Changes in marital quality over 6 years and its
association with cardiovascular disease risk factors
in men: findings from the ALSPAC prospective
cohort study
Ian Bennett-Britton,1 Alison Teyhan,1 John Macleod,1 Naveed Sattar,2
George Davey Smith,1,3 Yoav Ben-Shlomo1
Abstract
Background Marital relationship quality has been
suggested to have independent effects on cardiovascular
health outcomes. This study investigates the association
between changes in marital relationship quality and
1
School of Social and
cardiovascular disease (CVD) risk factors in men.
Community Medicine, University
Methods We used data from The Avon Longitudinal
of Bristol, Bristol, UK
2
Study of Parents and Children, a prospective birth cohort
Institute of Cardiovascular and
study (Bristol, UK). Our baseline sample was restricted
Medical Sciences, University of
Glasgow, Glasgow, UK
to married study fathers with baseline relationship and
3
MRC Integrative Epidemiology
covariate data (n=2496). We restricted final analysis
Unit, University of Bristol, Bristol,
(n=620) to those with complete outcome, exposure and
UK
covariate data, who were married and confirmed the
study child’s father at 6.4 years and 18.8 years after
Correspondence to
Dr Ian Bennett-Britton, School of baseline. Relationship quality was measured at baseline
Social and Community Medicine, and 6.4 years and operationalised as consistently good,
University of Bristol,Bristol, BS8
improving, deteriorating or consistently poor relationship.
2PS, UK; ian.bennett-b ritton@
We measured CVD risk factors of blood pressure, resting
nhs.n et
heart rate, body mass index, lipid profile and fasting
Received 9 March 2017
glucose at 18.8 years after baseline.
Revised 30 August 2017
Results Improving relationships were associated with
Accepted 31 August 2017
lower levels of low-density lipoprotein (−0.25 mmol/L,
95% CI −0.46 to −0.03) and relative reduction of
body mass index (−1.07 kg/m2, 95% CI −1.73 to
−0.42) compared with consistently good relationships,
adjusting for confounders. Weaker associations were
found between improving relationships and total
cholesterol (−0.24 mmol/L, 95% CI −0.48 to 0.00) and
diastolic blood pressure (−2.24 mm Hg, 95% CI −4.59
to +0.11). Deteriorating relationships were associated
with worsening diastolic blood pressure (+2.74 mm Hg,
95% CI 0.50 to 4.98).
Conclusions Improvement and deterioration of
longitudinal relationship quality appears associated with
respectively positive and negative associations with a
range of CVD risk factors.
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Recognition of an association between marital status
and health outcomes in observational data is longstanding.1–5 The extent to which this observed relationship is due to bias by selection into marriage or
protective effects of partnership remains debated.6 7
Many mechanisms have been proposed to explain
how marital quality might confer health benefits,8
but ‘supporting’9 10 positive behaviours or ‘buffering’9 stress are common themes. It follows that

longitudinal relationship quality is a more incisive
proxy for how ‘supportive’ or ‘stress-buffering’ a
relationship is over time, than representations of
marital quality at a single point.
Studies of the effects of relationship quality within
marriages control for marriage selection, allowing
investigation of the protective effects of partnership
in isolation.8 The majority of studies addressing the
effects of marital quality on health have focused on
cardiovascular disease (CVD). This is due primarily
to the burden of CVD11 and our understanding of
the role of modifiable risk factors.12
Most studies of marital quality and CVD risk
measure quality at a single point8 and are unable
to examine the importance of temporal changes
in relationship quality. Only two studies have
investigated the effect of longitudinal changes in
relationship quality on outcomes related to CVD
risk.13 14 One studied women (n=413) finding
those in higher quality marriages was found to have
lower risk of developing the metabolic syndrome.14
Another studied effects of relationship quality on
dichotomous measures of CVD risk were such as
hypertension, heart rate >80 bpm or C-reactive
protein >3.0 mg/L in women (n=459) and men
(n=739).13 This study suggested some effects on
women but not men and few associations persisted
after adjustment for confounders.
The present study uses 19 years of data from the
Avon Longitudinal Study of Parents and Children
(ALSPAC) to assess the association between longitudinal marital relationship quality and a range of
CVD risk factors in married men. Men were the
focus of this study as they have greater CVD risk
than women in middle age,15 and display detectable
risk factor differences earlier. We predicted that if
marital quality was important for CVD risk, we
would observe better CVD risk profiles in those
with consistently better relationships, and changes
in relationship quality over time (either getting
worse or better) would be associated with similar
changes in risk factor profiles after a sufficient
latency period.

