons into the work force. Support for
this interpretation comes from several studies which have
shown Type A behavior27 and need for achievement28-29 to
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be higher among employed women than among housewives.
Working men and women aged 45-64 in the Chicago Heart
Association Detection Project also had similar scores on the
Jenkins Activity Survey Type A scale.30 Studies by Har-
burg, et al, among employed persons in Detroit, showed that
white women were more likely than white men to suppress
hostility (more anger-in and less anger-out) when confronted
with an arbitrary boss.3'

In Framingham, suppression of hostility coupled with a
nonsupportive boss and a lack ofjob mobility were associat-
ed with the incidence of coronary heart disease among cleri-
cal working women. These findings are consistent with ob-
servations that women clerical workers may experience sev-
eral forms of occupational stress, including a lack of
autonomy and control over the work environment, under-
utilization of skills, and lack of recognition of accomplish-
ments.20

The excess risk of CHD observed among women em-
ployed in clerical jobs occurred only among women with
children and among women married to blue-collar workers,
suggesting that economic pressures may also have affected
the decision or necessity to work. Since the risks ofCHD did
not increase among white- or blue-collar working mothers
with blue-collar husbands, the exact meaning of these results
is unclear. The occupational status of one's spouse reflects
not only an economic status, but also certain life style behav-
iors and attitudes, not measured in this study.

In conclusion, although employment, per se, was not
associated with the incidence of coronary heart disease in
women, behaviors and situations related to employment
were associated with CHD among some working women.
Working women who had ever married, had raised children,
and had been employed in clerical work were at increased
risk of developing CHD. The risk factors for CHD among
clerical women included suppressed hostility, a non support-
ive boss, few job changes over a 10-year period, and family
responsibilities. These risk factors may be the product of one
or more of the following factors: the particular working envi-
ronment for clerical occupations, self-selection of certain
personalities into the labor force, or economic stress. What-
ever the origins of these risk factors, the findings suggest that
interpersonal relationships, coping styles, and the occupa-
tions of some employed women, coupled with family respon-
sibilities, may be involved in the development of coronary
heart disease.
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