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Increase in observed mental health difficulties one year after
acute coronary syndrome: general practitioner survey

Abstract
Background
General practitioners (GPs) are often the first to assess mental health difficulties after
acute coronary syndrome (ACS).
Aims
To determine whether GPs observed an increase in mental health difficulties one year
post-hospitalisation for ACS.
Methods
Postal survey.
Results
GPs rated patients (n=442) as having probable (GP assessed–10%) or definite (formally
assessed–7%) mental health difficulties pre-hospitalisation. Post-hospitalisation the
prevalence of probable cases increased significantly to 19% (OR=4.3, 95%CI 2.1–10.2,
p<0.001). In multivariate analysis, only smoking at index hospitalisation was associated
with being assessed as a new case of probable/formal mental health difficulties (RR=2.1,
95%CI 1.3–3.4, p=0.003). 47% of cases were prescribed some medication for this
problem.
Conclusions
GPs recorded a significant increase in mental health difficulties in ACS patients 12 months
after hospitalisation, with smoking used as an indicator of new cases.
Keywords: acute coronary syndrome; depression; longitudinal studies; myocardial
infarction; psychological disorders; primary care
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Introduction
Various mental health difficulties such as anxiety and depression are prevalent in those
with acute coronary syndrome (ACS: myocardial infarction or unstable angina), and such
difficulties are associated with poorer mortality, morbidity and psychosocial prognosis.1-3
Correlates of mental health difficulties in those with ACS are younger age, female sex,
socioeconomic status and smoking.2-5 Previous research has shown that mental health
problems are under-diagnosed post-ACS.6 Furthermore, a mental health diagnosis by
general practitioners (GPs) may not lead to subsequent treatment or benefit for these
patients.7, 8 GPs are often the first point of contact for those with mental health difficulties
after ACS but have been criticised for failing to diagnose mental health disorders during
visits to their clinics.9,
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However, since primary care typically involves multiple visits, it

may be that GPs assess potential problems over several appointments, and thus previous
results may underestimate GPs proficiency for identifying those with significant mental
health difficulties.10 We surveyed GPs of a national sample of patients with ACS to
determine the following: i) prevalence of mental health difficulties before and after index
hospitalisation, ii) variables associated with GP assessments of such difficulties, iii) the
use of prescribed pharmacotherapy for such difficulties.

Method
Participants
Patients were a consecutive national sample admitted with suspected ACS and evaluated
one year later (as described previously3, 11). GPs of 822 patients with confirmed ACS were
surveyed one year post-hospitalisation.
Procedure
The baseline methodology has been described previously.11 Briefly, a national survey of
ACS was conducted, during which patients were asked for consent to participate in a oneyear outcomes survey. One-year mortality and secondary prevention outcomes are
described elsewhere.3,12 Ethics committee approval was obtained from individual
centres/areas as appropriate.13 Each GP was sent a letter and questionnaire requesting
information on their patient’s vital status one year post-event. The questionnaire asked
GPs to provide mental health ratings (depression, anxiety or other) before and after the
index hospitalisation. Ratings were defined as none, probable (as assessed by GPs only)
or definite (formally assessed).
2

Statistical analysis
Analysis accounted for the original clustering of patients within hospitals by using
STATA/SE 8.2 (StataCorp LP, Texas, USA) robust variance estimation commands.
McNemar’s exact test calculated odds-ratios (ORs) for matched observations between
baseline and one year. Binary regression elicited relative risks (RRs) for outcomes.
Variables were dichotomised for binary regression analyses: Formal assessment and GP
assessments of mental health difficulties were collapsed into one category (having mental
health problems or not). Mental health assessment was predicted in multivariate analysis
(controlling for age (as a continuous variable), sex, having private health insurance,
smoking and a prior history of ACS (i.e. before index hospitalisation)).