Methodology
Study population

Subjects were married men from the ALSPAC
cohort. Details of ALSPAC have been published
previously,16 and a searchable data dictionary is
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September 2011 and February 2013. Fasting blood samples
(minimum 8 hours) were analysed for total cholesterol, high-density lipoprotein (HDL) cholesterol, low-density lipoprotein
(LDL) cholesterol, triglycerides and fasting glucose, all measured
in mmol/L. Resting heart rate, recorded in beats/min, and mean
seated systolic blood pressure (BP) and diastolic BP, recorded in
mm Hg, were measured by two readings from a single arm using
an Omron M6 BP/Pulse monitor. Body mass index (BMI) was
calculated at T3 (weight (kg)/height (m)2); weight was measured
with Tanita scales (TBF401-A) and recorded to the nearest
0.1 kg, and height was measured to the nearest 1 mm using a
Harpenden stadiometer.

Confounders and intermediaries

Figure 1 Longitudinal patterns of marital quality and outcome
measurements.

available online (www.bristol.ac.uk/alspac/). The study enrolled
14 541 pregnant women from in and around Bristol (UK) with
estimated delivery dates between 1 April 1991 and 31 December
1992. There were 14 062 live births, and the children, the
mothers and the mothers’ partners (referred to as ‘male partners’) have been studied to the present day. The male partners’
data are the focus of this paper. The baseline (T1) sample is
restricted to men who were married, reported being the father
of the ALSPAC child, and had T1 relationship and covariate
data. Male partners were excluded from the final analysis if
they were lost to follow-up, lacked complete outcome, exposure or covariate data, or were not married and confirmed as the
study child’s biological father at 6.4 years (T2) and 18.8 years
(T3) after T1. Ethical approval was obtained from ALSPAC
Ethics and Law Committee, Local Research Ethics Committees
and National Health Service National Research Ethics Service
Committee (North West – Haydock). Full references for ALSPAC
study ethics approval are available online.17

Exposure

Longitudinal relationship quality was measured using the 12-item
‘care’ subscale of the ‘measure of intimate bonds’ scale18 at T1
when the men had a mean age of 34 years and 6.4 years later at
T2. We chose not to use the ‘control’ subscale of this instrument,
as conceptually it was unclear whether relationships with high or
low control were better or worse. The care subscale uses a Likert
scale from 0 to 3 to rate agreement with 12 statements regarding
relationship quality, a higher score indicates a better relationship.
Due to marked skewness, we grouped data into tertiles and categorised a good relationship as being in tertiles 2 or 3, and a poor
relationship as tertile 1. As we had repeat data at two time points
(T1, T2), we derived the following four patterns (figure 1): (a)
consistently good (good at T1 and T2), (b) improving relationships (poor at T1 and good at T2), (c) deteriorating relationships
(good at T1 and poor at T2), (d) consistently poor relationships
(poor at T1 and T2).

Main outcome measures

We hypothesised that there would be a latency period between
changes in marital quality and CVD risk factors so these were
measured in the subsequent follow-up period (T3), 18.8 years
after T1 and during a 2-hour ALSPAC clinic session between

Potential confounders were age measured at T1, height measured
objectively at T3 (short stature is associated with increased CVD
risk)19 and adult socioeconomic position (SEP). Three measures
of self-reported SEP were included: housing tenure 3 years after
T1, highest educational qualification 3 years prior to T1 and
financial difficulties with common expenditures (range 0–40
with higher score indicating worse outcome) at T1 (categorised in quartiles). We did not adjust for baseline smoking and
alcohol in our main models for the following reasons. Alcohol
consumption could be both a confounder and intermediary
as heavy drinking may lead to worse marital quality but similarly worse marital quality may lead to heavier drinking; hence
adjustment may underestimate the association. While smoking is
associated with other CVD risk factors, it was not clear how it
would be itself determined by marital quality other than via its
association with socioeconomic status, which has been adjusted
for. A sensitivity analysis adjusting for smoking and alcohol was
undertaken to evidence our approach. Smoking was quantified
using self-report of number of cigarettes smoked a day at T1
(none, 1–9, 10–19, 20+). Alcohol consumption was measured
by self-reported approximate unit consumption at T1.
We hypothesised that a poor relationship may lead to a
less healthy diet and/or less physical activity with subsequent
increased obesity, so BMI (measured at T3) was identified as the
main potential mediator. To examine how BMI at T3 may have
changed from T1, we used self-reported height and weight prior
to T1 as a proxy for T1 BMI.

