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Abstract
Background: Depression and anxiety are common and have a significant impact on the individual and wider society.
One theory proposed to explain a heightened risk for depression and anxiety is affective concordance in couples
(e.g. influence of shared mood states, shared health beliefs). Whilst research has shown concordance for severe
psychiatric illnesses and general mood in couples, little attention has been given to concordance for common
psychiatric conditions such as depression and anxiety. The aims of this study were to test affective concordance
in couples and examine potential influences on concordance.
Methods: Study design is a 1-year cross-sectional study of anxiety and depression consultations in primary care.
Data were obtained from a validated primary care database of recorded consultations. Outcome was the presence of
an anxiety or depression Read Code (GP recorded reason for consultation) in the female (within the couple dyad),
and exposure was a recorded Read Code of anxiety or depression in the male. Logistic regression was used to
test associations with odds ratios (OR) and 95% confidence intervals (95% CI) reported. Statistical adjustment was
carried out on potential influences of concordance; age, environment (deprivation), healthcare behaviour (consultation
frequency), and comorbidity.
Results: A population of 13,507 couples were identified in which 927 people consulted for anxiety and 538 for
depression. Logistic regression showed a 3 times increase in odds of an anxiety consultation in females if their
male partner had also consulted OR 2.98 (95% CI 2.15 to 4.13). For depression females were over 4 times the odds of
consulting if their male partner had also consulted OR 4.45 (95% CI 2.79 to 7.09). Adjustment within a multivariable
model showed some reduction in odds; concordant anxiety was reduced to 2.5 times odds OR 2.48 (95%CI 1.76
to 3.50) and depression reduced to OR 3.39 (2.07 to 5.54).
Conclusion: Results show significant associations for affective concordance in couples. Factors influencing
concordance are comorbidity and environmental factors, however reasons for deciding to consult (positive or negative)
are unknown. This study highlights the patients’ social context as a factor in consultations for anxiety and depression
and gives support to the consideration of the patient’s household as an influence on mental health.
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Background
The global burden of disease study in 2010 showed that
mental health and substance use disorders are the leading cause of years lost to disability worldwide [1]. Anxiety and mood disorders, most prominently depression,
are the most common forms of mental disorders, and
collectively pose an increasing challenge for healthcare,
with an estimated global cost of US $16 trillion projected for the next 25 years in the U.S.A [2]. A similar
picture exists within the UK, where the National Audit
Office states that NHS England spent an estimated
£11.7 billion on mental health services in 2014–15,
which made up 12% of total NHS spending [3]. Depression and anxiety are a major priority for healthcare, not
only because of their direct effect on the individual, but
also their significant presence in the risk and prognosis
of most chronic conditions that impact society [4].
Prevalence of depression and anxiety is high: life time
estimates of clinical level depression and clinical level
anxiety are approximately 15% [5, 6], with sub clinical
threshold levels much higher [7–9].
There are a number of factors associated with risk of
depressive and anxiety disorders, such as gender, presence of comorbidity or other chronic disease, genetics
and gene/environment interactions, negative life events
(current and past), coping, self-efficacy, deprivation,
education, social support, previous history, and social
participation [10–14]. One notable social phenomenon
is shared concordance or shared risk in family members
and couples (e.g. families, marital partners, partners
that live together). Research has shown associations
between family members and couples in a range of
health conditions; coronary heart disease [15], hypertension [16], hyperlipidaemia [17], lung cancer [18],
diabetes mellitus [19], musculoskeletal health [20], and
mental health [21, 22]. Genetic (between related family
members), behavioural, and environmental influences
have been proposed to explain such concordance
within families and couples [15]. Couples (i.e. married
couple, partners living together) who live together are
subjected to similar behavioural and environmental
factors which may increase risk of disease concordance
[23]. These shared behavioural and environment influences can relate to external factors that the couple may
have little control over, such as shared financial hardship, shared deprivation, or shared bereavement [24]. It
may also include lifestyle-orientated factors that couples may have more control over, such as a shared diet,
shared health risk behaviour (e.g. smoking, alcohol
intake), shared physical activity levels, or direct effects
within the relationship such as marital discord [25–28].
There are also positive reasons for concordance within
a consultation population, it may be that one partner
has received beneficial treatment for depression or
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anxiety and this encourages the other partner to seek
healthcare.
One important component of concordance is affective
concordance, which refers to shared emotional states in
partners. Goodman and Shippy [29] describe the relationship between partners as “one of interdependence
and reciprocity”, where factors that influence emotion in
one partner can influence the mental state of the other.
This assimilation process between partners can encourage positive health behaviours, however such affective
influences could also be risk factors for depression or
anxiety [23]. For example Joutsenniemi et al. [30] report
significant concordance for severe psychiatric disorders
within couples in a large population sample; and a paper
by Hippisley-Cox et al. [17] demonstrated concordance
for depression within couples in a primary care sample
in the UK. However, authors of a recent meta-analysis of
the link between couples and health related outcomes
have stated the mechanisms of how and why such effects
occur are largely unknown [31]. In a more specific
review of affective concordance research, the authors
state that previous studies lack consistency in methods,
measures of affect are often low quality, samples are
small, and there is a lack of theoretical testing [15]. For
example, the Hippisley-Cox et al. [17] study on couples
within primary care reported on concordance for depression, however they did not adjust for potentially
important confounders such as consultation frequency
(i.e. was concordance explained by a higher propensity
for couples to consult overall rather than for depression?), or assess any other theoretical influences (e.g.
shared deprivation, shared comorbidity) that may explain the effects that were reported. More information is
required to understand concordance in couples, to firstly
enable a better understanding of what components influence concordance, and secondly to highlight which of
these may be targets for future interventions.

