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Background-—Little is known of the impact of social factors on mortality after coronary artery bypass grafting (CABG). We explored
sex- and age-specific associations between mortality risk after CABG and marital status, income, and education.

Methods and Results-—This population-based register study included 110 742 CABG patients (21.3% women) from the
SWEDEHEART registry (Swedish Web-system for Enhancement and Development of Evidence-based Care in Heart Disease
Evaluated According to Recommended Therapies) operated 1992 to 2015. Cox regression models were used to study the relation
between social factors and all-cause mortality. Never having been married compared with being married/cohabiting was
associated with a higher risk in women than in men (hazard ratio 1.32, 95% CI 1.20–1.44) versus 1.17 (1.13–1.22), P=0.030
between sex. The lowest income quintile, compared with the highest, was associated with higher risk in men than in women
(hazard ratio 1.44 [1.38–1.51] versus 1.25 [1.14–1.38], P=0.0036). Lowest education level was associated with higher risk without
sex difference (hazard ratio 1.15 [1.11–1.19] versus 1.25 [1.16–1.35], P=0.75). For unmarried women aged 60 years at surgery
with low income and low education, mortality 10 years after surgery was 18%, compared with 11% in married women with high
income and higher education level. The median life expectancy was 4.8 years shorter. Corresponding figures for 60-year-old men
were 21% versus 12% mortality risk at 10 years and 5.0 years shorter life expectancy.

Conclusions-—There are strong associations between social factors and mortality risk after CABG in both men and women. These
results emphasize the importance of developing and implementing secondary prevention strategies for CABG patients with
disadvantages in social factors. ( J Am Heart Assoc. 2019;8:e011490. DOI: 10.1161/JAHA.118.011490.)
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A link between social factors and coronary artery disease
has long been established,1 with education, the most

frequently used indicator, associated with increased risk of
ischemic heart disease mortality2 and hospitalization for acute
myocardial infarction.3 Indicators of low socioeconomic status
are also negatively associated with survival after acute
myocardial infarction.4,5 Low household income is associated
with mortality in patients undergoing cardiac surgery,6 and low
education level and not born in Sweden are associated with an
increased mortality risk in patients undergoing coronary artery
bypass grafting (CABG).7 Marital status has also been found to

affect the incidence of coronary heart disease as well as
coronary heart disease mortality, survival after acute myocar-
dial infarction,8,9 and outcomes after cardiac surgery, where
patients who were divorced, separated, or widowed had an
�40% greater odds of dying or developing a new functional
disability compared with married patients.10 Another vulner-
able group is women, particularly younger women undergoing
a first CABG, for whom long-term survival was markedly poorer
than in the general population of women of the same age.11

Accordingly, several social factors have been shown to be
important in long-term survival after cardiac procedures. Still,
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few studies have been adequately powered to examine the
impact of several factors such as education, marital status,
household income, and mortality simultaneously. In addition,
to our knowledge, no previous study has explored the impact
of socioeconomic disadvantages in men and women of
different ages. Therefore, our aim with this study was to
explore sex- and age-specific associations between social
factors and mortality risk among CABG patients.

The Swedish Heart Surgery Registry is a part of the
SWEDEHEART registry, with 99% coverage of all open-heart
surgery in Sweden12; in combination with other national
registries, it offers the possibility of investigating simultane-
ously the influences of several dimensions of socioeconomic
disadvantage and long-term survival in patients who have
undergone CABG.

Methods

Data Collection
The SWEDEHEART registry (Swedish Web-system for
Enhancement and Development of Evidence-Based Care in
Heart Disease Evaluated According to Recommended Thera-
pies) was used to identify 112 355 men and women over
18 years of age who underwent an isolated CABG in Sweden
during the period 1992 to 2015. Codes for surgical proce-
dures were defined by The Swedish National Board of Health
and Welfare (Classification of surgery, sixth edition, 1987, and
Nordic Classification of surgical procedures, 1997). To obtain
first isolated CABG procedures, the following codes were
used: 3066, 3105, 3127, 3158, 3092, 3080, FNA, FNB, FNC,

FND, FNE, FNF. The authors declare that all supporting data
are available within the article, and its online supplementary
files.

To obtain data on social variables, we used the Longitudinal
Integration Database for Health Insurance and Labor Market
Studies register (LISA). The LISA database started in 1990 with
a coverage of 80% among citizens aged over 16 years, and it is
updated annually. Marital status was divided into 4 levels: (1)
Married/cohabitating; (2) Never been married; (3) Divorced;
and (4) Widowed. Length of education was stratified into 3
levels: (1) Under 10 years (compulsory school only); (2) 10 to
12 years (upper school); and (3) Over 12 years (college/
university level). Income was measured as annual household
disposable income at year of surgery, stratified into 5 quintiles
from Q1 (lowest) to Q5 (highest). The consumer price index
according to Swedish statistics (SCB) was used to adjust for
inflation rates over time. If data were missing for the year of
surgery, the latest information about education, marital status,
and income was imputed from records for the most recent
years before the surgery. In total, 1613 (1.4%) individuals were
excluded because of missing data regarding education, marital
status, or income. After exclusion, a total of 110 742 men and
women remained for analysis.

Data on comorbidities registered before the date of
admission for CABG surgery were retrieved from the IPR
(Swedish National Inpatient Register), where registration is
mandatory for principal and contributory diagnoses. This
register have complete national coverage since 1987, with an
overall diagnosis validity of 85% to 95%.13 Diagnoses in IPR
are based on the International Classification of Diseases
system (ICD), with the 9th revision (ICD-9) used from 1987 to
1997 and the 10th revision (ICD-10) from 1997 to 2015. The
following diagnoses were obtained: myocardial infarction
(ICD-9: 410; ICD-10: I21), diabetes mellitus (ICD-9: 250;
ICD-10: E10–E14), hypertension (ICD-9: 401–405; ICD-10:
I10–I15), heart failure (ICD-9: 427.00, 427.10; ICD-10: I50),
atrial fibrillation (ICD-9: 427D; ICD-10: I48), stroke (ICD-9:
431–434, 436; ICD-10: I61–I64, I69), chronic respiratory
disease (ICD-9: 490–496; ICD-10: J40–J47), peripheral vas-
cular disease; (ICD 9: 440, 441, 442, 443, 444, 447; ICD-10:
I65–I65.9, I70–174, I77), renal insufficiency (ICD-9: 584–586;
ICD-10: N17–N19), congenital heart disease (ICD-9: 745–747;
ICD-10: Q20–Q26), malignancy (ICD-9: 140–208; ICD-10:
C00–C97) and PCI (ICD-9: 3080; ICD-10: FNG02, FNG05). The
Swedish Cause of Death register includes information on all
deaths since 1961.14 Data from the 4 national registers were
linked together through a personal 10-digit social security
number, unique for all Swedish citizens. Mean follow-up time
for all individuals was 10.1 years (interquartile range 5.5–
14.8). The primary end point for the study was all-cause
mortality. For age-specific analysis the study population was
stratified into age groups (18–54, 55–64, 65–74, and ≥75),

Clinical Perspective

What Is New?

• Social factors such as low education, not being married, and
low household income are associated with increased
mortality risk after coronary artery bypass grafting in both
men and women.

• Disadvantages in social risk factors shorten median life
expectancy after coronary artery bypass grafting by 4 to
5 years for both men and women.

What Are the Clinical Implications?

• The results emphasize the importance of developing better
educational approaches for secondary prevention strate-
gies, particularly in coronary artery bypass grafting patients
with severe social disadvantages.

