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Abstract
Objective To determine whether people whose
marital partners have depression, diabetes,
hypertension, ischaemic heart disease, stroke,
hyperlipidaemia, peptic ulcer disease, or asthma or
chronic obstructive pulmonary disease are at
increased risk of the same disease.
Design Cross sectional study.
Setting 10 practices from the Trent Focus
Collaborative Research Practice Network.
Participants 8386 married couples (16 772
individuals) from a population of 29 014 participants
aged 30-74 years.
Outcomes Risk of disease in participants whose
marital partner had that disease compared with those
whose partner did not.
Results After both partners’ age, smoking, and obesity
and which general practice they attend were adjusted
for, participants whose marital partner had asthma,
depression, hypertension, hyperlipidaemia, and peptic
ulcer disease were at increased risk of having the same
disease. The adjusted odds ratios were 1.69 (95%
confidence interval 1.43 to 2.98) for asthma, 2.08
(1.71 to 2.54) for depression, 1.32 (1.04 to 1.67) for
hypertension, 1.44 (1.19 to 1.75) for hyperlipidaemia,
and 2.01 (1.48 to 2.73) for peptic ulcer disease.
Conclusion Partners of people with specific diseases
are at increased risk of the disease themselves—at least
70% increased risk for asthma, depression, and peptic
ulcer disease. This implicates shared environmental
causes in some diseases in addition to any genetic or
distant exposure or shared behaviours with respect to
seeking health care.

Introduction
Studies in twins have clarified the contributions of
genetic and environmental factors to the development
of diseases by identifying genetic factors.1 2 The study
of cohabiting couples can identify environmental
factors because such couples usually are not genetically
related. Shared environmental factors may put cohab-
iting partners at risk of the same diseases, and this
could have implications for screening and other inter-
ventions. Interventions targeted at couples may be
more effective than those targeted at individuals.3

In 1998, we published a study from a single practice
that showed a statistically significant association

between having a spouse with hypertension and
increased risk of hypertension.4 This effect was
independent of age, obesity, smoking status, and the
extent to which the patients had been screened for
hypertension. Apart from one large, population based
study that showed statistically significant husband-wife
associations for cancers of the tongue and stomach
and for non-Hodgkin’s lymphoma,5 we found no
adequate evidence for spouse concordance for many
other common but important diseases, such as ischae-
mic heart disease, diabetes, peptic ulcer disease,
asthma, and stroke. Some small studies showed
concordance between married couples for psychologi-
cal wellbeing,6 dietary habits,7 and warfarin dosage.8

Results from studies of coronary risk factors have been
inconsistent—some but not all found concordance,
particularly when age, body weight, and smoking status
were adjusted for.9–14

We hypothesised that the association between
marital partners for hypertension found in our
previous study4 could be generalised to other relatively
common diseases managed in general practice. We
aimed to determine whether people whose marital
partners have a specific disease are at increased risk of
the same disease. We studied common and important
diseases in which plausible biological environmental
mechanisms could have a role (asthma or chronic
obstructive pulmonary disease, depression, diabetes,
hypertension, ischaemic heart disease, stroke, hyperli-
pidaemia, or peptic ulcer disease). For example, hyper-
lipidaemia may be related to diet and peptic ulcer
disease is associated with Helicobacter pylori.

Methods
We conducted a cross sectional study in 10 general
practices with data of proved quality from the Trent
Focus Collaborative Research Network. The study
population consisted of all registered patients aged
30-74 years inclusive. Ethical approval was obtained
from the four local research ethics committees.

Identification of participants with specific diseases
We used the computerised records to identify partici-
pants with and without each of the eight diseases.
Records with a Read code or current related treatment,
or both, identified participants with the disease, and
records with no Read code and no relevant treatment
identified participants without evidence of that disease.
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Participants with diabetes mellitus, for example, were
those whose records had a Read code for diabetes or a
current prescription for an oral hypoglycaemic agent or
insulin. When no specific drug was related to a disease
(for example, for stroke and hypertension), we identified
diseases by the Read code alone.