Statistical methods

Baseline characteristics of the selected and excluded sample were
analysed using Χ2 tests for discrete, and t-tests for continuous
variables. Associations between both T1 relationship quality and
longitudinal relationship quality patterns with CVD risk factor
outcomes were analysed using regression models adjusting for:
(1) age, (2) age and confounders, and (3) age, confounders and
intermediaries. For the BMI outcome, we examined associations with CVD risk factors both without and with adjustment
for BMI prior to T1, the latter allowing assessment of relative
change in BMI over the study period.

Sensitivity analyses

We used multiple imputation using chained equations in
post-hoc sensitivity analysis of the association between T1 relationship quality and CVS risk factor outcomes, whereby missing
T1 exposure and covariate data were imputed for the sub-group
of participants with complete outcome data at T3 (50 datasets
imputed). As some of the men in the study reported that they
had treated hypertension we repeated the BP analysis but added
10 and 5 mm Hg to the observed systolic and diastolic pressures
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Figure 2 Participant eligibility, exclusions and complete case sample.

respectively to approximate underlying BP without treatment20 21
for the regression analyses of longitudinal relationship quality
and CVD risk factor outcomes. We also repeated our main analyses adjusting for marital quality at T3 to account for changes
in relationship quality from T2 to T3, however, the temporal
sequence between the risk factor and current marital quality is
less clear as these were measured at the same time. Finally, we
repeated our main analysis adjusting for smoking and alcohol
consumption at T1.

Results

From our original sample of 2496, we had a complete case sample
of 620 (25%) (figure 2). A large proportion of the ‘excluded’
sample was comprised those with incomplete T2 exposure data
(25%), and those for whom a lack of contact details prevented
invitation to the T3 clinic (24%). Prior to T3, communication
with these men was via the index child’s mother. Men in the
excluded sample were slightly younger, had greater adiposity,
were of lower educational level, had more financial difficulties
and worse marital quality (table 1). Relationship quality at T1
(being in a poor rather than good relationship) was a predictor
of divorce or separation at T3 (11.9% vs 4.75%, p=0.002).
There was no association (p=0.767) between levels of ‘control’
in a relationship at T1 and relationship status (divorce/separation and so on) at T3, evidencing the methodological decision
to use the ‘care’ subscale of the ‘measure of intimate bonds’18 to
represent relationship quality.
We found few differences in the age-adjusted CVD risk factor
outcomes at T3 when comparing good and poor relationship
at T1 (table 2) except for LDL cholesterol, which was paradoxically lower for those in poor relationships, and the change
in BMI from T1 where those in poor relationships were less
likely to put on weight (table 2 Model 1). Conditioning for
confounders made little difference to these estimates (table 2
Model 2). Post-hoc sensitivity analysis through multiple imputation using chained equations (n=620 in original complete case
versus n=876 in imputed sample) led to a slight attenuation of
1096

the observed relationship between T1 relationship quality and
change in BMI measured at T3 (p=0.008 to 0.02) and T3 LDL
(p=0.05 to 0.08), other associations were unchanged.
We found that men with persistent poor-quality relationships had very small adverse differences in their CVD risk
factors compared with those with persistently good relationships but these were all consistent with chance sampling variability (table 3). Clearer patterns emerged for those with either
improving or deteriorating marital quality. Both systolic and
diastolic BPs went down or up in line with improving or deteriorating marital quality compared with those with persistent
good relationships, though only the increase in diastolic BP
(2.74 mm Hg, 95% CI 0.50 to 4.98) was unlikely to be due
to chance. Those with improving relationships also showed
lower total cholesterol mainly through effects on LDL cholesterol (−0.25 mmol/L, 95% CI −0.46 to −0.03). Change in
both these risk factors for the improving quality group may
have been driven by weight loss (change in BMI −1.07 kg/m2,
95% CI −1.73 to −0.42 kg/m2). Weaker effects on increasing
BMI were seen for the deteriorating marital quality group
(change in BMI 0.53 kg/m2, 95% CI −0.09 to 1.15 kg/m2
p=0.09). When we repeated our analysis conditioning on
T3 BMI as a potential intermediary (online supplementary
etable 1), we found minimal differences in the association with
diastolic BP (p=0.04, rather than 0.02) and LDL cholesterol
(p=0.02, rather than 0.03).
Sensitivity analyses accounting for the effects of medically
treated BP (online supplementary etable 2) increased the mean
effect size in the deteriorating relationship group on diastolic BP
(2.95 mm Hg, 95% CI 0.53 to 5.36 mm Hg) though it slightly
weakened the effect for the improving quality group. Further
adjustment for marital quality at T3 (online supplementary etable
3) made little difference to the association between relationship
quality and diastolic BP or change in BMI. However, accounting
for T3 relationship quality did attenuate the association between
improving relationship quality and LDL (p=0.09, rather than
p=0.03). Further sensitivity analysis adjusting for smoking and
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Table 1 Baseline covariate comparison of included and excluded
sample at T1