• Healthcare professionals need to support and increase
patients’ knowledge about secondary prevention strategies
after coronary artery bypass grafting.
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except for the survival analysis in patients with different
socioeconomic profiles, where only patients aged 60 and
70 years were included.

Statistical Analysis
All statistical analyses were performed using SAS Software
version 9.4 (SAS Institute Inc., Cary, NC). Descriptive statistics
for baseline characteristics are presented with frequencies and
percentages for categorical variables and mean value with SD
or median and interquartile range, as appropriate, for contin-
uous variables. Fisher exact test was used for comparisons
between 2 groups for dichotomous variables and Mantel–
Haenszel v2 test for ordered categorical variables. The v2 test
was used for nonordered categorical variables and the Mann–
Whitney U test for continuous variables.

The present study is an observational register study and
according to the purpose of the study, all analyses can be
considered as exploratory. No adjustment for multiple testing
was performed, but P levels should be interpreted cautiously
unless very small (eg, <0.001). In order to calculate age- and
sex-specific hazard ratios (HR) with 95% CI, Cox proportional
hazards regression analyses were conducted separately for
men and women overall and by age group, 18 to 54, 55 to 64,
65 to 74, and ≥75 years. For marital status, the category
married was used as reference; for education, >12 years was
used, and for income, highest income quintile (Q5) was used.
The first model was adjusted for age only. The final
multivariable model was adjusted for age, year of surgery,
baseline characteristics (previous myocardial infarction, dia-
betes mellitus, hypertension, heart failure, atrial fibrillation,
stroke, chronic respiratory disease, peripheral vascular
disease, renal insufficiency, malignancy, and congenital heart
disease), and social variables other than the variable under
study. The proportional hazards assumption for the main
effect variables was checked by reviewing the graphs of log
(�log (survival)) versus log (time) and was found to be fulfilled.
The interaction between the social variables of interest and
sex was included in a separate model. Additionally, we
examined whether the effect of social variables statistically
differed between age groups by introducing an interaction
term of social variable9age group into the model.

An adjusted Cox regression as above but also including the
interaction terms sex9married, sex9education, sex9income,
sex9age, married9education, and education9income was
conducted; this was used to construct survival probability
curves for typical men and women of 60 and 70 years with
the following characteristics: (1) Married/cohabiting,
>12 years of education, and highest income quintile; and
(2) Not married, <10 years of education, and lowest income
quintile. All tests were 2-tailed and conducted at the 0.05
significance level.

Ethical Approval
The study was approved by the regional Ethics Board of
Gothenburg (approval number 139-16). To ensure anonymity,
all personal identifiers were replaced by codes in the data set
before analysis.

Results
A total of 110 742 patients were included: 87 106 (78.7%)
men and 23 636 (21.3%) women. The overall mean age was
65.8 years for men and 68.4 years for women (Table). Women
were more likely than men to have previous diabetes mellitus,
hypertension, heart failure, chronic respiratory disease, or
peripheral vascular disease. Men were more likely than
women to be married (68.9% versus 50.4%), whereas women
were more likely to be widowed (26.1% versus 6.3%). The
proportion with <10 years of education was higher among
women than among men (55.7% versus 46.2%), and a higher
proportion of women than men were in the lowest income
quintile (36.7% versus 15.5%).

In the age-specific analysis, women had a higher
proportion of diabetes mellitus, hypertension, heart failure,
and chronic respiratory disease than men (Table S1). The
differences in comorbidities between men and women were
reduced with higher age. In all age categories, there was a
larger proportion of men than women in the highest
income quintile. In the oldest age category, 52.5% of the
women and 19.0% of the men were in the lowest income
quintile.

Marital Status
After considering differences in age, comorbidities, educational
level, and income, we found that men and women who had
never married, or were widowed, or divorced had higher
mortality compared with married men and women, with a
stronger effect in women (interaction P=0.030) and in younger
patients (Figure 1). There was also a significant interaction
between age and marital status in men in the overall analysis
with a stronger effect in younger men (P<0.0001) (Table S2).
Analyses adjusted for age only are shown in Table S3. After
multivariable adjustments in the age-specific analyses, lower
estimates for mortality were observed for men in all age
categories, with no significant interaction between men and
women. The greatest adverse risk of not being married was
observed among the youngest patients (interaction P=0.71).

Education
In the multivariable-adjusted analysis, the overall mortality
risk was greater for those with the lowest education
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(>10 years) compared with those with the highest education
(high school or university) in both men (HR 1.15, 95% CI 1.11–
1.19) and women (HR 1.25, 95% CI 1.16–1.35), with no
significant interaction between education and sex (interaction
P=0.75) (Figure 2). No significant interactions between age
and education could be observed in men or women.

In the age-specific multivariable analysis, a high education
level in men was protective, irrespective of age. In women,
education was also protective, although not significantly so
for all age groups and not at all among the youngest women.
CIs were generally wider for men than for women. The only
significant interaction for education was found in men and
women aged 55 to 64 years in the model with adjustments for

age, sex, year of surgery, and social variables but without
adjustments for comorbidities (P for interaction 0.036
[Table S4]).

Level of Income
Overall, high income was associated with lower mortality risk
in both men and women in the age-adjusted models
(Table S3), and this association remained robust in the
multivariable-adjusted model (Figure 3). Although the mortal-
ity risks associated with low income were slightly reduced in
the multivariable-adjusted model, men with lower income had
a more marked association with mortality risk than women.

Table. Baseline Characteristics in 110 742 Adults Who Underwent Coronary Artery Bypass Grafting in Sweden 1992–2015

Total Men Women

Number of patients 110 742 87 106 (78.6%) 23 636 (21.3%)

Mean age, y (SD) 66.4 (9.3) 65.8 (9.2) 68.4 (9.1)

n (%) n (%) n (%) P Value

Myocardial infarction 52 944 (47.8) 41 449 (47.6) 11 495 (48.6) 0.0043

Diabetes mellitus 22 063 (19.9) 16 264 (18.7) 5799 (24.5) <0.0001

Hypertension 37 894 (34.2) 28 281 (32.5) 9613 (40.7) <0.0001

Heart failure 13 370 (12.1) 10 080 (11.6) 3290 (13.9) <0.0001

Atrial fibrillation 7615 (6.9) 6172 (7.1) 1443 (6.1) <0.0001

Stroke 5350 (4.8) 4214 (4.8) 1136 (4.8) 0.86

Chronic respiratory disease 5172 (4.7) 3694 (4.2) 1478 (6.3) <0.0001

Peripheral vascular disease 6875 (6.2) 5104 (5.9) 1771 (7.5) <0.0001

Renal insufficiency 1921 (1.7) 1471 (1.7) 450 (1.9) 0.028

Congenital heart disease 122 (0.1) 97 (0.1) 25 (0.1) 0.92

Malignancy 7734 (7.0) 6041 (6.9) 1693 (7.2) 0.23

Marital status

Married/cohabiting 71 948 (65.0) 60 033 (68.9) 11 915 (50.4)

Not married 10 935 (9.9) 9361 (10.7) 1574 (6.7)

Divorced 16 245 (14.7) 12 262 (14.1) 3983 (16.9)

Widowed 11 614 (10.5) 5450 (6.3) 6164 (26.1) <0.0001

Education

<10 y 53 412 (48.2) 40 241 (46.2) 13 171 (55.7)

10 to 12 y 40 733 (36.8) 32 729 (37.6) 8004 (33.9)