Methods
Aim

This study aims to establish whether concordance for
depression and anxiety is present within couples in a primary care consultation sample. The study will also
examine potential theoretical influences on concordance,
such as age, comorbidity, shared deprivation, and shared
health behaviour.
Setting

This was a cross-sectional study of primary care
health consultation records over a 1-year period (1st
January 2006 to 31st December 2006). Consultation
records are appropriate for research given that over
97% of the UK population are registered with a general practice [32]. Health consultations were identified
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through the Consultations in Primary Care Archive
(CiPCA), an anonymised medical record database which
collates patient data from 13 North Staffordshire GP practices [33]. Participating practices have been trained and
assessed in the quality of their morbidity recording [34],
and CiPCA has been shown to have comparability in consultation prevalence to other UK national primary care
medical record databases [33]. CiPCA has ethics approval
from North Staffordshire and Staffordshire Research Ethics Committees. Electronic health records such as CiPCA
are established in health research and have been used to
investigate disease epidemiology, comorbidity, prognosis,
process and delivery of care, and evaluate outcomes of
care in a wide spectrum of diseases and illnesses [35, 36].
Participants and procedure

In this study, 13,507 couples registered at their local
GP practices were included in the analysis. Using previous methodology to identify couples within electronic
health record databases [17, 20] the following criteria
were applied; couples both being aged 30–74 years,
having the same address, being of different genders,
having an age difference of no more than 15 years, and
having no other adult aged 30–74 within the household.
These criteria have been shown to be valid [17] and
reduce the chance of including adult/parent child
dyads, but is limited as it excludes same sex couples
and couples where one or more additional adult is
present within the household and may include adult
siblings of opposite sex. Within the analysis the male
within the couple dyad was assigned as the exposure
partner, and the female partner as the outcome partner,
this is an arbitrary choice but follows previous methodology [17, 20]. Exposure was defined as a recorded Read
code indicating a depression or anxiety consultation in
the male partner, with the outcome determined as a recorded Read code for the depression or anxiety in the
female partner within the same 12-month period. General practitioners within the UK enter medical diagnosis
or symptoms using Read codes which are organised
into a hierarchical recording system. Consultations included presenting to a GP at a practice, a home visit by
GP or a telephone consultation that resulted in the recording of a diagnostic Read code or Symptom code for
depression or anxiety. Multiple consultations on the
same day were recorded as ‘one’ contact.
Exposure and outcome

The exposure and outcomes for this study were a
recorded consultation Read code for depression (depressive disorders, dysthymia, mood state) or anxiety
(anxiety disorders, panic disorders) within the male (exposure) and female (outcome) of the couple dyad. The
study tested the association between depression as
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exposure and depression as outcome, and anxiety as
exposure and anxiety as outcome in two separate
models. The Read Code System was used to identify
relevant mental health consultations (NHS Information
Authority, 2000) using the UKTC (UK Terminology
Centre) [37]. Read codes for mental health conditions
such as depression and anxiety, used within general
practice within the UK have been developed to map
with ICD 10 chapter v coding (Classification of Mental
and Behavioural Disorders) [38]. Relevant Read codes
for anxiety and depression used in this study were
selected from chapter E “Mental Disorders” of the
UKTC following previous methodology [20, 39], these
include codes for; anxiety, anxiety disorder, phobic anxiety, social phobic disorders, generalised anxiety disorder, low mood, depressive symptoms, depressed
mood, dysthymia, reactive depression, major depressive
episode, recurrent depressive disorder, as well as many
more (all codes used are available on request). Please
refer to Fig. 1 for a flow diagram of the recruitment
and analysis process.
Potential influences on concordance

A number of proxy measures were taken to assess potential influences on the level of affective concordance
between couples based on previous research which has
shown such influences on depression and anxiety outcomes [40–42]. We included a measure of the presence
of a cardiovascular disease consultation, as previous
research (see review, [15]) has demonstrated concordance in couples, and explanations for this concordance
encompass broader shared lifestyle factors (e.g. diet,
exercise, general health). Read Codes relating to hypertension, ischaemic heart disease, cerebrovascular disease,
hypotension, dyslipidaemia, were included following
previous methodology [39]. This study also included the
indication of musculoskeletal condition consultation as
research has shown concordance in couples [20], and
musculoskeletal conditions are associated with increased
disability, burden, and psychological distress including
anxiety and depression [43]. Read Codes from chapter N
were included to indicate a musculoskeletal condition
consultation in either partner following previous methodology [20]. A further two potential influencing variables
were created to account for the effects of psychiatric
comorbidity; for example the presence of depression may
influence an anxiety consultation and vice versa, as both
conditions are often correlated within primary care populations [44]. The variables (termed here “psychiatric
comorbidity”) are; i) where anxiety is the outcome; a variable was determined whether either or both of the couple
dyad had a depression consultation, ii) where depression
is the outcome; a variable was created to indicate either or
both of the couple dyad had a consultation for anxiety.
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Fig. 1 Flow diagram of recruitment process

For shared healthcare engagement (i.e. healthcare use)
the frequency of consultations (regardless of reasons
for consultation) were used. Categories of consultation
frequency were created with those (male or female) in
the top 20% of frequency categorised as “frequent consulters” following previous methodology [20, 45]. To
control for shared deprivation, the neighbourhood
deprivation status of couples was determined using the
UK Index of Multiple Deprivation (IMD, Office for
National Statistics, [46]). The deprivation variable was
separated into 3 categories to indicate the 20% most
and least deprived, and the middle 60% deprived, following previous methodology [20, 47]. To determine
the effect of age on health concordance, the patients
were grouped into age bands (30–39 years, 40–49 years,
50–59 years, 60–69 years, 70+ years, [48]).
Statistical analysis