Baseline data from T1

Included
sample
(n=620)

Excluded
sample
(n=1876)

p Value

Mean age (SD) (years)

35.9 (5.07)

34.7 (5.37)

<0.001 *

Mean height † (SD) (cm)

177 (6.19)

177 (6.79)

0.76 *

Mean BMI † (SD) (kg/m2)

24.6 (2.84)

25.2 (3.31)

<0.001*

 Own property and no mortgage

4.68

3.78

 Being bought/mortgaged

90.2

88.2

 Private Rented

2.74

2.51

 Council/Housing Assoc. rented

1.29

3.57

 Other

1.13

1.92

 Least difficulty

51.0

44.8

 Slight difficulty

15.5

14.3

 Moderate difficulty

20.0

22.4

 Most difficulty

13.6

18.5

 
≥Degree

41.6

28.7

 A Level

29.4

30.0

 O Level

18.7

22.6

 Vocational

3.55

6.93

 CSE

6.77

11.8

 None

87.7

78.5

 1–9

5.16

9.28

 10–19

4.84

7.30

 20+

2.26

4.90

 Less than once a week

26.3

28.6

 At least once a week

45.0

43.8

 1–2 glasses near every day

24.2

20.5

 ≥3 glasses nearly every day

4.52

7.14

 Least caring

29.8

33.6

 Moderately caring

32.1

34.6

 Most caring

38.1

31.8

Housing tenure‡ (%)
0.03§

Financial difficulties (%)
0.007 §

Highest educational qualification † (%)
<0.001 §

Number of cigarettes a day (%)
<0.001 §

Alcohol consumption (%)
0.030 §

Relationship quality score (%)
0.015 §

* t-test.
†Data from 3 years prior to T1 as approximation to T1.
‡Data from 3 years after to T1 as approximation to T1.
§ Χ2 test.

alcohol consumption made little difference to the results from
the main confounder model (online supplementary etable 4).

Discussion

Married men have been shown to have reduced CVD mortality
and morbidity, though the reasons for this remain unclear. This
is the first study to assess the association between repeated
measures of marital relationship quality and a broad range of
CVD risk factors over two decades. Overall, among married
men there were only very modest benefits in terms of CVD
risk factors, if at all, when comparing men in persistently good
or bad relationships. However, changes in marital quality had