Results
Response rates
The survey encompassed 681 GPs/practices, of which 411 (60%) completed a
questionnaire. These GPs were asked about 822 patients, and a questionnaire was
received for 475 (58%). Of these, 442 GPs answered the question on mental health
difficulties. GPs were less likely to respond if patients were older (RR=0.99 for one year
increase, 95% CI 0.99–1.0, p=0.019), and more likely to respond if patients had private
health insurance (RR=1.1, 95% CI 1.0–1.3, p=0.05).
Patient profile
Those assessed as having probable or definite mental health difficulties pre-hospitalisation
were less likely to have private health insurance, were marginally more likely to have a
prior positive history of ACS, and were marginally less likely to be men (Table 1).
________________
Table 1 about here
________________
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However, multivariate analysis containing all variables (Table 1) showed that all variables
except smoking at index hospitalisation were associated with the likelihood of being
assessed with mental health difficulties.
Prevalence of mental health difficulties
GPs rated 17% of patients as having significant mental health problems prior to the
hospitalisation for ACS. Patients were rated as having probable (GP assessed) mental
health problems (10%), or definite (formally assessed) mental health problems (7%).
Depression was listed for 39/76 (51%) (or 11% of the overall sample) of patients, and a
similar prevalence (51%) of anxiety was reported.
The prevalence of formally assessed mental health problems was similar after the index
admission (6%) (OR=0.8, 95% CI 0.3–2.2, p=0.824), but the prevalence of ‘probable’
cases (as assessed by GPs) increased significantly, from 10% to 19% (OR=4.3, 95% CI
2.1–10.2, p<0.001). Depression was listed as the prevailing mental health problem for
51/107 (48%) (or 12% of overall sample) of those identified as having problems by their
GPs, while 56% of were identified as having anxiety.
Predictors of new cases with mental health difficulties
For the 9% of additional cases of GP-assessed mental health difficulties post-ACS,
medical and demographic variables were analysed to determine what factors were
associated with GP assessments of these new cases. Analysis showed that those who
reported smoking at hospitalisation were about twice as likely to be assessed by GPs as
having mental health difficulties in both univariate and multivariate analysis (Table 2).
Those with a prior history of ACS were half as likely to be belatedly assessed with mental
health difficulties, but this significant association disappeared when controlling for other
variables.
________________
Table 2 about here
________________

Medications for mental health difficulties
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GPs were asked what medications the patients were prescribed one year post-event.
Antidepressants, anxiolytics and sleeping medications were prescribed to 9%, 8% and
11% of the current sample respectively (21% were prescribed a least one of these
medications). Of those with an assessment of probable or formal mental health difficulties
post-event (25%), 47% were recorded as taking some psychotropic medication (i.e. antidepressants (29%), anxiolytics (21%) or sleep medication (19%)). The proportion of
patients with some assessment of mental health difficulties taking anti-depressant or
anxiolytic medication was 39%. For those newly assessed as having mental health
difficulties (9%), 28% were prescribed anti-depressant (15%), anxiolytic (8%) or sleep
(10%) medications. There were no significant associations with age, sex, private health
insurance or established history of ACS (data not shown).

Discussion
Response rate
Response rates for the present study were comparable with international response for
postal surveys of GPs (52-61%).14 Non-response by GPs was associated with patient age
and patient private health insurance status. Despite these biases, the findings should have
a degree of generalisability.
Prevalence of mental health difficulties
GPs recorded that 17% of patients had significant mental health difficulties prior to their
hospitalisation for ACS. This is significantly higher than proportions of those with
depression and/or anxiety reported in surveys of community samples, and is comparable
to proportions seen in hospitalised samples.2,

15

This supports previous findings of a

significant association between mental health difficulties and cardiovascular disease.
Depression measured in-hospital in those with ACS predicts subsequent morbidity and
mortality.2,