Odds ratios (OR) and 95% confidence intervals (95% CI)
were calculated using logistic regression. Two analyses
were performed, the first was the examination of the
association between anxiety consultations of male partners (exposure) with anxiety consultations in their female partners (outcome), and for the second, exposure

and outcome were consultations for depression. Three
stages were carried out within each analysis. Stage 1:
unadjusted association between exposure and outcome.
Stage 2: several models that examined each potential
theoretical influence (shared comorbidity, shared
healthcare engagement, shared deprivation, and age) on
the unadjusted associations found in stage 1 by adding
each influence variable in separate models. Stage 3:
multivariable adjustment; all aforementioned potential
influences of health concordance were included simultaneously to determine their combined effects on the
relationship between exposure and outcome. Due to
collinearity between female and male partner age
(r > 0.9), only female age banding was used within these
analyses. Further exploratory analysis was carried out
on the potential influencing variables (musculoskeletal
consultation, shared psychiatric comorbidity, shared
healthcare engagement, deprivation) that independently
reduced the association between the exposure (male
partner consultation for anxiety or depression) and outcome (female consultation for anxiety or depression) to
assess their independent effects by male or female partner as well as in combination. Variables were created
for this analysis to show female consultation for these
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influence variables and their effect on outcome, male
consultation for these influence variables and their
effect on outcome, and where both within the couple
dyad had consulted, using percentage proportions and
odds ratio with 95% confidence intervals. Finally sensitivity analysis was carried out whereby the male (exposure) and female (outcome) multivariable model was
reversed (i.e. female consultation is now exposure, male
consultation as outcome) to determine if differences
exist dependent on couple assignment within the model
(data not shown).

Results
Total eligible population was 27,014 individuals, equating to 13,507 partner dyads. The mean age was 52 years
(female = 51, male = 53), and the mean number of all
consultations was 5 (median 3) within the 12-month
study period. Overall there were 927 (3.4%) patients recorded with an anxiety consultation, and 538 (2.0%) patients recorded with a depression consultation. Females
consulted more than twice as much for anxiety conditions (4.7%) as males (2.2%); a similar pattern was found
for depression consultations (2.8% females, 1.2% males).
17 (0.1%) males had consulted for both depression and
anxiety, and 38 (0.3%) females had consulted for both.
Table 1 outlines the characteristics of the cohort.
Unadjusted logistic regression results (Table 2) show
that females had significantly increased odds of an anxiety consultation if their partner had a recorded anxiety
consultation (OR 2.98, 95% CI 2.15, 4.13). A similar
significant association was found for depression; with
females whose partner had consulted for depression having over four times the odds of also having a depression
consultation (OR 4.45, 95% CI 2.79, 7.09), compared to
females whose partner had not consulted.
There was no impact on these estimates after adjustment for cardiovascular comorbidity (Table 3), however
small reductions in the strengths of association were identified after adjustment for musculoskeletal consultations

and for psychiatric comorbidity. Adjustment for healthcare engagement (consultation frequency) in the model
gave the greatest reduction in odds for both anxiety and
depression. Adjusting for deprivation had no effect on the
association between males and female consulting for anxiety, but did show a reduction in odds for depression.
Adjustment for age did not markedly alter the association
for either anxiety or depression. After adjustment for all
factors, the odds ratio for the outcome of anxiety reduced
from 2.98 (unadjusted model) to 2.48 (95% CI 1.76, 3.50).
The final depression multivariable model showed a more
marked reduction after adjustment for all factors, OR reducing from 4.45 (unadjusted model) to 3.39 (95% CI
2.07, 5.54) in the adjusted model.
Table 4 shows the factors from the adjusted model
that independently reduced the association between
exposure and outcome (female consultation for anxiety
or depression). Overall the main significant effects
shown are for female presence of musculoskeletal consultations, psychiatric comorbidity consultations, and
frequency of consultations. Additional presence of these
in males did not markedly strengthen these associations.
Increasing deprivation had a significant association with
female depression consultation but not with anxiety.
Results of the sensitivity analysis whereby exposure
and outcome were reversed (i.e. female partner consultation as exposure, male partner consultation as outcome) showed no marked difference from the model
used in this study; anxiety final multivariable model (OR
2.46 95% CI 1.74, 3.47), depression final multivariable
model (OR 3.39 95% CI 2.07, 5.55).

Discussion
Female partners are more likely to have a consultation
for anxiety or depression if their male partner has also
consulted for the same condition. These effects are
partially explained by the presence of comorbidity,
healthcare engagement, and deprivation. These findings
support the affective concordance hypothesis of shared

Table 1 Participant characteristics
Mean

95% CI

Median

IQR

Male

53

52.8–53.2

53

44–62

Female

51

50.9–51.3

51

42–60

4.9

4.9–5.0

3

1–6

Males

4.2

4.15–4.31

3

1–6

Females

5.6

5.54–5.72

4

2–8

Age

Consultation frequency over 12-month period

Consultation prevalence

Males

Females

Both partners

Anxiety consultation prevalence

292 (2.2%)

635 (4.7%)

44 (0.3%)

Depression consultation prevalence

163 (1.2%)

375 (2.8%)

21 (0.2%)