positive or negative effects on lipids and BP, as we had predicted
a priori, and a modest degree of this may have been mediated
through changes in adiposity (online supplementary etable 1).
These findings were little changed after adjustment for measures
of socioeconomic status. Traditionally, beneficial effects of
marital status were thought to be mediated by either health
selection, confounding by socioeconomic status, or psychosocial
mechanisms. The latter argument has been used to support the
observation that men appear to gain more benefit than women,
as women have larger social networks and are less dependent on
their partner than men.22 An alternative explanation relates to
shared environment. Data from the English Longitudinal Study
of Ageing (ELSA) found that men and women are more likely
to make a positive health behaviour change if their partner also
changes their behaviour.10 It seems reasonable to assume that
this effect might be modified by the quality of the relationship.
This is consistent with our findings for changes in BMI which
are known to have greater effects on altering BP than lipids as
shown by the Look AHEAD randomised controlled trial.23 The
similarity of CVD risk factors for men in persistently good and
bad marriages suggests a number of possibilities; that quality of
marital relationship is unimportant; that there could be some
habituation after a period of time—so the emotional effects of
marital quality are no longer salient or reporting bias. Interestingly, the UK million women study failed to find any association
between happiness and ischaemic heart disease mortality after
appropriate adjustment, suggesting that a simplistic psychosocial
explanation may be inadequate.24 Alternatively, reporting marital
status at one time point, rather than many as in the present study,
may be a better measure of a personality trait (‘glass half empty
or half full’) rather than marital quality per se, which is better
captured by relative changes over time. If personality trait is
itself unrelated to CVD risk factors, then this would mask true
differences by marital quality.
There are only two comparative studies. Troxel et al14 measured
relationship quality at baseline and after 3 years in 321 women
from the Pittsburgh Healthy Women Study. They reported presence or absence of ‘metabolic syndrome’, at approximately 11.5
years, finding women in dissatisfying marriages to be at higher
risk. They measured three relationship trajectories, representing
(a) consistent satisfaction, (b) consistent dissatisfaction, and (c)
change in marital satisfaction in either direction (rather than the
direction of change), and hence it is not possible to compare
their findings with those of the present study. A more recent
paper by Liu and Waite13 also investigated the effect of longitudinal relationship quality on binary measures of CVD risk using
outcomes of the presence or the absence of hypertension (both
measured or self reported), ‘rapid heart rate’ defined as a heart
rate >80 bpm and C-reactive protein >3 mg/L over 5 years of
follow-up in a cohort of 739 married men and 459 women. For
women, they found that worsening relationships were associated
with more adverse CVD risk factors though the effects were
more marked at older ages. For men their results were weak and
inconsistent from which they argued that men may be less likely
to internalise a poor relationship than women.
The breadth of data available through the ALSPAC study
enabled us to examine marital quality data at three time
points over 19 years and test associations with CVD risk
factors, while adjusting for several measures of socioeconomic status. However, there has been participant attrition
over the course of the study with likely loss to follow-up
bias and a consequent reduction of power. As expected, men
who were excluded from the analysis were more likely to be
poorer, drink more alcohol and have worse marital quality
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Table 2

T1 relationship quality and T3 CVD risk factor outcomes
Mean (95% CI)

Mean difference compared with good relationship (95% CI)

CVD risk factor outcome

Good relationship (n=435)

Poor relationship (n=185)

Cardiovascular

Age adjusted

Age adjusted

 Systolic BP (mm Hg)

132.81 (131.53 to 134.09)

−0.23 (−2.50 to 2.04)

−0.46 (−2.74 to 1.82)

 Diastolic BP (mm Hg)

77.81 (76.95 to 78.67)

−0.48 (−2.01 to 1.05)

−0.70 (−2.24 to 0.83)

 Resting heart rate (bpm)

65.22 (64.23 to 66.20)

−0.85 (−2.59 to 0.89)

−0.91 (−2.66 to 0.84)

27.46 (27.11 to 27.81)

−0.22 (−0.84 to 0.40)

−0.33 (−0.94 to 0.29)

4.81 (3.10 to 6.51)

−0.51 (−0.93 to −0.08)*

−0.57
−0.12 (−0.27 to 0.04)

Age plus confounder

Anthropometric
 BMI (kg/m2)
2

 ∆BMI (kg/m )
Lipids
 Total cholesterol (mmol/L)

5.18 (5.10 to 5.27)

−0.11 (−0.27 to 0.05)

 HDL (mmol/L)

1.29 (1.27 to 1.32)

0.00 (−0.04 to 0.04)

0.01 (−0.04 to 0.05)

 LDL (mmol/L)

3.25 (3.17 to 3.33)

−0.14 (−0.28 to −0.00)*

−0.14 (−0.28 to −0.00)*

 Triglycerides (mmol/L)

1.40 (1.35 to 1.46)

−0.03 (−0.13 to 0.08)

−0.04 (−0.14 to 0.07)

 Glucose (mmol/L)

5.65 (5.54 to 5.76)

0.11 (−0.08 to 0.31)

0.09 (−0.11 to 0.28)

Regression Model 1: outcome adjusted for age.
Regression Model 2: outcome adjusted for age +confounders (housing tenure +financial difficulties+highest educational qualification +height).
*p = 0.01–0.05 **p=0.001–0.01 ***p<0.001.
BMI, body mass index; BP, blood pressure; CVD, cardiovascular disease; HDL, high-density lipoprotein; LDL, low-density lipoprotein.