>12 y 16 597 (15.0) 14 136 (16.2) 2461 (10.4) <0.0001

Income

Q1 (lowest) 22 144 (20.0) 13 468 (15.5) 8676 (36.7)

Q2 22 153 (20.0) 17 189 (19.7) 4964 (21.0)

Q3 22 148 (20.0) 17 951 (20.6) 4197 (17.9)

Q4 22 149 (20.0) 18 909 (21.7) 3240 (13.7)

Q5 22 148 (20.0) 19 589 (22.5) 2559 (10.8) <0.0001
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Mortality risk for men in the lowest income quintile was 44%
greater than for men in the highest income quintile, with a
corresponding difference of 25% in women (HR 1.44, 95% CI
1.38–1.51, versus HR 1.25, 95% CI 1.14–1.38, interaction
between sex P=0.0036). The effect of income was stronger in
younger, compared with older men (P for interaction <0.0001
[Table S2]). In the age-specific analyses, HRs were generally
higher for men than for women, and the only significant
interaction was observed in the age group 65 to 74 years.
This significant interaction for this age group was not
observed in the multi-adjusted models with adjustments for
age, sex, year of surgery, and social variables but without
adjustments for comorbidities (P for interaction 0.11
[Table S4]). Women aged 75 years or older with low income
showed a higher mortality risk than men, but there was no
significant interaction between income categories and sex in
the multivariable-adjusted model. Among patients in this age
group, the HR in the lowest income quintile was 1.52 (95% CI
1.25–1.85) for women and 1.18 (95% CI 1.07–1.30) for men
(interaction P=0.20).

Survival Probability

Patients who were unmarried, or divorced or widowed, had
the lowest education, and were in the lowest income quintile
had an increased mortality risk and a shorter median life
expectancy compared with those who were married/cohab-
iting, with the highest education, and highest income quintile
(Figures 4 and 5). In men with a standardized age of 60 years,
and with the latter characteristics, the estimated mortality
risk at 10 years after surgery was 12%, as opposed to the
men with the most adverse conditions where the correspond-
ing risk was 21% (survival probability 0.88, 95% CI 0.87–0.89)
versus 0.79, 95% CI 0.78–0.79). The median life expectancy
in men with the most beneficial combination of social factors
was 5.0 years longer than in men with the most adverse
combination (21.5 and 16.5 years, respectively, Figure 4).
Corresponding results for women (standardized to 60 years)
showed a better overall survival rate than in men (Figure 4).
At 10 years after surgery, the mortality risk was 18% for those
with the most adverse combination of social risk factors and

Figure 1. Multivariable-adjusted hazard ratio (HR) for all-cause mortality and marital status in 110 742 patients who underwent coronary
artery bypass grafting in Sweden during the period 1992–2015. Forrest plot in blue colour = men. Forrest plot in red colour = women.

DOI: 10.1161/JAHA.118.011490 Journal of the American Heart Association 5

Social Factors, Sex and Mortality After CABG Nielsen et al
O
R
IG

IN
A
L
R
E
S
E
A
R
C
H



11% for those with the most beneficial combination (survival
probability 0.82, 95% CI 0.81–0.83 versus 0.89, 95% CI 0.88–
0.91), with median survival time 17.6 and 22.6 years,
respectively.

Survival probability at 10-year follow-up among men and
women standardized to 70 years of age at the time of surgery
showed a similar pattern to those standardized to 60 years of
age, with lower survival probability in men compared with
women. Men with the most adverse combination of social risk
factors displayed the highest mortality risk of all groups, with
an 39% increased risk of death at 10 years compared with
23% among men with the most beneficial combination
(survival probability 0.61, 95% CI 0.60–0.62, versus 0.77,
95% CI 0.76–0.78), and they lost a median life expectancy of
4.2 years (Figure 5). A similar pattern was seen among
women aged 70 years (survival probability 0.68, 95% CI 0.67–
0.69 and 0.79, 95% CI 0.79–0.82, respectively), where women
with the most adverse combination of social risk factors lost a
median life expectancy of 3.9 years (13.3 years versus
17.3 years).

Discussion

In this large population-based study, we explored the
association between social factors, age, sex, and long-term
mortality risk in patients who underwent CABG surgery. Our
results unequivocally demonstrate a strong association
between disadvantages in social factors and mortality risk
after CABG. The association between not being married and
the increased risk of mortality was, in general, more
pronounced in women than in men. In contrast, low income
was associated with a higher mortality risk in men than in
women. The estimated difference in survival between the
lowest and the highest risk in social factors was considerable,
with a median difference of 4 to 5 years when operated at age
60 years.

There is a lack of data available on the association between
marital status and mortality risk in CABG populations. In this
study, both men and women who were married or cohabiting
showed a better survival after CABG than those who were not
married, divorced, or widowed. These results are in

Figure 2. Multivariable-adjusted hazard ratio (HR) for all-cause mortality and education in 110 742 patients who underwent coronary artery
bypass grafting in Sweden during the period 1992–2015. Forrest plot in blue colour = men. Forrest plot in red colour = women.
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concordance with previous findings in patients with cardio-
vascular disease15 and are further supported by a small study
in CABG patients, which showed that men and women who
live alone tended to have a reduced long-term survival.16

However, in our study, after adjustments for comorbidities,
education, and income level, we found that the association
between marital status and mortality was stronger in women
than in men. Several underlying factors may be responsible
for the increased mortality risk in patients who live alone,
including more limited family support during the extensive
recovery period after surgery, substance abuse, and depres-
sion.17–19 The increased risk for unmarried women may at
least partially be caused by the increased use of antidepres-
sant medication and higher incidence of alcohol dependence
in women than in men undergoing CABG.18 It is possible that
the results reflect the fact that unmarried women undergoing
CABG may have a lower level of social support after hospital
discharge than unmarried men. Interestingly, women living
alone who underwent cardiac surgery rated their health-
related quality of life lower than men.20 Women have also

reported more unfavorable health-related quality-of-life scores
in general health, physical functioning, mental health, vitality,
and bodily pain compared with men 12 months after cardiac
surgery.21

Low household income was associated with an increased
mortality risk in both men and women. Dal�en et al reported
similar associations6 in a Swedish patient cohort undergoing a
wide variety of cardiac surgery procedures. In a subgroup
analysis in patients who underwent isolated CABG, they
reported an association between low income and increased
mortality risk. In the present study, extending the analysis in
CABG patients only, with sex- and age-specific analyses, we
were able to confirm that CABG patients with low income had
increased mortality, but we also found a significant interaction
between sex and income, where the inverse association
between income and mortality was stronger in men than in
women (P=0.0036).