IQR inter quartile range, CI 95% confidence interval
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Table 2 Unadjusted associations of concordance for anxiety and depression consultations between partners
Male with consultation

Male without consultation

Condition

n

Female with consultation n (%)

n

Female with consultation n (%)

Odds ratio

95% Confidence interval

Anxiety

336

44 (13.1%)

13,171

635 (4.8%)

2.98

2.15, 4.13

Depression

184

21 (11.4%)

13,323

375 (2.8%)

4.45

2.79, 7.09

mental health state in couples, and highlight the potential contextual influences on the rates of consultations
for depression and anxiety in primary care.
Comparison with previous literature

Previous literature has highlighted the presence of health
concordance in couples and families [15, 49], and this
current study reports expected associations for the presence of affective concordance in couples within a primary care consultation sample. A study by Nilsen et al.
[50], using a multilevel model for anxiety and depression
outcomes in couples, found a couple clustering effect
with 19% of variance explained at the couple rather than
individual level for anxiety, and 25% variance explained
for depression, suggesting a potentially stronger effect
for depression, which is reflective of the results reported
in this study. A more directly comparable study by
Hippisley-Cox et al. [20], which used a similar primary
care medical record database and Read codes, showed a
higher prevalence of depression overall (males 6%, females 13%), however their study included Read codes
for prescriptions and treatments and this may have inflated overall prevalence.The results reported by
Hippisley-Cox et al. for depression show an odds ratio
(OR 2.18, 95% CI 1.8, 2.7) compared to this study’s
stronger effect (OR 3.39). This difference may be explained by including prescriptions and treatments in the
definition of depression within the Hippisley-Cox study,
which may have led to a greater case mix overall. A longitudinal cohort study by Joutsenniemi et al. [30] considered the relationship between psychiatric disorders in
one partner and the development of psychiatric disorders in the other, and report significant concordance association effects. They adjusted their results for age,
sociodemographic factors (education, household income,
deprivation), and relationship factors (partner age difference, children in household) and report some reduction
in their effects due to adjustment, similar to the effects

of adjustment found in this current study. Overall this
current study supports the literature that affective concordance is present between couples, and has now demonstrated this phenomena exists for depression and
anxiety consultations within a primary care population,
as well as examined potential influences for concordance. However it needs to be noted that this study considers health seeking behaviour (i.e. consultations) and
the drivers for this may also include witnessing positive
benefits of treatment within a partner which has motivated someone to also seek healthcare.
Strengths and weaknesses

One of the major strengths of this study is the large
sample size, representative of a general population sample of couples aged between 30 and 74, given that over
97% of the UK population are registered with a primary
care GP [32]. Another strength is the use of a primary
care database; such databases have proved reliable, ethical and suitable for epidemiological studies [50, 51], and
are not subject to selection and recall bias associated
with questionnaire based designs [52]. A further strength
of this study is the examination of potential influences
on concordance, something called for within the literature [31] and not fully addressed in previous studies. A
key statistical adjustment in this current study is the influence of consultation frequency in both partners, as
this illustrates that affective concordance is not a consequence of frequency of visits to the general practitioner.
Though adjustment for this variable within the regression model reduced the magnitude of concordance, and
further exploratory analysis showed independent effects
from the individual and from the partner on prevalence
of anxiety and depression consultations based on consultation frequency. This study also examined other important potential influences that may represent aspects
of shared health and lifestyle (comorbidity), and shared
environment (deprivation). Though effects from these

Table 3 Multivariable adjusted models for concordance for anxiety and depression consultations between partners
Adjusted models: Odds Ratio (95% Confidence Interval)
Unadjusted

Comorbidity
CVD

Anxiety

MSK

Psychiatric

Shared
healthcare
engagement

Shared
deprivation

Participant age
(females)

Final
multivariable
model

2.98 (2.15, 4.13) 2.94 (2.12, 4.08) 2.85 (2.06, 3.96) 2.88 (2.08, 4.01) 2.61 (1.86, 3.67) 2.96 (2.13, 4.11) 2.96 (2.14, 4.11) 2.48 (1.76, 3.50)

Depression 4.45 (2.79, 7.09) 4.51 (2.83, 7.19) 4.29 (2.69, 6.85) 4.20 (2.63, 6.72) 3.83 (2.36, 6.23) 4.28 (2.69, 6.83) 4.41 (2.76, 7.04) 3.39 (2.07, 5.54)
CVD cardiovascular disease, MSK musculoskeletal
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Table 4 Influence of musculoskeletal consultations, shared healthcare engagement, shared psychiatric morbidity and deprivation on
female anxiety and depression consultations
Outcome

Variable

Anxiety

Musculoskeletal consultation

Influence

a

Shared psychiatric comorbidity

Shared healthcare engagement

Shared deprivation

Depression

Musculoskeletal consultation

Shared psychiatric comorbiditya

Shared healthcare engagement

Shared deprivation

Percentage females consulted for outcome

OR (95% CI)

No partner consulted

4.0%

Reference

Male partner consulted

5.2%

1.31 (1.06, 1.63)

Female partner consulted

6.3%

1.59 (1.31, 1.92)

Both partners consulted

6.7%

1.69 (1.33, 2.15)

No partner consulted

4.9%

Reference

Male partner consulted

7.4%

1.56 (0.86, 2.82)

Female partner consulted

9.6%

2.08 (1.46, 2.96)

Both partners consulted

9.5%

2.06 (0.48, 8.87)

No frequent consulters

3.3%

Reference

Male frequent consulter

4.3%

1.31 (1.03, 1.67)

Female frequent consulter

9.9%

3.18 (2.63, 3.84)