at T1. Wives in poor relationships may have been less likely
to ask their partners to attend the follow-up clinic and hence
would be missing. Those whose marriage dissolved prior to or
during the study were excluded. These biases would systematically attenuate any true relationship so that our observed
findings may underestimate the true effect. However, our

Table 3

imputation analyses resulted in a modest attenuation of
effects suggesting that men with missing covariates who had
outcomes at T3 had weaker associations with marital quality.
As our study looked at men, these findings may not be generalizable to women. Our exposure measure of marital quality
is one of many available8 and may not capture all aspects of

Relationship trajectory and T3 CVD risk factor outcomes
Mean (95% CI)

CVD risk factor outcome

Mean difference compared with good relationship (95% CI)

Good relationship
(n=362)
Improving relationship (n=65)

Deteriorating relationship (n=73)

Poor relationship (n=120)

Cardiovascular

Age adjusted

Age adjusted

Age+confounders Age adjusted

Age+confounders Age adjusted

Age+confounders

Systolic BP (mm Hg)

132.63 (131.24 to
134.02)

−2.72 (−6.20 to
0.75)

−2.75 (−6.26 to
0.75)

1.06 (−2.25 to
4.37)

1.42 (−1.92 to
4.76)

1.39 (−1.32 to
4.11)

1.14 (−1.59 to
3.88)

Diastolic BP (mm Hg)

77.37 (76.44 to
78.30)

−2.05 (−4.38 to
0.28)

−2.24 (−4.59 to
0.11)

2.64 (0.42 to
4.86)*

2.74 (0.50 to
4.98)*

1.05 (−0.77 to
2.87)

0.83 (−1.00 to
2.66)

Resting heart rate (bpm)

64.93 (63.86 to
65.99)

−2.49 (−5.15 to
0.18)

−2.39 (−5.07 to
0.30)

1.74 (−0.80 to
4.27)

1.62 (−0.94 to
4.18)

0.48 (−1.60 to
2.56)

0.30 (−1.80 to
2.40)

BMI (kg/m2)

27.36 (26.98 to
27.74)

−0.45 (−1.40 to
0.50)

−0.57 (−1.51 to
0.37)

0.62 (−0.29 to
1.52)

0.75 (−0.16 to
1.65)

0.06 (−0.68 to
0.81)

−0.01 (−0.74 to
0.73)

∆BMI (kg/m2)

4.67 (2.98 to 6.37)

−1.02 (−1.67 to
−0.37)**

−1.07 (−1.73 to
−0.42)**

0.46 (−0.16 to
1.08)

0.53 (−0.09 to
1.15)

−0.11 (−0.62 to −0.16 (−0.67 to
0.40)
0.34)

Total cholesterol (mmol/L)

5.18 (5.08 to 5.27)

−0.24 (−0.48 to
−0.00)*

−0.24 (−0.48 to
0.01)

0.05 (−0.18 to
0.28)

0.05 (−0.18 to
0.29)

−0.02 (−0.21 to −0.04 (−0.23 to
0.16)
0.15)

HDL (mmol/L)

1.29 (1.26 to 1.32)

0.01 (−0.05 to
0.08)

0.03 (−0.04 to 0.09) 0.00 (−0.06 to
0.07)

0.00 (−0.06 to
0.07)

−0.01 (−0.06 to −0.00 (−0.06 to
0.05)
0.05)

LDL (mmol/L)

3.26 (3.17 to 3.34)

−0.26 (−0.47 to
−0.04)*

−0.25
(−0.46 to −0.03)*

−0.04
(−0.25 to 0.16)

−0.04
(−0.24 to 0.17)

−0.09
(−0.25 to 0.08)

−0.09
(−0.26 to 0.07)

Triglycerides (mmol/L)

1.39 (1.33 to 1.45)

−0.11 (−0.27 to
0.05)

−0.12 (−0.29 to
0.04)

0.09 (−0.06 to
0.24)

0.10 (−0.06 to
0.25)

0.04 (−0.08 to
0.17)

0.03 (−0.09 to
0.16)

Glucose (mmol/L)

5.61 (5.49 to 5.73)

0.21 (−0.09 to
0.51)