The reasons for the association between low income and
poor outcomes are multifactorial. For example, patients
undergoing CABG who live in high deprivation areas have

Figure 3. Multivariable-adjusted hazard ratio for all-cause mortality and income in 110 742 patients who underwent coronary artery bypass
grafting in Sweden during the period 1992–2015. Forrest plot in blue colour = men. Forrest plot in red colour = women.
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more clinical risk factors, such as smoking, diabetes mellitus,
and cardiovascular complications than patients living in
nondeprived areas.22 Associations between financial barriers
and poor health have also been found in patients with
myocardial infarction and in the general population.23,24 Men
and women with financial barriers rated their health status
lower regarding quality of life, stress, and depression; they
reported lower adherence to medication and often failed to
schedule follow-up visits, and they had higher rates of
nonparticipation in cardiac rehabilitation after myocardial
infarction.24 It is possible that low household income both
negatively influences adherence to secondary prevention and
decreases quality of life, which in turn may reduce long-term
survival after CABG.24

The association between low income and mortality was
stronger in men than in women. Low household income may
have a greater effect in men because of their perceived larger
responsibility for the family finances. Suboptimal medical
secondary prevention therapy or lack of adherence to
medication could also be explanations. Pakpour et al found
that women showed better adherence to medical therapy than
men following CABG.25 Furthermore, men with lower income
were less often prescribed secondary medication after
myocardial infarction compared with men with higher

income.26 A study of a general population in Japan showed
that, compared with women with lower annual household
income, men in this category presented lower health-related
quality-of-life scores in all domains of the SF 36 health
questionnaire.27

When comparing men and women with the most adverse
to those with the most beneficial social risk factors, a marked
difference was observed in survival probability and a markedly
reduced long-term survival in the former category in both men
and women. The explanation is most probably multifactorial.
In addition to the factors mentioned above, social inequalities
can activate and preserve a range of social patterns and
health-related behavior2 and increase the prevalence of
cardiovascular risk factors such as hyperlipidemia, diabetes
mellitus, and smoking.2,5,24 Previous studies have shown that
low education is strongly associated with risk of obesity,28

smoking,29 and with lower life expectancy for both men and
women.30,31 Our study also showed that low education is
associated with an increased mortality risk after CABG. Low
education may be associated with difficulties in managing and
understanding health advice or instructions.

In Sweden, all citizens have access to tax-financed health
care, and medications are subsidized. Despite equal access to
health care and medication, our findings show that men and

Figure 4. Expected survival probability 10 years after surgery with 95% CI from multivariable-adjusted
Cox regression model for 60-year-old patients who underwent coronary artery bypass grafting in Sweden
during the period 1992–2015.
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women with adverse social risk factors have a higher mortality
risk than those with a more favorable situation. Accordingly,
patients with adverse social risk factors may benefit from
more attention within the healthcare service with respect to
secondary prevention after CABG.

The present study shares the limitations of any population-
based registry study, including bias from unregistered variables
such as smoking, obesity, diet, physical activity, stress, extent
of the coronary artery disease, cardiac function, and selection
bias. Although we did adjust for several factors, information
about these clinical and lifestyle factors might have influenced
the results. Income was measured as household income, and it
is possible that this measure is not representative of each
individual’s economic capacity; some individuals may have a
low income because of illness and inability to work but be
supported by income from their spouses.

The main strength of this study is that we included a large
nationwide sample, data collection from different registries
and databases, and an extensive follow-up (24 years). This
large sample size allowed the analysis of smaller subgroups,
such as younger men and women.

In conclusion, this large population-based study shows that
social factors are associated with increased long-term
mortality after CABG in both men and women. The association

persisted after multivariable adjustments for cardiovascular
and social risk factors. The association with increased
mortality risk associated with being unmarried was more
marked in women than in men. However, men with the most
adverse social pattern had the poorest survival after surgery
and the highest mortality risk associated with income level.
This study demonstrates the importance of developing
strategies for secondary prevention in CABG patients with
social risk factors, identifying a vulnerable group. Patients
who undergo CABG have advanced ischemic coronary artery
disease and are often suboptimally treated.32 Limiting
progress of the disease through medical interventions33 is
obviously of major importance. Moreover, lifestyle changes
are equally important, including support and education about
the benefits of smoking cessation, diet, and physical activ-
ity.34,35 More than half of the declining trend for coronary
heart disease mortality in Sweden is explained by reductions
in risk factors.36 Furthermore, a Danish study observed a
similar declining trend attributable to reductions in risk
factors regardless of socioeconomic position, but individuals
with better socioeconomic positions had a more favorable
relative reduction.37 Individuals with a stressful economic
situation have fewer opportunities to follow advice about a
healthier lifestyle, and educational level may also influence

Figure 5. Expected survival probability 10 years after surgery with 95% CI from multivariable-adjusted
Cox regression model for 70-year-old patients who underwent coronary artery bypass grafting in Sweden
during the period 1992–2015.
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the chance to adopt a healthy lifestyle.38 Hence, there is room
for improvement in educational approaches to increase
patients’ knowledge of the importance of secondary preven-
tion but also to make the adherence to secondary prevention
strategies sustainable, particularly to those with the highest
burden of social disadvantages. Customized advice in sec-
ondary prevention related to patient abilities need to be
thoroughly implemented and evaluated regularly. Future
research should focus on the impact of how different
pedagogical approaches affect patients’ adherence to sec-
ondary prevention and whether this leads to reduced
mortality, specifically in vulnerable groups undergoing CABG.
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Table S1. Baseline characteristic in 110,742 patients who underwent coronary artery bypass 

grafting in Sweden during 1992–2015 by sex and age groups. 

 Total  Men  Women   

Age group 18–54 12967 10928 (84.3%) 2039 (15.7%)  

Mean age, years (SD) 49.5 (4.2) 49.6 (4.1) 49.1 (4.6)  

 n (%) n (%) n (%) p-value 

Myocardial infarction 5930 (45.7) 5064 (46.3) 866 (42.5) 0.0014 

Diabetes 2474 (19.1) 1837 (16.8) 637 (31.2) <.0001 

Hypertension 3356 (25.9) 2695 (24.7) 661 (32.4) <.0001 

Heart failure 1001 (7.7) 788 (7.2) 213 (10.4) <.0001 

Atrial fibrillation 205 (1.6) 183 (1.7) 22 (1.2) 0.051 

Stroke 256 (2.0) 215 (2.0) 41 (2.0) 0.95 

Chronic respiratory disease 346 (2.7) 247 (2.3) 99 (4.9) <.0001 

Peripheral vascular disease 394 (3.0) 291 (2.7) 103 (5.1) <.0001 

Renal insufficiency 279 (2.2) 180 (1.7) 99 (4.9) <.0001 

Congenital heart disease 19 (0.1) 13 (0.1) 6 (0.3) 0.13 

Malignancy 217 (1.7) 152 (1.4) 65 (3.2) <.0001 

Marital status     

Married/cohabiting 7393 (57.0) 6288 (57.5) 1105 (54.2)  

Not married 2966 (22.9) 2568 (23.5) 398 (19.5)  

Divorced 2472 (19.1) 1997 (18.3) 475 (23.3)  

Widowed  136 (1.0) 75 (0.7) 61 (3.0) <.0001 

Education     

<10 years 4283 (33.0) 3646 (33.4) 637 (31.2)  

10-12 years 6297 (48.6) 5217 (47.7) 1082 (53.0)  

>12 years 2387 (18.4) 2065 (18.9) 322 (15.8) 0.56 

Income     

Q1 (lowest)  1964 (15.1) 1601 (14.7) 363 (17.8)  

Q2 1892 (14.6) 1551 (14.2) 341 (16.7)  

Q3 1742 (13.4) 1458 (13.3) 284 (13.9)  

Q4 3160 (24.4) 2671 (24.4) 489 (24.0)  

Q5  4209(32.5) 3647 (33.4) 562 (27.6) <.0001 

Age group 55–64 30486 25520 (83.7%) 4966 (16.3%)  