Both frequent consulters

11.8%

3.86 (3.05, 4.88)

Low deprivation

4.7%

Reference

Mid deprivation

5.0%

1.08 (0.88, 1.32)

High deprivation

5.5%

1.18 (0.93, 1.51)

No partner consulted

2.6%

Reference

Male partner consulted

2.3%

0.89 (0.65, 1.20)

Female partner consulted

3.5%

1.36 (1.06, 1.75)

Both partners consulted

4.7%

1.86 (1.40, 2.48)

No partner consulted

2.7%

Reference

Male partner consulted

5.8%

2.21 (1.34, 3.65)

Female partner consulted

5.8%

2.21 (1.56, 3.14)

Both partners consulted

2.3%

0.83 (0.11, 6.06)

No frequent consulter

1.7%

Reference

Male frequent consulter

2.2%

1.34 (0.95, 1.87)

Female frequent consulter

7.2%

4.58 (3.61, 5.81)

Both frequent consulters

7.1%

4.52 (3.34, 6.12)

Low deprivation

2.2%

Reference

Mid deprivation

2.9%

1.32 (0.99, 1.75)

High deprivation

3.7%

1.71 (1.24, 2.35)

OR (95% CI), Odds Ratio (95% Confidence Interval)
a
Presence of depression consultation in partners when outcome is anxiety in female, presence of anxiety consultation in partners when outcome is depression
in female

variables are minimal within each individual adjusted
analysis (e.g. Table 4), the combined effects show some
explanation for concordance overall, suggesting aspects
of shared lifestyle and environment exert some influence
on affective concordance in couples.
Whilst attempts were made to account for potential
shared influences within the analysis, the measures of
these influences are limited within medical record data.
The CiPCA dataset, as with many other primary care
medical record datasets, is restricted on the information about the individuals’ lifestyle (e.g. alcohol intake,
diet, physical activity). These factors along with health
behaviours and beliefs are not routinely recorded by

GPs [53, 54]. Deprivation scores were linked to neighbourhoods and no information could be given on individual aspects of deprivation (employment status,
household income, education and skills, overcrowding,
access to amenities), such information may have given
a more accurate indication of influence within the
analysis. The use of specific Read codes that indicate
cardiovascular disease may give some insight into the
shared health and lifestyle between couples, however
they are not in themselves indicative of the shared
health behaviour and lifestyle of couples. Similarly the
use of Read codes for musculoskeletal consultations
were used to give an indication of comorbidity and
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potentially shared disability which can impact on depression and anxiety, however more information would be
required on actual impact of a musculoskeletal condition
(e.g. severity, interference, disability). There was also no
information on the quality of the relationship within
the partnership, whether marital discord is a contributor to depression and anxiety states within couples, or
on family structure and parenthood status (e.g. if
couple have children and the age of children). Research
has shown the influence of discord at both a partner
and family level and the link to depression and anxiety
outcomes, with prospective evidence that marital discord precedes affective states [28, 55]. Due to the cross
sectional design of this study there is no indication of
causality (i.e. which partner consulted first), and there
is no information on the duration of anxiety or depression, as a consultation does not necessarily signify the
beginning of an episode. Furthermore we have no information on the actual severity of anxiety or depression
in either exposure or outcome partner, or what reasons
partners choose to consult (i.e. other factors aside from
anxiety or depression that may have influenced consultation). There is no information on couples below the
age of 30 years and over the age of 74 or same sex couples where associations may have differed. Finally not
everyone with anxiety and depressive symptoms will
consult, and indeed partners may actually influence the
reason not to consult. Prospective designs are needed
within the primary care population to help ascertain
how concordance develops over time between couples.
Clinical relevance

Results show the association between one partner’s
consultation for anxiety or depression and the other
partner’s consultation for the same condition. The magnitude of this effect is notable with a two and a half
increase in odds for an anxiety consultation, and a
three and a half increase in odds for a depression consultation. This indicates social contextual factors that
may be important to consider when patients present
and consult for anxiety or depression within primary
care. Certainly such influences between partners and
families are not new within the literature in terms of
more severe psychiatric conditions (schizophrenia, bipolar disorder, major depressive disorder). A wealth of
research has demonstrated the effect of the family/
home environment on recovery and illness management, notably the work on expressed emotion [56, 57].
Studies on expressed emotion have shown that addressing family environment influences through increased
education and understanding about the condition, and
improved communication between family members,
can have a significant impact on relapse rates [56, 57],
and this may be an approach that could be adopted for
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less severe mental health conditions. Aside from this
potential partner’s “reaction or expressed emotion” to
the other partner’s state as a reason for concordance
(i.e. increase psychosocial stress in reaction to partner’s
anxiety/depression), there may be other negative shared
life events (e.g. death in the family) that may contribute
to concordance, and it may be beneficial for clinicians
to ask about the impact of such events at a partner or
family level to give greater perspective on the context
of the consultation. Another important consideration is
the level of relationship quality and marital discord
present, depression and anxiety may well be a symptom
of such discord [55], and may signify the need to access
relationship counselling or couple therapy. Of course
there may well have been more positive reasons for
concordance. It may be equally true that partners have
consulted about their mental health because they have
witnessed successful treatment, and positive benefits
from treatment, within their partner and have decided
to consult themselves. However the conclusions outlined above necessitate the need for further longitudinal
research to ascertain the developmental and dynamics
aspects of affective concordance in couples.
Another perspective for clinical relevance is at the
public health level as the results, if extrapolated to a
population level are large (i.e. 3 to 4 times the odds of
consultation) and indicate the potential for taking a
family level view on treatment. Studies have shown that
family/partner level interventions on modifiable lifestyle factors for people affected by diabetes and coronary heart disease can reduce the impact of those
conditions [58–60]. The results of this study do show
some attenuation of odds, when accounting for
deprivation, musculoskeletal health, and psychiatric
morbidity suggesting potential targets to increase mental well-being in couples and perhaps families. There is
also the evidence of independent effects both within
the individual and the partner associated with higher
female anxiety and depression consultation prevalence
(Table 4). For example a small increase in estimated
prevalence (4.0 to 5.2%) for anxiety consultation in
female partners if their male partner has a musculoskeletal condition, or if the male is a frequent consulter
(3.3 to 4.3%). It may be that such effects lead to collective stress between partners (e.g. family level poverty,
caring for someone with a musculoskeletal disability or
a mental health condition). Perhaps consideration could
be given to wider contextual influences that may increase the likelihood for partner or family level consultation for mental health conditions within primary care
and from that suitable interventions directed at couples/families be developed. Again further work is now
required to understand these potentially partner/family
level effects on consultation.