0.19 (−0.11 to 0.49) 0.23 (−0.05 to
0.51)

0.23 (−0.05 to
0.52)

0.12 (−0.12 to
0.35)

0.09 (−0.14 to
0.33)

Anthropometric

Lipids

Regression model 1: outcome adjusted for age.
Regression model 2: outcome adjusted for age +confounders (housing tenure +financial difficulties+highest educational qualification +height).
*p = 0.01–0.05 **p=0.001– 0.01 ***p<0.001.
BMI, body mass index; BP, blood pressure; CVD, cardiovascular disease; HDL, high-density lipoprotein; LDL, low-density lipoprotein.
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What is already known on this subject
►► Associations between marital status and cardiovascular

disease (CVD) morbidity have long been observed in cohort
studies, however it is debated whether this is causal or due
to selection bias.
►► Analysing effects of changes in relationship quality within
marriages controls for selection, providing stronger evidence
to assess for an association.
►► Only two small studies have investigated the association
between changes in marital relationship quality and
CVD-related risk factor outcomes, with unclear findings due
to difficulty measuring longitudinal changes in relationship
quality and binary representations of CVD risk outcome
measures.

What this study adds
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►► Improvement and deterioration of longitudinal relationship

quality appears to be associated with respectively positive
and negative associations with a broad range of objectively
measured cardiovascular disease risk factors.
►► Further research needs to determine if effective marriage
counselling, or when appropriate, abandoning a deteriorating
relationship, has longer term physical health benefits over
and above psychological well-being.
relationships, though did have predictive validity in terms of
future divorce risk. We tested multiple CVD risk factors so
it is possible that some of the associations are type I errors.
We used a question on marital status as a marker of a
long-term partnership, though it is unclear whether the
same effects would have been seen with cohabitation or
whether marriage has additional effects. This is important
as marriage and cohabitation trends in developed countries
have changed substantially in the last 50 years, with cohabiting in the UK doubling between 1996 and 2012.25
Changes in the quality of a marital relationship appear to
predict CVD risk, though consistently good or poor relationship groups were not very different. At this stage, it is
unclear whether these patterns will be reflected in actual
rates of disease onset as the cohort is still relatively young.
Assuming a causal association, then marriage counselling
for couples with deteriorating relationships may have added
benefits in terms of physical health over and above psychological well-being, though in some cases ending the relationship may be the best outcome.
Acknowledgements The authors are extremely grateful to all the families who
took part in this study, the midwives for their help in recruiting them, and the whole
ALSPAC team, which includes interviewers, computer and laboratory technicians,
clerical workers, research scientists, volunteers, managers, receptionists and nurses.
Contributors IBB: co-conceived research question, cleaned data, co-wrote and
performed statistical analysis, interpreted data, drafted and revised paper. He is
guarantor. AT: co-wrote statistical analysis plan, interpreted data drafted and revised
paper. JM: drafted, revised the paper and is a co-director of the ALSPAC project. NS:
drafted and revised paper and was responsible for blood biomarker measurements.
GDS: drafted, revised paper and secured funding to maintain ALSPAC data collection
and the resource. YB-S: organised the data collection for the FoF clinic, co-conceived
research question, co-wrote statistical analysis plan, supported the data analysis,
drafted and revised paper.
Funding The UK Medical Research Council and the Wellcome Trust (Grant ref:
102215/2/13/2) and the University of Bristol provide core support for ALSPAC.