Data extraction
We used MIQUEST software to extract standardised
electronic data from the clinical computer system in
each general practice.15 We extracted the first recorded
date of onset of each of the eight diseases for all
patients in the study population. For related drugs, we
extracted dates and number of prescriptions (box). We
defined the current use of a drug as more than one
prescription within the previous 12 months.

Identification and definition of married couples
We defined a married couple as “two individuals aged
30-74 years living at the same address; of different sex;
and with the same surname, titles of Mr and Mrs, and a
difference in age of less than 15 years.” This definition
identified married couples living together, but it
excluded cohabiting or same sex couples. It also
excluded households with more than two adults aged
30-74 years, because in such cases it would have been
difficult to be confident about the non-genetic nature of
the relationship and the probability of shared exposure.

To validate our definition, we used one author’s
general practice as a pilot site. We compared our com-
puter generated classification against that derived from
information from staff and the patients’ notes and
found no discrepancies.

A researcher visited each main study practice to
identify married couples by using the definition above.
Each eligible person (those aged 30-74) was allocated
to a household with a unique identifying code for each
postal address, and each surname was given a unique
code. Only anonymised data were taken away from the
practices’ premises.

Statistical analysis
We analysed only the data about participants who met
our definition of married couples. We used an

unconditional logistic regression analysis to calculate
odds ratios and 95% confidence intervals for the risk of
disease in participants whose marital partner had a
particular disease compared with those whose marital
partner did not. We used female disease status as the
outcome variable and male disease status as the expo-
sure variable: however, virtually identical results were
obtained when these were reversed. We adjusted for
the possible confounding effects of age of both
partners and, in further analyses, for the possible con-
founding effects of most recently recorded category for
obesity and of most recently recorded smoking status
in both partners. We allowed for clustering by general
practice by defining this as a clustered variable and
using a robust standard error.

We coded age into bands of 10 years, because the
prevalence of each disease studied varied with age in a
non-linear way. For each disease, we checked the
appropriateness of this categorisation by calculating
the mean age of participants with and those without
disease within each age band and found no important
differences. Obesity was coded into four categories
according to body mass index ((weight (kg)/(height
(m)2))— < 20, 20-24, 25-29 and >30) or a fifth category
when no value for body mass index was recorded. We
included this category for “not recorded” in order to
include the maximum number of participants in the
analysis and to reduce selection bias due to missing
data.16 In a similar way, participants were coded as non-
smoker, current smoker or former smoker, or not
recorded. We used Stata 7.0 and SPSS 10.04 for the
analyses.

We used Pearson’s correlation coefficient to
determine the correlation between couples for body
mass index. We calculated a partial correlation
coefficient that adjusted for both partners’ ages. We
coded the most recent blood pressure reading into
high (systolic >160 mm Hg or diastolic >90 mm Hg)
or not high (this category included missing values), and
we calculated odds ratios adjusted for the participants’
and partners’ ages, obesity, smoking status, and general
practice. We also looked at the outcome when a
participant had high blood pressure or a Read code for
hypertension. We calculated age adjusted odds ratios to
quantify spouses’ concordance for smoking. We used a
two tailed significance level of 0.01 for the main
outcome variables because of the number of outcomes
under investigation.

Sample size
We calculated that we needed a sample of 8150
married couples to have 80% power at the two sided
0.01 significance level to detect an odds ratio of 1.5 for
diseases with a prevalence of 10% (for example,
hypertension) and an odds ratio of 3.6 for diseases
with a prevalence of 2% (for example, diabetes). We
assumed that an average practice had approximately
3000 individuals aged 30-74 years, and we calcu-
lated that we needed 10 practices to include 8150
married couples. We used data from the Office for
National Statistics website (www.statistics.gov.uk) to
estimate the proportion of married couples in the
population.17

Disease and related drugs identified in patients’
records*

Asthma or chronic obstructive pulmonary
disease
Bronchodilators
Inhaled steroids

Depression
Antidepressants

Diabetes mellitus
Oral hypoglycaemics
Insulin

Hyperlipidaemia
Lipid lowering drugs

Ischaemic heart disease
Nitrates

Peptic ulcer disease
Ulcer healing drugs
*No specific drug was related to stroke and hypertension.
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Results
Characteristics of the study population
In total, 29 014 people aged 30-74 living in households
with only one or two adults in this age range were reg-
istered with the 10 practices. Of these, 8386 women
(56.8% of 14 757 women aged 30-74) and 8386 men
(58.8% of 14 257 men aged 30-74) were part of a mar-
ried couple according to our definition.

Table 1 shows the number of married men and
women whose records had a computer Read code for
each disease or treatment for each disease, or both.
Table 2 shows the baseline characteristics and data
available for the participants.

Risk of disease in participants whose marital
partner has disease
Participants whose marital partner had asthma,
depression, hypertension, hyperlipidaemia, or peptic
ulcer disease were at increased risk of having the
disease themselves after we adjusted for age, obesity,
and smoking status in both partners and for the
general practice at which the participants were
registered (table 3). The odds ratio for diabetes was
higher in women whose partners had diabetes than in
those whose partners did not, but the confidence inter-
vals were wide because of the low prevalence of
diabetes compared with most of the other diseases we
studied. The odds ratios for ischaemic heart disease
and stroke were higher in women whose spouses had
these diseases, but this was not statistically significant
(table 3).

On multivariate analysis, the adjusted odds ratio for
high blood pressure in women whose partners had
high blood pressure compared with those whose part-
ners did not was 1.40 (95% confidence interval 1.19 to
1.64). In an additional analysis of women with either
raised blood pressure or a diagnosis of hypertension,
the adjusted odds ratio was still 1.40 (1.16 to 1.44).

The correlation between marital partners for body
mass index was significant (r=0.21, P < 0.001). When we
adjusted for the age of both partners, the partial corre-
lation was 0.20 (P < 0.001). We found a significant
association between married partners for smoking
status (P < 0.001)—the age adjusted odds ratio for par-
ticipants being smokers was 4.44 (3.84 to 5.14) for
those whose partners were current smokers or former
smokers compared with non-smokers. We repeated the
analyses including only married couples for whom
complete data on smoking and body mass index were
available (2654 couples, 31.6%) and found no
important differences in the odds ratios, although con-

fidence intervals were wider and significance levels
reduced compared with the original analysis because
of the smaller sample size.

We calculated the number of months of regis-
tration for the 13 678 (81.6%) participants with a
recorded registration date. Overall, 4684 (68.3%)
women and 4528 (66.4%) men with recorded dates
had been registered with their practice for more than
10 years (table 2). We used an analysis of covariance, in
which we adjusted for age as a covariate, to calculate
the age adjusted mean length of registration with 95%
confidence intervals in participants with and without
each disease. We found no differences in the length of
registration between participants with and without
each disease for any of the conditions studied.

Discussion
Participants were significantly more likely to have
asthma, depression, hypertension, hyperlipidaemia, or

Table 1 Participants aged 30-74 years in whom diseases were identified by Read code, treatment, or Read code or treatment (n=8386)

Disease (Read code)

No (%) participants identified

By Read code By treatment By Read code or treatment

Women Men Women Men Women Men

Asthma or chronic obstructive pulmonary disease (H31-33) 840 (10.0) 780 (9.3) 106 (1.3) 89 (1.1) 946 (11.3) 869 (10.4)

Depression (1B17, 2257, 1465, e11, e2b) 432 (5.2) 175 (2.1) 691 (8.2) 327 (3.9) 1123 (13.4) 502 (6.0)

Diabetes mellitus (C10) 149 (1.8) 286 (3.4) 7 (0.1) 14 (0.2) 156 (1.9) 300 (3.6)

Hypertension (G20) 909 (10.8) 962 (11.5) NA NA 909 (10.8) 962 (11.5)

Ischaemic heart disease (G3) 237 (2.8) 550 (6.6) 12 (0.1) 12 (0.1) 249 (3.0) 562 (6.7)

Hyperlipidaemia (C32) 334 (4.0) 493 (5.9) 90 (1.1) 179 (2.1) 424 (5.1) 672 (8.0)

Stroke (G6) 106 (1.3) 192 (2.3) NA NA 106 (1.3) 192 (2.3)

Peptic ulcer disease (J13, J16Y4) 444 (5.3) 416 (5.0) 322 (3.8) 349 (4.2) 766 (9.1) 765 (9.1)

NA=not applicable.

Table 2 Characteristics of men and women in 8386 married
couples

No (%)

Women Men

Age (years):

<35 852 (10.2) 537 (6.4)

35-44 2332 (27.8) 2116 (25.2)

45-54 2516 (30.0) 2501 (29.8)

55-64 1716 (20.5) 1893 (22.6)

65-74 970 (11.6) 1339 (16.0)

Smoking status:

Non-smoker 3364 (40.1) 2478 (29.5)

Current smoker or former smoker 2103 (25.1) 2376 (28.3)

Not recorded 2919 (34.8) 3532 (42.1)

Body mass index (kg/m2):

<20 370 (4.4) 133 (1.6)

20-24.99 2955 (35.2) 1876 (22.4)

25-29.99 2286 (27.3) 2832 (33.8)

>30 1309 (15.6) 937 (11.2)

Not recorded 1466 (17.5) 2608 (31.1)

No of years registered with practice:

<1 152 (1.8) 155 (1.8)

1 173 (2.1) 189 (2.3)

2 213 (2.5) 214 (2.6)

3 205 (2.4) 224 (2.7)

4 235 (2.8) 236 (2.8)

5-10 1192 (14.2) 1278 (15.2)

>10 4684 (55.9) 4528 (54.0)

Not recorded 1532 (18.3) 1562 (18.6)

Blood pressure

Recorded 7698 (91.8) 6820 (81.3)

Not recorded 688 (8.2) 1566 (18.7)
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peptic ulcer disease if their marital partner had the
same disease. The increased risks—at least 70% for
asthma, depression, and peptic ulcer disease—could
indicate shared environmental causes for diseases,
which are distinct from any genetic or distant
exposures. Another explanation for our findings is that
couples may share healthcare seeking behaviours,
although this would not explain the concordance for
high blood pressure. The findings could have implica-
tions for targeting screening or disease prevention
measures at partners of participants with one of these
diseases.

Although the results were not surprising for some
of these diseases, the findings for hypertension and
hyperlipidaemia (after we adjusted for age, smoking,
body mass index, and practice) suggest that diet or the
pattern of physical exercise shared by couples has an
important role in the disease’s cause. A consequent
association for ischaemic heart disease and stroke
might have been expected, but this was not found. The
finding for asthma might be due to shared diet or
shared exposure to allergens. The failure of diabetes to
show a significant concordance for marital partners
(although the adjusted odds ratio was 1.41) was unex-
pected, but it was probably because the prevalence of
diabetes was lower than that for most of the other dis-
eases we studied and our study was not sufficiently
powered to taken into account this low prevalence.

Strength and weaknesses of the study
A limitation of our study is that we did not obtain con-
sultation data; this means that we could not adjust for
the different frequencies at which some groups of
patients consult their general practitioner. This could
affect patients’ chances of being screened for a disease,
being diagnosed with a disease, or having a diagnosis
recorded on computer. Spouses of affected partici-
pants may be more aware of the early symptoms of a
particular disease, and this may make them more likely
to consult their general practitioner and be screened.

We looked at a large population registered in 10
general practices in Trent. The inclusion of more than
8300 married couples makes it the largest such investi-
gation in the literature. The study’s strengths are its
large sample size, the quality of data from the general
practices, the selection of community participants, and
the use of multivariate analysis to adjust for potential
confounders. Our method of data collection means

that the study is unlikely to be susceptible to selection
and recall bias.

The data could be at risk of misclassification bias
because disease status may have been falsely classified
as negative or falsely classified as positive. Misclassifica-
tion would have reduced the odds ratio of the factor
under investigation.16 Bias due to missing data is
unlikely to have affected our results substantially
because our findings were similar when we analysed
only patients with complete data. We also reduced the
effect of selection bias by including categories for
patients with missing data about smoking and obesity.16

Previous studies suggested that concordance for
some conditions (for example, hypertension) could be
due to positive “assortive mating.”9 For example, if
obese people are more likely to have obese marital
partners, they could share an increased risk of disease
due to their obesity or factors related to its
development (such as lack of physical activity). If posi-
tive assortive mating was present, the association
between exposure to a marital partner with a disease
and the risk of that disease would have been reduced
by the inclusion of body mass index in the multivariate
analysis. This was not the case.

Another limitation is that we have no information
on the length of time that participants had been
couples or on the sequence of events (for example,
when the participants married, whether they already
had the disease at the time of marriage, how long after
the marriage they were given the diagnosis). This could
only have been determined by a survey of patient com-
pleted questionnaires, because such data are not
routinely recorded on general practices’ computers.
Further studies could try to establish the body mass
index and smoking status of the participants at the
time the two individuals became a couple. Our study
design allowed us to show associations rather than
causality.

This study routinely collected data from databases
in general practices known to have high levels of com-
pleteness and accuracy. Similar databases used for
research in general practice, particularly for epidemio-
logical studies of patient morbidity, have been found
not to have undue bias.18 19 Previous validation studies

What is already known on this topic

People whose spouses have hypertension are at
increased risk of hypertension

Little is known about the risks of disease for
spouses of patients with diseases other than
hypertension

What this study adds

People whose marital partner had asthma,
depression, and peptic ulcer disease were at
increased risk of having the same disease

Shared environmental factors contribute to the
risk of diseases

The costs and benefits of screening people for
diseases of their spouses needs to be considered

Table 3 Risk of disease in 8386 women aged 30-74 years whose partner had that
disease compared with those whose partner did not

Disease

Odds ratio (95% CI)

Adjusted for age†
Adjusted for age, smoking,

and body mass index‡

Asthma 1.68 (1.45 to 1.94) 1.69 (1.43 to 1.98)

Depression 2.18 (1.78 to 2.67) 2.08 (1.71 to 2.54)

Diabetes 1.70 (1.06 to 2.74) 1.41 (0.87 to 2.26)

Hypertension 1.39 (1.14 to 1.70) 1.32 (1.04 to 1.67)

Ischaemic heart disease 1.29 (0.81 to 2.06) 1.28 (0.78 to 2.11)

Hyperlipidaemia 1.51 (1.21 to 1.88) 1.44 (1.19 to 1.75)

Stroke 1.30 (0.76 to 2.24) 1.21 (0.71 to 2.07)

Peptic ulcer disease 2.08 (1.53 to 2.83) 2.01 (1.48 to 2.73)

†Adjusted for age group of both partners in bands of 10 years (<35, 35-44, 45-54, 55-64, and 65-74 years)
and for clustering by general practice.
‡Also adjusted for smoking status (non-smoker, current smoker or former smoker, or not recorded) and
body mass index (<20, 20-24.99, 25-29.99, >30, or not recorded) of the woman and her spouse and for
clustering by general practice.
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showed that clinical information on databases in
general practices is satisfactory for many epidemiologi-
cal studies.20–22 Similarly, data on morbidity and repeat
prescribing are highly accurate and complete for indi-
cating morbidity for common conditions.23

Conclusion
The high increased risks of disease within married
couples support the idea that shared environmental
factors in addition to genetic or distant exposures con-
tribute to the development of diseases. The costs and
benefits of screening spouses for some diseases need to
be considered.

We thank the practices of the Trent Focus Collaborative
Research Network for participating in this study.

Contributors: JHC and MP initiated and designed the study.
JHC did the literature search; designed the data collection;
manipulated, analysed, and interpreted the data; and jointly
drafted the paper. CC contributed to the design and analysed
and interpreted the data. MP interpreted the data and jointly
drafted the paper. NC contributed to the study design; wrote the
MIQUEST queries; collected, manipulated, and interpreted the
data; and organised project meetings. VSH contributed to prac-
tice recruitment, project meetings, interpretation of the results,
and the literature search. JHC is ruarantor for the paper.

Funding: Culyer research and development funding, NHS
Executive Trent.

Competing interests: None declared.

1 Spector T, Cicuttini F, Baker J, Loughlin J, Hart D. Genetic influences on
osteoarthritis in women: a twin study. BMJ 1996;312:940-4.

2 Rose R, Miller J, Grim CE, Christian JC. Aggregation of blood pressure in
the families of identical twins. Am J Epidem 1979;109:503-11.

3 Sexton M, Bross D, Hebel R, Schumann BC, Gerace TA, Lasser N, et al.
Risk-factor changes in wives with husbands at high risk of coronary heart
disease: the spin off effect. J Behav Med 1987;10:3.

4 Hippisley-Cox J, Pringle M. Are spouses of patients with hypertension at
increased risk of hypertension? A population based case-control study. Br
J Gen Pract 1998;46:1580-4.

5 Friedman GD, Quesenberry CP, Jr. Spousal concordance for cancer inci-
dence: a cohort study. Cancer 1999;86:2413-9.

6 Galbaud Du Fort G, Kovess V, Boivin JF. Spouse similarity for
psychological distress and well-being: a population study. Psychol Med
1994;24:431-47.

7 Davis M, Murphy S, Neuhaus J, Gee L, Quiroga S. Living arrangements
affect dietary quality for US adults aged 50 years and older: NHANES III
1998-1994. J Nutrition 2000;130:2256-64.

8 Van Haeften T, de Vries J, Sixma J. Concordance of phenprocoumon
dosage in married couples. BMJ 1997;314:1386.

9 Sackett DL, Anderson GD, Milner R, Feinleib M, Kannel WB.
Concordance for coronary risk factors among spouses. Circulation
1975;52:589-95.

10 An P, Rice T, Gagnon J, Borecki IB, Perusse L, Leon AS, et al. Familial
aggregation of resting blood pressure and heart rate in a sedentary
population: the heritage family study. Health, risk factors, exercise train-
ing, and genetics. Am J Hypertens 1999;12:264-70.

11 Brenn T. Adult family members and their resemblance of coronary heart
disease risk factors: the cardiovascular disease study in Finnmark. Eur J
Epidemiol 1997;13:623-30.

12 Kolonel LN, Lee J. Husband-wife correspondence in smoking, drinking,
and dietary habits. Am J Clin Nutr 1981;1:99-104.

13 Rissanen AM, Nikkila EA. Aggregation of coronary risk factors in
families of men with fatal and non-fatal coronary heart disease. Br Heart
J 1979;42:373-80.

14 Garrison RJ, Castelli WP, Feinleib M, Kannel WB, Havlik RJ, Padgett SJ, et
al. The association of total cholesterol, triglycerides and plasma lipopro-
tein cholesterol levels in first degree relatives and spouse pairs. Am J Epi-
demiol 1979;110:313-21.

15 Hammersley V, Meal A, Wright L, Pringle M. Using MIQUEST in general
practice. J Inform Prim Care 1998;1:3-7.

16 Breslow NE, Day NE. Statistical methods in cancer research. Lyon: IARC
Scientific Publications, 1987.

17 Office for National Statistics. Health statistics quarterly. Population: age, sex
and legal marital status. London: Stationery Office, 2001.

18 Dovey SM, Tilyard MW. The computer research network of the Royal
New Zealand College of General Practitioners: an approach to general
practice research in New Zealand. Br J Gen Pract 1996;46:749-52.

19 Tilyard MW, Dovey SM, Spears GF. Biases in estimates from the RNZCGP
computer research group. N Z Med J 1995;108:118-21.

20 Hassey A, Gerrett D, Wilson A. A survey of validity and utility of
electronic patient records in a general practice. BMJ 2001;322:1401-5.

21 Pringle M, Churchill R. Randomised controlled trials in general practice.
BMJ 1995;311:1382-3.

22 Jick H, Jick SS, Derby LE. Validation of information recorded on general
practitioner based computerised data resource in the United Kingdom.
BMJ 1991;302:766-8.

23 Whitelaw FG, Taylor R, Nevin S, Taylor M, Milne R, Watt A. Completeness
and accuracy of morbidity and repeat prescribing records held on
general practice computers in Scotland. Br J Gen Pract 1996;46:181-6.

(Accepted 1 May 2002)

Primary care

page 5 of 5BMJ VOLUME 325 21 SEPTEMBER 2002 bmj.com

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

M
J: first published as 10.1136/bm

j.325.7365.636 on 21 S
eptem

ber 2002. D
ow

nloaded from
 

http://www.bmj.com/