Walker et al. BMC Psychiatry (2017) 17:190

Conclusion
In conclusion this study has demonstrated an increase in
the likelihood of an anxiety or depression consultation if
a partner also consulted for the same consultation. Potential influences on this concordance are comorbidity
and some shared environmental factors. This study highlights the patients’ social context as a base for understanding consultations for anxiety and depression and
gives support to the consideration of the patient’s household as an influence on patient’s mental health.
Abbreviations
CiPCA: Consultations in Primary Care Archive; GP: General Practitioner;
ICD: International classification of disease; IMD: Index of multiple deprivation;
NHS: National Health Service; UKTC: UK Terminology Centre
Acknowledgements
Acknowledgements are given to the Keele GP research partnership and the
informatics team at the Arthritis Research UK primary care Centre in their
contribution to CiPCA.
Funding
This research was supported by an Inspire Project Grant for medical
student James Walker. The funding body played no role in the design or
conduct of the study; or management, analysis, or interpretation of the
data; or preparation, review, or approval of the manuscript. CiPCA is
funded by the North Staffordshire Primary Care Research Consortium, and
Keele University Research Institute for Primary Care and Health Sciences.
Availability of data and materials
The datasets generated and/or analysed during the current study are not
publicly available as they refer to individual consultation records. However
summarised data are available from the corresponding author on reasonable
request.
Authors’ contributions
All authors (JW, JL, KJ, PC) were involved in the original concept, development
of the research question, and design. PC and KJ were involved in the database
request procedures, and all authors (JW, JL, KJ, PC) were involved in the analysis
and interpretation of results of this study. All authors (JW, JL, KJ, PC) were
involved in drafting versions of the manuscript, and all authors (JW, JL, KJ, PC)
have read and given approval of this final manuscript version. All authors (JW,
JL, KJ, PC) agree to be accountable for all aspects of this work.
Competing interests
The authors declare that they have no competing interests.
Consent for publication
Not applicable as CiPCA is an anonymised dataset.
Ethics approval and consent to participate
The Consultations in Primary Care Archive (CiPCA) dataset, used within this
study, has ethical clearance from North Staffordshire and Staffordshire
Research Ethics Committees. Ethics approval constitutes the use of this
anonymised dataset for research. CiPCA operates a research request
procedure where all requests are reviewed by the CiPCA Academic
Custodianship Committee (https://www.keele.ac.uk/mrr/cipcadatabase/).

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1
School of Medicine, Faculty of Medicine and Health Sciences, Keele
University, Keele, Staffordshire, UK. 2Arthritis Research UK Primary Care Centre,
Institute for Primary Care and Health Sciences, Keele University, Keele ST5
5BG, UK. 3Institute of Health and Society, Newcastle University, Newcastle
upon Tyne, UK.