References

1 March L. Some Researches Concerning the Factors of Mortality. Journal of the Royal
Statistical Society 1912;75:505–38.
2 Manzoli L, Villari P, M Pirone G, et al. Marital status and mortality in the elderly: a
systematic review and meta-analysis. Soc Sci Med 2007;64:77–94.
3 Shor E, Roelfs DJ, Bugyi P, et al. Meta-analysis of marital dissolution and mortality:
reevaluating the intersection of gender and age. Soc Sci Med 2012;75:46–59.
4 Rendall MS, Weden MM, Favreault MM, et al. The protective effect of marriage for
survival: a review and update. Demography 2011;48:481–506.
5 Floud S, Balkwill A, Canoy D, et al. Marital status and ischemic heart disease incidence
and mortality in women: a large prospective study. BMC Med 2014;12:42.
6 Waldron I, Hughes ME, Brooks TL. Marriage protection and marriage selectionprospective evidence for reciprocal effects of marital status and health. Soc Sci Med
1996;43:113–23.
7 Ben-Shlomo Y, Smith GD, Shipley M, et al. Magnitude and causes of mortality
differences between married and unmarried men. J Epidemiol Community Health
1993;47:200–5.
8 Robles TF, Slatcher RB, Trombello JM, et al. Marital quality and health: a meta-analytic
review. Psychol Bull 2014;140:140–87.
9 Cohen S, Wills TA. Stress, social support, and the buffering hypothesis. Psychol Bull
1985;98:310–57.
10 Jackson SE, Steptoe A, Wardle J. The influence of partner’s behavior on health
behavior change: the English Longitudinal Study of Ageing. JAMA Intern Med
2015;175:385–92.
11 World Health Organisation. Global Atlas on Cardiovascular Disease Prevention and
Control: Policies, Strategies and Interventions. Geneva: World Health Organisation,
2011:164.
12 Mozaffarian D, Wilson PW, Kannel WB. Beyond established and novel risk factors:
lifestyle risk factors for cardiovascular disease. Circulation 2008;117:3031–8.
13 Liu H, Waite L. Bad marriage, broken heart? age and gender differences in the link
between marital quality and cardiovascular risks among older adults. J Health Soc
Behav 2014;55:403–23.
14 Troxel WM, Matthews KA, Gallo LC, et al. Marital quality and occurrence of the
metabolic syndrome in women. Arch Intern Med 2005;165:1022–7.
15 Jousilahti P, Vartiainen E, Tuomilehto J, et al. Sex, age, cardiovascular risk factors, and
coronary heart disease: a prospective follow-up study of 14 786 middle-aged men
and women in Finland. Circulation 1999;99:1165–72.
16 Boyd A, Golding J, Macleod J, et al. Cohort profile: the ’children of the 90s’-the index
offspring of the avon longitudinal study of parents and children. Int J Epidemiol
2013;42:111–27.
17 Avon Longitudinal Study of Parents and Children. Local research ethics committee
approval references bristol: avon longitudinal study of parents and children. 2015
http://www.bristol.ac.uk/media-l ibrary/sites/alspac/documents/R esearch Ethics
Committee approval references.pdf. (accessed 24 Jul 2017).
18 Wilhelm K, Parker G. The development of a measure of intimate bonds. Psychol Med
1988;18:225–34.
19 Nelson CP, Hamby SE, Saleheen D, et al. Genetically determined height and coronary
artery disease. N Engl J Med 2015;372:1608–18.
20 Tobin MD, Sheehan NA, Scurrah KJ, et al. Adjusting for treatment effects in studies
of quantitative traits: antihypertensive therapy and systolic blood pressure. Stat Med
2005;24:2911–35.

Bennett-Britton I, et al. J Epidemiol Community Health 2017;71:1094–1100. doi:10.1136/jech-2017-209178

1099

J Epidemiol Community Health: first published as 10.1136/jech-2017-209178 on 9 October 2017. Downloaded from http://jech.bmj.com/ on 20 April 2018 by guest. Protected by copyright.

Research report

21 Cui JS, Hopper JL, Harrap SB. Antihypertensive treatments obscure
familial contributions to blood pressure variation. Hypertension
2003;41:207–10.
22 Phillipson C. Social relationships in later life: a review of the research literature. Int J
Geriatr Psychiatry 1997;12:505–12.
23 Wing RR. Look AHEAD Research Group. Long-term effects of a lifestyle
intervention on weight and cardiovascular risk factors in individuals with type 2

1100

diabetes mellitus: four-year results of the Look AHEAD trial. Arch Intern Med
2010;170:1566–75.
24 Liu B, Floud S, Pirie K, et al. Does happiness itself directly affect mortality? The
prospective UK Million Women Study. Lancet 2016;387:874–81.
25 Office for National Statistics. Families and households: office for national statistics.
2012 http://www.ons.gov.uk/ons/rel/f amily-demography/families-and-h ouseholds/
2012/index.html.

Bennett-Britton I, et al. J Epidemiol Community Health 2017;71:1094–1100. doi:10.1136/jech-2017-209178

J Epidemiol Community Health: first published as 10.1136/jech-2017-209178 on 9 October 2017. Downloaded from http://jech.bmj.com/ on 20 April 2018 by guest. Protected by copyright.

Research report