Mean age, years (SD) 60.0 (2.8) 60.0 (2.8) 60.2 (2.8) <.0001 

 n (%) n (%) n (%) p-value 



Myocardial infarction 13652 (44.8) 11496 (45.0) 2156 (43.4) 0.036 

Diabetes 6307 (20.7) 4908 (19.2) 1399 (28.2) <.0001 

Hypertension 9764 (32.0) 7904 (31.0) 1860 (37.5) <.0001 

Heart failure 2826 (9.3) 2307 (9.0) 519 (10.5) 0.0021 

Atrial fibrillation 1147 (3.8) 1031 (4.0) 116 (2.3) <.0001 

Stroke 1092 (3.6) 912 (3.6) 180 (3.6) 0.89 

Chronic respiratory disease 1226 (4.0) 907 (3.6) 319 (6.4) <.0001 

Peripheral vascular disease 1467 (4.8) 1151 (4.5) 316 (6.4) <.0001 

Renal insufficiency 444 (1.5) 355 (1.4) 89 (1.8) 0.040 

Congenital heart disease 33 (0.1) 29 (0.1) 4 (0.1) 0.71 

Malignancy 1100 (3.6) 859 (3.4) 241 (4.9) <.0001 

Marital status     

Married/cohabiting 19917 (65.3) 17021 (66.7) 2896 (58.3)  

Not married 3664 (12.0) 3220 (12.6) 444 (8.9)  

Divorced 5791 (19.0) 4654 (18.2) 1137 (22.9)  

Widowed 1114 (3.7) 625 (2.4) 489 (9.8) <.0001 

Education     

<10 years 12796 (42.0) 10582 (41.5) 2214 (44.6)  

10-12 years 12290 (40.3) 10249 (40.2) 2041 (41.1)  

>12 years 5400 (17.7) 4689 (18.4) 711 (14.3) <.0001 

Income     

Q1 (lowest)  4358 (14.3) 3266 (12.8) 1092 (22.0)  

Q2  4341 (14.2) 3455 (13.5) 886 (17.8)  

Q3  4941 (16.2) 3999 (15.7) 942 (19.0)  

Q4  7603 (24.9) 6542 (25.6) 1061 (21.4)  

Q5 9243 (30.3) 8258 (32.4) 985 (19.8) <.0001 

Age group 65–74 44413 34378 (77.4%) 10035 (22.6%)  

Mean, age, years (SD) 69.6 (2.8) 69.5 (2.8) 69.9 (2.8)  

 n (%) n (%) n (%) p-value 

Myocardial infarction 21106 (47.5) 16339 (47.5) 4767 (47.8) 0.98 

Diabetes 9009 (20.3) 6624 (19.3) 2385 (23.8) <.0001 

Hypertension 15634 (35.2) 11626 (33.8) 4008 (39.9) <.0001 

Heart failure 5527 (12.4) 4202 (12.2) 1325 (13.2) 0.0096 

Atrial fibrillation 3383 (7.6) 2795 (8.1) 588 (5.9) <.0001 

Stroke 2392 (5.4) 1898 (5.5) 494 (4.9) 0.020 

Chronic respiratory disease 2214 (5.0) 1597 (4.6) 617 (6.1) <.0001 



Peripheral vascular disease 3126 (7.0) 2333 (6.8) 793 (7.9) 0.0002 

Renal insufficiency 721 (1.6) 563 (1.6) 158 (1.6) 0.70 

Congenital heart disease 48 (0.1) 37 (0.1) 11 (0.1) 1.00 

Malignancy 3436 (7.7) 2723 (7.9) 713 (7.1) 0.0071 

Marital status     

Married/cohabiting 30470 (68.6) 25069 (72.9) 5401 (53.8)  

Not married 3143 (7.1) 2681 (7.8) 462 (4.6)  

Divorced 5941 (13.4) 4304 (12.5) 1637 (16.3)  

Widowed 4859 (10.9) 2324 (6.8) 2535 (25.3) <.0001 

Education     

<10 years 23198 (52.2) 17196 (50.0) 6002 (59.8)  

10-12 years 15075 (33.9) 11955 (34.8) 3120 (31.1)  

>12 years 6140 (13.8) 5227 (15.2) 913 (9.1) <.0001 

Income     

Q1 (lowest)  9267 (20.9) 5509 (16.0) 3758 (37.4)  

Q2 9617 (21.7) 7308 (21.3) 2309 (23.0)  

Q3 10291 (23.2) 8257 (24.0) 2034 (20.3)  

Q4 8383 (18.9) 7185 (20.9) 1198 (11.9)  

Q5  6855 (15.4) 6119 (17.8) 736 (7.3) <.0001 

Age group 75+ 22876 16280 (71.2%) 6596 (28.8%)  

Mean age, years (SD) 78.0 (2.7) 78.0 (2.7) 78.1 (2.6)  

 n (%) n (%) n (%) p-value 

Myocardial infarction 12256 (53.6) 8550 (52.5) 3706 (56.2) <.0001 

Diabetes 4273 (18.7) 2895 (17.8) 1378 (20.9) <.0001 

Hypertension 9140 (40.0) 6056 (37.2) 3084 (46.8) <.0001 

Heart failure 4016 (17.6) 2783 (17.1) 1233 (18.7) 0.0044 

Atrial fibrillation 2880 (12.6) 2163 (13.3) 717 (10.9) <.0001 

Stroke 1610 (7.0) 1189 (7.3) 421 (6.4) 0.014 

Chronic respiratory disease 1386 (6.1) 943 (5.8) 443 (6.8) 0.0093 

Peripheral vascular disease 1888 (8.3) 1329 (8.2) 559 (8.5) 0.45 

Renal insufficiency 479 (2.1) 375 (2.3) 104 (1.6) 0.0004 

Congenital heart disease 22 (0.1) 18 (0.1) 4 (0.1) 0.39 

Malignancy 2981 (13.0) 2307 (14.2) 674 (10.2) <.0001 

Marital status     

Married/cohabiting 14168 (61.9) 11655 (71.6) 2513 (38.1)  

Not married 1162 (5.1) 892 (5.5) 270 (4.1)  



Divorced 2041 (8.9) 1307 (8.0) 734 (11.1)  

Widowed 5505 (24.1) 2426 (14.9) 3079 (46.7%) <.0001 

Education     

<10 years 13135 (57.4) 8817 (54.2) 4318 (65.5)  

10-12 years 7071 (30.9) 5308 (32.6) 1763 (26.7)  

>12 years 2670 (11.7) 2155 (13.2) 515 (7.8) <.0001 

Income     

Q1 (lowest)  6555 (28.7) 3092 (19.0) 3463 (52.5)  

Q2 6303 (27.6) 4875 (29.9) 1428 (21.6)  

Q3 5174 (22.6) 4237 (26.0) 937 (14.2)  

Q4 3003 (13.1) 2511 (15.4) 492 (7.5)  

Q5  1841 (8.0) 1565 (9.6) 276 (4.2) <.0001 

  



Table S2. Interactions between age categories and social factors in 110,742 patients who underwent 

coronary artery bypass grafting in Sweden during 1992–2015. 

  p-value for interaction between age categories and social factors 

Subgroup 

 

No at risk Social factors  

Model 1 

Age-adjusted* 

Model 2 

Multi adjusted † 

Model 3 

Multi adjusted HR‡ 

Male 87106 Marital status <.0001 <.0001 <.0001 

  Education 0.041 0.081 0.077 

  Income <.0001 <.0001 <.0001 

Female 23636 Marital status 0.0026 0.018 0.14 

  Education 0.34 0.19 0.26 

  Income 0.0074 0.037 0.074 

*Model 1, age-adjusted. † Model 2, adjusted for age , sex, year of surgery, comorbidities (previous myocardial 

infarction, diabetes, hypertension, heart failure, atrial fibrillation, stroke, chronical respiratory disease, peripheral 

vascular disease, renal insufficiency, malignancy, and congenital heart disease), ‡, Model 3, adjusted for model 2 

and social factors other than the main effect variable. 



Table S3. Age adjusted and multi-adjusted hazard ratios for all-cause mortality in 110,742 patients who underwent coronary artery bypass grafting 

in Sweden during 1992–2015.  

   Men     Women      

 No at 
risk 

No of 
death 

Age-adjusted 

HR* (95% CI) 

 

Multi adjusted 
HR† (95% CI) 

Multi adjusted 
HR‡ (95% CI) 

No at 
risk 

No of 
death 

Age-adjusted 

HR* (95% CI) 
 

Multi adjusted 
HR† (95% CI) 

Multi adjusted 
HR‡ (95% CI) 

p-
value 

§ 

p-
value 

|| 

p-
value 

# 

All ages              

Marital status              

Married/ 
cohabiting 

60033 27238 1.00 1.00 1.00 11915 5586 1.00 1.00 1.00 0.014 0.057 0.030 

Not married 9361 3609 1.40 (1.35-1.45) 1.38 (1.33-1.43) 1.17 (1.13 1.22) 1574 667 1.37 (1.26-1.49) 1.36 (1.26-1.48) 1.32 (1.20-1.44)    

Divorced 12262 4946 1.32 (1.28-1.36) 1.30 (1.26-1.34) 1.13 (1.09-1.17) 3983 1785 1.25 (1.19-1.32) 1.21 (1.15-1.28) 1.13 (1.06-1.22)    

Widowed 5450 3406 1.22 (1.17-1.26) 1.19 (1.15-1.23) 1.06 (1.02-1.10) 6164 3820 1.17 (1.12-1.23) 1.16 (1.11-1.21) 1.09 (1.03-1.16)    

Education              

>12 years 14136 4711 1.00 1.00 1.00 2461 817 1.00 1.00 1.00 0.95 0.55 0.75 

10-12 years 32729 13300 1.20 (1.16-1.24) 1.16 (1.12-1.20) 1.09 (1.05-1.13) 8004 3342 1.20 (1.11-1.30) 1.18 (1.09-1.27) 1.14 (1.06-1.24)    

<10 years 40241 21187 1.34 (1.30-1.38) 1.28 (1.24-1.32) 1.15 (1.11-1.19) 13171 7699 1.36 (1.27-1.46) 1.29 (1.20-1.39) 1.25 (1.16-1.35)    

Income              

Q5 19589 4878 1.00 1.00 1.00 2559 653 1.00 1.00 1.00 <.0001 <.0001 0.0036 

Q4 18909 7373 1.18 (1.14-1.22) 1.15 (1.11-1.20) 1.13 (1.09-1.17) 3240 1168 1.10 (1.00-1.21) 1.07 (0.97-1.17) 1.05 (0.95-1.15)    

Q3 17951 9216 1.35 (1.30-1.40) 1.29 (1.25-1.34) 1.24 (1.19-1.28) 4197 1999 1.24 (1.14-1.36) 1.23 (1.13-1.34) 1.18 (1.08-1.29)    

Q2 17189 10196 1.55 (1.50-1.61) 1.46 (1.41-1.51) 1.35 (1.30-1.41) 4964 2842 1.42 (1.30-1.55) 1.33 (1.22-1.45) 1.24 (1.14-1.36)    

Q1 (lowest) 13468 7535 1.79 (1.73-1.86) 1.66 (1.60-1.72) 1.44 (1.38-1.51) 8676 5196 1.56 (1.43-1.69) 1.45 (1.34-1.58) 1.25 (1.14-1.38)    

18–54 y              

Marital status              

Married/ 
cohabiting 

6288 1318 1.00 1.00 1.00 1105 269 1.00 1.00 1.00 0.50 0.64 0.71 



Not married 2568 658 1.71 (1.55-1.88) 1.57 (1.43-1.73) 1.27 (1.13-1.43) 398 111 1.50 (1.20-1.87) 1.34 (1.06-1.69) 1.23 (0.94-1.61)    

Divorced 1997 558 1.57 (1.42-1.73) 1.50 (1.35-1.65) 1.20 (1.06-1.36) 475 133 1.30 (1.06-1.60) 1.42 (1.15-1.76) 1.29 (1.00-1.68)    

Widowed 75 18 1.32 (0.83-2.11) 1.36 (0.85-2.17) 1.18 (0.74-1.89) 61 20 1.31 (0.83-2.06) 1.23 (0.78-1.94) 1.14 (0.70-1.85)    

Education              

>12 years 2065 335 1.00 1.00 1.00 322 65 1.00 1.00 1.00 0.13 0.25 0.39 

10-12 years 5217 1181 1.35 (1.19-1.52) 1.29 (1.15-1.46) 1.18 (1.04-1.33) 1080 255 1.41 (1.07-1.87) 1.41 (1.06-1.87) 1.09 (0.83-1.44)    

<10 years 3646 1036 1.45 (1.28-1.64) 1.36 (1.20-1.54) 1.22 (1.07-1.38) 637 213 1.07 (0.82-1.41) 1.13 (0.86-1.49) 1.31 (0.98-1.75)    

Income              

Q5 3647 553 1.00 1.00 1.00 562 89 1.00 1.00 1.00 0.083 0.14 0.12 

Q4 2671 662 1.32 (1.18-1.48) 1.26 (1.12-1.41) 1.20 (1.07 1.35) 489 129 1.32 (1.01-1.73) 1.28 (0.97-1.68) 1.23 (0.93-1.62)    

Q3 1458 359 1.54 (1.35-1.76) 1.39 (1.22-1.59) 1.27 (1.10-1.46) 284 98 1.93 (1.45-2.57) 1.69 (1.26-2.27) 1.54 (1.14-2.08)    

Q2 1551 443 1.79 (1.58-2.03) 1.59 (1.40-1.80) 1.34 (1.16-1.56) 341 95 1.60 (1.20-2.14) 1.52 (1.13-2.04) 1.27 (0.91-1.78)    

Q1 (lowest) 1601 605 2.43 (2.16-2.74) 2.09 (1.86-2.36) 1.71 (1.48-1.98) 363 122 1.99 (1.52-2.62) 1.74 (1.31-2.31) 1.40 (1.00-1.97)    

55–64 y              

Marital status              

Married/ 
cohabiting 

17021 5281 1.00 1.00 1.00 2896 928 1.00 1.00 1.00 0.48 0.27 0.18 

Not married 3220 1011 1.51 (1.41-1.61) 1.41 (1.32-1.51) 1.13 (1.04-1.22) 444 136 1.62 (1.35-1.94) 1.49 (1.24-1.79) 1.36 (1.10-1.67)    

Divorced 4654 1661 1.50 (1.42-1.59) 1.45 (1.37-1.53) 1.17 (1.09-1.25) 1137 416 1.42 (1.26-1.59) 1.35 (1.20-1.52) 1.18 (1.01-1.38)    

Widowed 625 270 1.47 (1.30-1.66) 1.42 (1.26-1.61) 1.18 (1.04-1.34) 489 212 1.36 (1.17-1.58) 1.24 (1.07-1.45) 1.09 (0.92-1.28)    

Education              

>12 years 4689 1106 1.00 1.00 1.00 711 153 1.00 1.00 1.00 0.15 0.26 0.085 

10-12 years 10249 3035 1.21 (1.13-1.30) 1.17 (1.09-1.25) 1.08 (1.01-1.16) 2041 600 1.27 (1.07-1.52) 1.23 (1.03-1.47) 1.19 (1.00-1.43)    

<10 years 10582 4082 1.37 (1.28-1.46) 1.30 (1.22-1.39) 1.14 (1.07-1.23) 2214 939 1.58 (1.33-1.88) 1.51 (1.27-1.79) 1.45 (1.21-1.73)    

Income              

Q5 8258 1646 1.00 1.00 1.00 985 194 1.00 1.00 1.00 0.51 0.38 0.38 

Q4 6542 2178 1.24 (1.17-1.33) 1.21 (1.14-1.29) 1.18 (1.11-1.26) 1061 309 1.14 (0.96-1.37) 1.08 (0.90-1.29) 1.03 (0.85-1.23)    

Q3 3999 1537 1.46 (1.36-1.56) 1.39 (1.29-1.49) 1.31 (1.22-1.41) 942 347 1.29 (1.08-1.54) 1.20 (1.00-1.44) 1.11 (0.92-1.33)    



Q2 3455 1441 1.80 (1.68-1.93) 1.67 (1.56-1.79) 1.49 (1.37-1.62) 886 365 1.68 (1.41-2.00) 1.53 (1.28-1.82) 1.32 (1.09-1.59)    

Q1 (lowest) 3266 1421 2.15 (2.00-2.30) 1.87 (1.74-2.00) 1.61 (1.47-1.76) 1092 477 1.86 (1.57-2.20) 1.61 (1.36-1.91) 1.29 (1.05-1.60)    

65–74 y              

Marital status              

Married/ 
cohabiting 

25069 13079 1.00 1.00 1.00 5401 2838 1.00 1.00 1.00 0.24 0.61 0.85 

Not married 2681 1361 1.32 (1.25-1.40) 1.31 (1.24-1.39) 1.13 (1.06-1.21) 462 230 1.18 (1.03-1.35) 1.20 (1.05-1.37) 1.22 (1.05-1.42)    

Divorced 4304 1992 1.26 (1.20-1.32) 1.26 (1.20-1.32) 1.12 (1.06-1.19) 1637 824 1.26 (1.16-1.36) 1.22 (1.13-1.32) 1.20 (1.08-1.34)    

Widowed 2324 1422 1.21 (1.15 1.28) 1.20 (1.13-1.26) 1.07 (1.01-1.14) 2535 1555 1.16 (1.09-1.23) 1.16 (1.09-1.23) 1.13 (1.03-1.24)    

Education              

>12 years 5227 2086 1.00 1.00 1.00 913 343 1.00 1.00 1.00 0.87 0.51 0.92 

10-12 years 11955 5731 1.21 (1.15-1.27) 1.15 (1.10-1.21) 1.10 (1.04-1.15) 3120 1470 1.21 (1.07-1.36) 1.17 (1.04-1.32) 1.15 (1.02-1.30)    

<10 years 17196 10037 1.38 (1.32-1.45) 1.31 (1.25-1.37) 1.19 (1.14-1.25) 6002 3634 1.37 (1.22-1.53) 1.29 (1.16-1.45) 1.28 (1.14-1.43)    

Income              

Q5 6119 1889 1.00 1.00  736 248 1.00 1.00  0.020 0.0044 0.026 

Q4 7185 3219 1.15 (1.09-1.22) 1.13 (1.06-1.19) 1.10 (1.04-1.17) 1198 475 0.98 (0.84-1.14) 0.98 (0.84-1.14) 0.97 (0.83-1.13)    

Q3 8257 4698 1.29 (1.22-1.36) 1.23 (1.17-1.30) 1.18 (1.11-1.24) 2034 1044 1.16 (1.01-1.33) 1.15 (1.00-1.32) 1.12 (0.97-1.28)    

Q2 7308 4700 1.47 (1.39-1.55) 1.37 (1.30-1.45) 1.27 (1.20-1.35) 2309 1425 1.25 (1.09-1.43) 1.16 (1.02-1.33) 1.09 (0.95-1.26)    

Q1 (lowest) 5509 3338 1.69 (1.59-1.79) 1.57 (1.49-1.66) 1.36 (1.27-1.46) 3758 2255 1.38 (1.21-1.58) 

 

1.30 (1.14-1.49) 1.10 (0.94-1.28)    

>75 y              

Marital status              

Married/ 
cohabiting 

11655 7560 1.00 1.00 1.00 2513 1551 1.00 1.00 1.00 0.83 0.91 0.71 

Not married 892 579 1.16 (1.06-1.26) 1.17 (1.08-1.28) 1.07 (0.97-1.17) 270 190 1.20 (1.03-1.39) 1.21 (1.04-1.41) 1.11 (0.93-1.31)    

Divorced 1307 735 1.13 (1.05-1.22) 1.12 (1.04-1.21) 1.04 (0.96-1.14) 734 412 1.11 (1.00-1.24) 1.08 (0.97-1.20) 0.97 (0.85-1.11)    

Widowed 2426 1695 1.11 (1.06-1.17) 1.09 (1.03-1.15) 1.02 (0.96-1.09) 3079 2033 1.08 (1.01-1.15) 1.07 (1.00-1.14) 0.96 (0.87-1.06)    

Education              

>12 years 2155 1184 1.00 1.00 1.00 515 256 1.00 1.00 1.00 0.75 0.62 0.81 



 

*Hazard ratio (HR) adjusted for age. † Hazard ratio (HR) adjusted for age, sex, year of surgery, comorbidities listed in table 1, ‡, Hazard ratio (HR) adjusted for age, sex, year of surgery, comorbidities listed in 

table 1, and social factors other than the variable under study § p-value for interaction between sex in age adjusted model. || p-value for interaction between sex in multi-adjusted model, #, 

 

 

 

 

10-12 years 5308 3353 1.11 (1.04-1.19) 1.10 (1.03-1.18) 1.07 (1.00-1.15) 1763 1017 1.18 (1.03-1.35) 1.17 (1.02-1.34) 1.10 (0.95-1.27)    

<10 years 8817 6032 1.24 (1.16-1.32) 1.21 (1.14-1.29) 1.14 (1.07-1.22) 4318 2913 1.30 (1.14-1.47) 1.24 (1.09-1.40) 1.15 (1.00-1.31)    

Income              

Q5 1565 780 1.00 1.00 1.00 276 122 1.00 1.00 1.00 0.31 0.25 0.20 

Q4 2511 1314 1.02 (0.94-1.12) 1.02 (0.93-1.11) 1.01 (0.92-1.10) 492 255 1.24 (1.00-1.54) 1.21 (0.97-1.50) 1.20 (0.96-1.49)    

Q3 4237 2622 1.10 (1.02-1.20) 1.09 (1.01-1.18) 1.06 (0.98-1.15) 937 510 1.29 (1.06-1.57) 1.35 (1.10-1.64) 1.31 (1.07-1.60)    

Q2 4875 3612 1.21 (1.12-1.30) 1.17 (1.08-1.26) 1.11 (1.02-1.20) 1428 957 1.50 (1.24-1.81) 1.49 (1.23-1.80) 1.44 (1.19-1.75)    

Q1 (lowest) 3092 2241 1.32 (1.21-1.43) 1.27 (1.17-1.38) 1.18 (1.07-1.30) 3463 2342 1.57 (1.31-1.88) 1.54 (1.28-1.85) 1.52 (1.25-1.85)    



Table S4. Multi-adjusted for all-cause mortality in 110,742 patients who underwent coronary 

artery bypass grafting in Sweden during 1992–2015.  