Page 9 of 10

Received: 23 January 2017 Accepted: 12 May 2017

References
1. Baxter AJ, Scott KM, Vos T, Whiteford HA. Global prevalence of anxiety
disorders: a systematic review and meta-regression. Psychol Med. 2013;
43(05):897–910.
2. Bloom DE, Cafiero E, Jané-Llopis E, Abrahams-Gessel S, Bloom LR, Fathima S,
Feigl AB, Gaziano T, Hamandi A, Mowafi M, O’Farrell D. The global
economic burden of noncommunicable diseases. Program on the global
demography of aging; 2012.
3. National Audit Office. Mental Health Services: Preparations for improving
access. Department of Health and NHS England. Report to House of
Commons, 20th April 2016. www.nao.org.uk. Accessed 12 Jan 2017.
4. Thomeer MB. Multiple chronic conditions, Spouse’s depressive symptoms,
and gender within marriage. J Health Soc Behav. 2016;57(1):59–76.
5. Lieb R, Becker E, Altamura C. The epidemiology of generalized anxiety
disorder in Europe. Eur Neuropsychopharmacol. 2005;15(4):445–52.
6. Strine TW, Mokdad AH, Balluz LS, Gonzalez O, Crider R, Berry JT, Kroenke K.
Depression and anxiety in the United States: findings from the 2006
behavioral risk factor surveillance system. Psychiatric Services. 2008;59(12):
1383-90.
7. King M, Semlyen J, Tai SS, Killaspy H, Osborn D, Popelyuk D, Nazareth I. A
systematic review of mental disorder, suicide, and deliberate self harm in
lesbian, gay and bisexual people. BMC Psychiatry. 2008;8(1):1.
8. Mitchell AJ, Vaze A, Rao S. Clinical diagnosis of depression in primary care: a
meta-analysis. Lancet. 2009;374(9690):609–19.
9. Davidson SK, Harris MG, Dowrick CF, Wachtler CA, Pirkis J, Gunn JM. Mental
health interventions and future major depression among primary care
patients with subthreshold depression. J Affect Disord. 2015;177:65–73.
10. Hölzel BK, Lazar SW, Gard T, Schuman-Olivier Z, Vago DR, Ott U. How does
mindfulness meditation work? Proposing mechanisms of action from a
conceptual and neural perspective. Perspect Psychol Sci. 2011;6(6):537–59.
11. Moreno-Peral P, Conejo-Cerón S, Motrico E, Rodríguez-Morejón A,
Fernández A, García-Campayo J, Roca M, Serrano-Blanco A, Rubio-Valera M,
Bellón JÁ. Risk factors for the onset of panic and generalised anxiety
disorders in the general adult population: a systematic review of cohort
studies. J Affect Disord. 2014;168:337–48.
12. Heim C, Binder EB. Current research trends in early life stress and depression:
review of human studies on sensitive periods, gene–environment interactions,
and epigenetics. Exp Neurol. 2012;233(1):102–11.
13. Naismith SL, Norrie LM, Mowszowski L, Hickie IB. The neurobiology of
depression in later-life: clinical, neuropsychological, neuroimaging and
pathophysiological features. Prog Neurobiol. 2012;98(1):99–143.
14. Craske MG, Waters AM. Panic disorder, phobias, and generalized anxiety
disorder. Annu Rev Clin Psychol. 2005;1:197–225.
15. Meyler D, Stimpson JP, Peek MK. Health concordance within couples: a
systematic review. Soc Sci Med. 2007;64(11):2297–310.
16. Di Castelnuovo A, Quacquaruccio G, Donati MB, De Gaetano G, Iacoviello L.
Spousal concordance for major coronary risk factors: a systematic review
and meta-analysis. Am J Epidemiol. 2009;169(1):1–8.
17. Hippisley-Cox J, Coupland C, Pringle M, Crown N, Hammersley V. Married
couples’ risk of same disease: cross sectional study. BMJ. 2002;325(7365):636.
18. Hemminki K, Dong C, Vaittinen P. Cancer risks to spouses and offspring in
the family-cancer database. Genet Epidemiol. 2001;20(2):247–57.
19. Leong A, Rahme E, Dasgupta K. Spousal diabetes as a diabetes risk factor: a
systematic review and meta-analysis. BMC Med. 2014;12(1):1.
20. Campbell P, Shraim M, Jordan KP, Dunn KM. In sickness and in health: a
cross-sectional analysis of concordance for musculoskeletal pain in 13,507
couples. Eur J Pain. 2016;20(3):438–46.
21. Mueller B, Nordt C, Lauber C, Rueesch P, Meyer PC, Roessler W. Social
support modifies perceived stigmatization in the first years of mental illness:
a longitudinal approach. Soc Sci Med. 2006;62(1):39–49.
22. Low N, Cui L, Merikangas KR. Spousal concordance for substance use and
anxiety disorders. J Psychiatr Res. 2007;41(11):942–51.
23. Cardol M, van Dijk L, van den Bosch WJ, Spreeuwenberg P, de Bakker DH,
Groenewegen PP. Striking variations in consultation rates with general
practice reveal family influence. BMC Fam Pract. 2007;8(1):1.
24. Butterworth P, Rodgers B. Concordance in the mental health of spouses:
analysis of a large national household panel survey. Psychol Med. 2006;
36(05):685–97.