12

The current findings suggest that researchers should try to account for a

history of mental health difficulties prior to hospitalisation, as these difficulties may already
be present prior to an acute event. However, although GPs indicated that patients had
mental health problems prior to admission, there is no way of knowing how long prior to
the event that these mental health difficulties occurred. Therefore, caution should be used
when interpreting these results.
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Interestingly, the proportion recorded as having probable (GP assessed) mental health
problems increased significantly after the acute event, almost doubling from 10% to 19%.
Depression and anxiety were listed as the main outcomes both before and after the index
hospitalisation. That the prevalence of formally assessed mental health problems was
similar after the index admission (7% v 6%) shows that GPs did not refer these probable
cases for further formal assessment. Why this is the case is unclear. However, it may be
that GPs assess these difficulties post-event as transient responses to a life-threatening
event, or GPs may be waiting to determine the severity of the event over time.
Alternatively, they may assume that these difficulties are being addressed in outpatients
programmes. GPs have previously been criticised for not recognising mental health
difficulties,9, 10 but this research shows that over time GPs are likely to observe significant
difficulties. This finding supports other research which shows that GPs notice mental
health problems over a period of time.10
Predictors of mental health difficulties
Mental health difficulties prior to hospitalisation were associated with younger age, sex,
and socioeconomic status (i.e. not having private insurance). This supports other wellestablished research findings,2, 15 and hints at the correctness of the current findings.
Patients smoking at baseline were more likely to be assessed as having mental health
difficulties post-event. This suggests that GPs may be using smoking status as a strong
indicator of potential mental health problems in those with ACS. In the patient sample
reported previously,3 those depressed at baseline were more likely to continue smoking.
This provides support for this method of assessing mental health difficulties.
Surprisingly, those with a prior history of ACS were less likely to be newly assessed as
having probable (GP assessed) mental health difficulties. This finding appears to be in
contrast with findings outlined above and other research showing that those with prior
coronary heart disease are more likely to have mental health difficulties.1, 2, 16-18 However,
previous research has also shown that those with myocardial infarction or angina were no
more likely to be diagnosed with depression by GPs than those without cardiovascular
disease.19 One possible explanation is that these patients had already been brought to the
attention of their GPs due to their prior history, and had previously been assessed as
having no such difficulties. Therefore, GPs may consider that if they had no difficulties
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after the previous event(s), they are less likely to have difficulties after the most recent
event. Further research is required to determine the exact reasons for this association.
Medications for mental health difficulties
Those whom GPs rated as having some mental health difficulties in the year post-event
were being prescribed some form of relevant medication (anti-depressants, anxiolytics or
sleeping medication) in almost half of cases (47%). It is not known from the data if GPs
are offering verbal advice to those patients whom they rate as having existing mental
health difficulties, but who are not currently prescribed medications. Similarly, over one
quarter (28%) of new cases were prescribed anti-depressant, anxiolytic or sleeping
medications at one year. It may be that GPs are waiting to determine the severity of these
new cases before prescribing further medications for mental health, or that physicians are
reluctant to prescribe further medication for patients already taking several different
kinds.19
Conclusion
A significant increase in mental health difficulties was recorded in those with ACS by their
GPs in the year after hospitalisation. Mental health difficulties were treated with
pharmacotherapy in a substantial proportion of eligible patients. GPs used smoking status
as an indication that patients had probable mental health difficulties. Future research
should investigate the possible reasons for this finding, and the exact mechanisms GPs
use to assess mental health in those with ACS.
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Table 1:

Comparative profile of patients with and without significant mental health
difficulties (GP or formally assessed) prior to index hospitalisation, showing
univariate and multivariate associations with formal/GP assessments of mental
health difficulties pre–event
No mental

Formal/

health

probable

difficulties

mental health

post–

difficulties pre–

hospitalisation

hospitalisation

(83%)

(17%)

Univariate

Multivariate
(all 5 variables combined)

RR

95% CI

p

RR

95% CI

p

0.97–

Age (years)(std
dev)

63.1 (12.4)

60.4 (11.7)

0.99

1.00

0.143

0.97

0.96–0.99

<0.001***

Men

75%

64%

0.7

0.4–1.0

0.063

0.5

0.4–0.7

<0.001***

Private insurance

40%

20%

0.4

0.3–0.7

0.001*

0.4

0.3–0.7

0.001*

hospitalisation

39%

48%

1.4

0.9–2.1

0.156

1.3

0.8–1.9

0.266

Prior history of ACS

34%

46%

1.5

1.0–2.3

0.059

2.0

1.3–3.0

0.001*

Smoking at

*p<0.05, **p<0.001, ***p<0.001

Table 2: Univariate and multivariate associations of new cases of mental health difficulties
(formal/GP assessments) post–event
Univariate

Multivariate

RR

95% CI

p

RR

95% CI

p

Age

0.99

0.97–1.02

0.550

1.01

0.99–1.03

0.693

Men

0.7

0.4–1.5

0.381

0.7

0.4–1.5

0.349

Private insurance

1.3

0.8–2.1

0.388

1.3

0.8–2.3

0.307

Smoking at hospitalisation

1.9

1.1–3.2

0.017*

2.1

1.3–3.4

0.003*

Prior history of ACS

0.5

0.3–0.9

0.023*

0.6

0.4–1.1

0.114

*p<0.05
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