   Men   Women  

 No at 
risk 

No of 
death 

Age-adjusted 

HR* (95% CI) 

No at 
risk 

No of 
death 

Age-adjusted 

HR* (95% CI) 

p-
value 

All ages        

Marital status        

Married/ 
cohabiting 

60033 27238 1.00 11915 5586 1.00 0.0060 

Not married 9361 3609 1.15 (1.11 - 1.20) 1574 667 1.29 (1.18 - 1.42)  

Divorced 12262 4946 1.11 (1.07 - 1.15) 3983 1785 1.14 (1.07 - 1.22)  

Widowed 5450 3406 1.06 (1.01 - 1.10) 6164 3820 1.07 (1.01 - 1.13)  

Education        

>12 years 14136 4711 1.00 2461 817 1.00 0.33 

10-12 years 32729 13300 1.11 (1.07 - 1.15) 8004 3342 1.15 (1.07 - 1.25)  

<10 years 40241 21187 1.17 (1.14 - 1.21) 13171 7699 1.30 (1.20 - 1.40)  

Income        

Q5 19589 4878 1.00 2559 653 1.00 0.0024 

Q4 18909 7373 1.15 (1.11 - 1.19) 3240 1168 1.07 (0.97 - 1.18)  

Q3 17951 9216 1.29 (1.24 - 1.34) 4197 1999 1.19 (1.08 - 1.30)  

Q2 17189 10196 1.44 (1.39 - 1.50) 4964 2842 1.31 (1.20 - 1.44)  

Q1 (lowest) 13468 7535 1.56 (1.49 - 1.63) 8676 5196 1.34 (1.22 - 1.48)  

18–54 y        

Marital status        

Married/ 
cohabiting 

6288 1318 1.00 1105 269 1.00 0.56 

Not married 2568 658 1.30 (1.16 - 1.46) 398 111 1.27 (0.98 - 1.64)  

Divorced 1997 558 1.17 (1.04 - 1.33) 475 133 1.08 (0.84 - 1.40)  

Widowed 75 18 1.08 (0.68 - 1.72) 61 20 1.12 (0.69 - 1.80)  

Education        

>12 years 2065 335 1.00 322 65 1.00 0.29 

10-12 years 5217 1181 1.20 (1.06 - 1.36) 1080 255 1.01 (0.77 - 1.33)  

<10 years 3646 1036 1.27 (1.12 - 1.44) 637 213 1.26 (0.95 - 1.67)  

Income        

Q5 3647 553 1.00 562 89 1.00 0.084 

Q4 2671 662 1.26 (1.12 - 1.41) 489 129 1.28 (0.98 - 1.69)  

Q3 1458 359 1.40 (1.22 - 1.60) 284 98 1.81 (1.35 - 2.42)  

Q2 1551 443 1.50 (1.30 - 1.74) 341 95 1.43 (1.03 - 2.00)  

Q1 (lowest) 1601 605 1.98 (1.71 - 2.29) 363 122 1.72 (1.24 - 2.39)  

55–64 y        

Marital status        



Married/ 
cohabiting 

17021 5281 1.00 2896 928 1.00 0.21 

Not married 3220 1011 1.13 (1.04 - 1.22) 444 136 1.42 (1.16 - 1.74)  

Divorced 4654 1661 1.14 (1.07 - 1.22) 1137 416 1.18 (1.02 - 1.38)  

Widowed 625 270 1.16 (1.02 - 1.32) 489 212 1.14 (0.97 - 1.35)  

Education        

>12 years 4689 1106 1.00 711 153 1.00 0.036 

10-12 years 10249 3035 1.10 (1.03 - 1.18) 2041 600 1.20 (1.01 - 1.44)  

<10 years 10582 4082 1.17 (1.09 - 1.25) 2214 939 1.48 (1.24 - 1.77)  

Income        

Q5 8258 1646 1.00 985 194 1.00 0.51 

Q4 6542 2178 1.21 (1.13 - 1.29) 1061 309 1.09 (0.91 - 1.31)  

Q3 3999 1537 1.37 (1.28 - 1.48) 942 347 1.18 (0.99 - 1.42)  

Q2 3455 1441 1.61 (1.48 - 1.75) 886 365 1.44 (1.19 - 1.74)  

Q1 (lowest) 3266 1421 1.87 (1.71 - 2.04) 1092 477 1.47 (1.20 - 1.81)  

65–74 y        

Marital status        

Married/ 
cohabiting 

25069 13079 1.00 5401 2838 1.00 0.57 

Not married 2681 1361 1.10 (1.03 - 1.17) 462 230 1.16 (1.00 - 1.35)  

Divorced 4304 1992 1.10 (1.04 - 1.16) 1637 824 1.19 (1.07 - 1.33)  

Widowed 2324 1422 1.06 (0.99 - 1.12) 2535 1555 1.08 (0.99 - 1.18)  

Education        

>12 years 5227 2086 1.00 913 343 1.00 0.83 

10-12 years 11955 5731 1.13 (1.08 - 1.19) 3120 1470 1.17 (1.04 - 1.32)  

<10 years 17196 10037 1.23 (1.17 - 1.29) 6002 3634 1.32 (1.18 - 1.48)  

Income        

Q5 6119 1889 1.00 736 248 1.00 0.11 

Q4 7185 3219 1.12 (1.06 - 1.19) 1198 475 0.97 (0.83 - 1.13)  

Q3 8257 4698 1.23 (1.16 - 1.29) 2034 1044 1.11 (0.96 - 1.27)  

Q2 7308 4700 1.36 (1.28 - 1.43) 2309 1425 1.16 (1.01 - 1.33)  

Q1 (lowest) 5509 3338 1.47 (1.37 - 1.58) 3758 2255 1.18 (1.02 - 1.38)  

>75 y        

Marital status        

Married/ 
cohabiting 

11655 7560 1.00 2513 1551 1.00 0.56 

Not married 892 579 1.04 (0.94 - 1.14) 270 190 1.07 (0.91 - 1.27)  

Divorced 1307 735 1.04 (0.96 - 1.14) 734 412 0.99 (0.86 - 1.13)  

Widowed 2426 1695 1.03 (0.97 - 1.10) 3079 2033 0.95 (0.86 - 1.05)  

Education        

>12 years 2155 1184 1.00 515 256 1.00 0.66 

10-12 years 5308 3353 1.07 (1.00 - 1.14) 1763 1017 1.11 (0.97 - 1.28)  

<10 years 8817 6032 1.15 (1.08 - 1.23) 4318 2913 1.20 (1.05 - 1.37)  

Income        



 

 

 

 

 

*Hazard ratio (HR) adjusted for age, sex, year of surgery and social factors other than the variable under study. 

 

Q5 1565 780 1.00 276 122 1.00 0.22 

Q4 2511 1314 1.02 (0.93 - 1.11) 492 255 1.23 (0.99 - 1.53)  

Q3 4237 2622 1.07 (0.99 - 1.16) 937 510 1.25 (1.02 - 1.52)  

Q2 4875 3612 1.14 (1.06 - 1.24) 1428 957 1.45 (1.20 - 1.75)  

Q1 (lowest) 3092 2241 1.21 (1.10 - 1.34) 3463 2342 1.54 (1.26 - 1.88)  