Walker et al. BMC Psychiatry (2017) 17:190

25. Pachucki MA, Jacques PF, Christakis NA. Social network concordance in
food choice among spouses, friends, and siblings. Am J Public Health. 2011;
101(11):2170–7.
26. Li J, Loerbroks A, Angerer P. Physical activity and risk of cardiovascular
disease: what does the new epidemiological evidence show? Curr Opin
Cardiol. 2013;28(5):575–83.
27. Cummings E, Keller PS, Davies PT. Towards a family process model of maternal
and paternal depressive symptoms: exploring multiple relations with child and
family functioning. J Child Psychol Psychiatry. 2005;46(5):479–89.
28. Gordon KC, Friedman MA, Miller IW, Gaertner L. Marital attributions as moderators
of the marital discord–depression link. J Soc Clin Psychol. 2005;24(6):876–93.
29. Goodman CR, Shippy RA. Is it contagious? Affect similarity among spouses.
Aging Ment Health. 2002;6(3):266–74.
30. Joutsenniemi K, Moustgaard H, Koskinen S, Ripatti S, Martikainen P. Psychiatric
comorbidity in couples: a longitudinal study of 202,959 married and
cohabiting individuals. Soc Psychiatry Psychiatr Epidemiol. 2011;46(7):623–33.
31. Robles TF, Slatcher RB, Trombello JM, McGinn MM. Marital quality and
health: a meta-analytic review. Psychol Bull. 2014;140(1):140.
32. Bowling, A. Research Methods in Health. Investigating Health and Health
Services. Buckingham: Open University Press; 1997.
33. Jordan K, Clarke AM, Symmons DP, Fleming D, Porcheret M, Kadam UT,
Croft P. Measuring disease prevalence: a comparison of musculoskeletal
disease using four general practice consultation databases. Br J Gen Pract.
2007;57(534):7–14.
34. Porcheret M, Hughes R, Evans D, Jordan K, Whitehurst T, Ogden H, Croft P.
Data quality of general practice electronic health records: the impact of a
program of assessments, feedback, and training. J Am Med Inform Assoc.
2004;11(1):78–86.
35. Weiskopf NG, Weng C. Methods and dimensions of electronic health record
data quality assessment: enabling reuse for clinical research. J Am Med
Inform Assoc. 2013;20(1):144–51.
36. Häyrinen K, Saranto K, Nykänen P. Definition, structure, content, use and
impacts of electronic health records: a review of the research literature. Int J
Med Inform. 2008;77(5):291–304.
37. NHS Information Authority. The clinical terms version 3 (the read codes).
Birmingham: NHS Information Authority; 2000.
38. McGregor J, Fone D, Dunstan F, Cornish R, Lyons RA, Lloyd KR. Case-finding
for common mental disorders of anxiety and depression in primary care: an
external validation of routinely collected data. BMC Med Inform Decis Mak.
2016;16(1):35.
39. Burton C, Campbell P, Jordan K, Strauss V, Mallen C. The association of anxiety
and depression with future dementia diagnosis: a case-control study in
primary care. Fam Pract. 2013;30(1):25.
40. Torgersen S, Kringlen E, Cramer V. The prevalence of personality disorders in
a community sample. Arch Gen Psychiatry. 2001;58(6):590–6.
41. Van Melle JP, De Jonge P, Spijkerman TA, Tijssen JG, Ormel J, Van Veldhuisen
DJ, Van Den Brink RH, Van Den Berg MP. Prognostic association of depression
following myocardial infarction with mortality and cardiovascular events: a
meta-analysis. Psychosom Med. 2004;66(6):814–22.
42. Bair MJ, Wu J, Damush TM, Sutherland JM, Kroenke K. Association of depression
and anxiety alone and in combination with chronic musculoskeletal pain in
primary care patients. Psychosom Med. 2008;70(8):890.
43. Picavet HS, Schouten JS. Musculoskeletal pain in the Netherlands: prevalences,
consequences and risk groups, the DMC 3-study. Pain. 2003;102(1):167–78.
44. Toft T, Fink P, Oernboel E, Christensen KA, Frostholm L, Olesen F. Mental
disorders in primary care: prevalence and co-morbidity among disorders.
Results from the functional illness in primary care (FIP) study. Psychol Med.
2005;35(08):1175–84.
45. Foster A, Jordan K, Croft P. Is frequent attendance in primary care diseasespecific? Fam Pract. 2006;23(4):444–52.
46. Office for National Statistics. Index of Multiple Deprivation 2007. Measure of
Multiple Deprivation at a Small Area Level Made Up of Seven Domains.
Office for National Statistics. https://data.gov.uk/dataset/index_of_multiple_
deprivation_imd_2007. Accessed 05 Oct 2016.
47. Payne RA, Abel GA. UK indices of multiple deprivation-a way to make
comparisons across constituent countries easier. Health Stat Q. 2012;1(53):22.
48. Cornwell EY, Waite LJ. Social disconnectedness, perceived isolation, and
health among older adults. J Health Soc Behav. 2009;50(1):31–48.
49. Umberson D. Gender, marital status and the social control of health behavior.
Soc Sci Med. 1992;34(8):907–17.

Page 10 of 10

50. Nilsen SM, Bjørngaard JH, Ernstsen L, Krokstad S, Westin S. Education-based
health inequalities in 18,000 Norwegian couples: the Nord-Trøndelag health
study (HUNT). BMC Public Health. 2012;12(1):1.
51. Hassey A, Gerrett D, Wilson A. A survey of validity and utility of electronic
patient records in a general practice. BMJ. 2001;322(7299):1401–5.
52. Podsakoff PM, MacKenzie SB, Lee JY, Podsakoff NP. Common method biases
in behavioral research: a critical review of the literature and recommended
remedies. J Appl Psychol. 2003;88(5):879.
53. Benson T. The history of the read codes: the inaugural James read memorial
lecture 2011. J Innov Health Inform. 2011;19(3):173–82.
54. Glasgow RE, Kaplan RM, Ockene JK, Fisher EB, Emmons KM. Patient-reported
measures of psychosocial issues and health behavior should be added to
electronic health records. Health Aff. 2012;31(3):497–504.
55. Whitton SW, Whisman MA. Relationship satisfaction instability and depression.
J Fam Psychol. 2010;24(6):791.
56. Butzlaff RL, Hooley JM. Expressed emotion and psychiatric relapse: a metaanalysis. Arch Gen Psychiatry. 1998;55(6):547–52.
57. Hooley JM. Expressed emotion and relapse of psychopathology. Annu Rev
Clin Psychol. 2007;3:329–52.
58. Caqueo-Urízar A, Rus-Calafell M, Urzúa A, Escudero J, Gutiérrez-Maldonado J.
The role of family therapy in the management of schizophrenia: challenges
and solutions. Neuropsychiatr Dis Treat. 2015;11:145.
59. Pyke SD. Levels in couples following lifestyle intervention. Arch Fam Med.
1997;6:354–60.
60. Khan A, Lasker SS, Chowdhury TA. Are spouses of patients with type 2 diabetes
at increased risk of developing diabetes? Diabetes Care. 2003;26(3):710–2.

Submit your next manuscript to BioMed Central
and we will help you at every step:
• We accept pre-submission inquiries
• Our selector tool helps you to find the most relevant journal
• We provide round the clock customer support
• Convenient online submission
• Thorough peer review
• Inclusion in PubMed and all major indexing services
• Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit

