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ABSTRACT
Background Limited information exists on the relationship between specific
chronic somatic conditions and care for co-morbid depression in primary care
settings. Therefore, the present prospective, general practice-based study
examined this relationship.
Method Longitudinal data on morbidity, prescribing and referrals concerning
991 patients newly diagnosed with depression by their general practitioner (GP)
were analysed. The influence of a broad range of 13 specific chronic somatic
conditions on the initiation of any depression care, as well as the prescription of
continuous antidepressant therapy for 180 days, was examined. Multilevel
logistic regression analysis was used to control for history of depression,
psychiatric co-morbidity, sociodemographics and interpractice variation.
Results Multilevel analysis showed that patients with pre-existing ischaemic
heart disease (72.1%) or cardiac arrhythmia (59.3%) were significantly less
likely to have any depression care being initiated by their GP than patients
without chronic somatic morbidity (88.0%). No other specific condition had a
significant influence on GP initiation of any care for depression. Among the
patients being prescribed antidepressant treatment by their GP, none of the
conditions was significantly associated with being prescribed continuous
treatment for 180 days.
Conclusions Our study indicates that patients with ischaemic heart disease or
cardiac arrhythmia have a lower likelihood of GP initiation of any care for
depression after being newly diagnosed with depression by their GP. This
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finding points to the importance of developing interventions aimed at supporting
GPs in the adequate management of co-morbid depression in heart disease
patients to reduce the negative effects of this co-morbidity.
INTRODUCTION
Depression is known to be co-morbid with a wide and diverse range of chronic somatic
conditions, including heart disease, gastrointestinal, neurological and respiratory conditions
(Patten et al. 2005; Nuyen et al. 2006). In general, the presence of co-morbid depression in
chronically ill patients is associated with increased symptom burden, additive functional
impairment, decreased quality of life and increased health-care use, as well as decreased selfcare and adherence to treatment regimens (Katon, 2003; Stein et al. 2006). Evidence is
accumulating that depression co-morbid with chronic somatic disease may be associated
with increased mortality, particularly in patients with heart disease and diabetes (e.g. Barth et
al. 2004; Zhang et al. 2005). Given the negative impact of co-morbid depression, active
treatment of depression among patients with chronic somatic illness is recommended
(Whooley & Simon, 2000; Evans et al. 2005). This approach is further substantiated by
recent evidence that depression in somatically ill patients can be treated effectively
(Krishnan, 2003; Simon et al. 2005).
Because most depressed patients are cared for in primary care settings, it is important to
have knowledge of the primary care management of depression in patients with pre-existing
chronic somatic disease. Most primary care-based studies that examined the influence of
having chronic somatic disease on depression care used a composite measure of chronic
somatic morbidity and found conflicting results (Simon et al. 1995; Sartorius et al. 1996;
Nutting et al. 2000; Unützer et al. 2000, 2003). Possible explanations for this discrepancy in
findings may include differences in study settings and patient characteristics, focusing on
different outcome measures of depression care, and considering different sets of specific
conditions to establish a composite measure of chronic somatic morbidity.
There is reason to believe that the relationship between chronic somatic conditions and
depression management in primary care varies by type of condition. Having chronic somatic
morbidity may influence care for depression in several, not mutually exclusive, ways. A preexisting condition may impede depression management because it exerts a strong competing
effect on physicians' limited attention and time (Klinkman, 1997), or because physicians
and/or patients erroneously believe that there is little reason to initiate any care for
depression because it is a ‘normal’ consequence of having that illness (Cole et al. 1997), or
because physicians are reluctant to prescribe antidepressant drugs because of potential
adverse side-effects or drug interactions, or to avoid polypharmacy (Bogner et al. 2006).
Alternatively, having a chronic somatic condition may also positively impact depression
management because it implicates frequent physician–patient contacts and thus more
opportunities for depression care (Kurdyak & Gnam, 2004). It is likely that the relevance of
each of the mechanisms described above varies by type of condition, and therefore
differential effects of specific chronic somatic conditions on depression care are expected.
However, to the best of our knowledge, only two primary care-based studies have looked at
the impact of individual chronic somatic conditions. Bogner et al. (2006) investigated the
role of cardiovascular conditions and found that older primary care patients with heart failure
had a significantly lower likelihood of receiving ‘active’ management for depression (i.e.
receiving counselling/supportive listening, referred to a mental health specialist, or
prescribed psychotropic medication) than those without heart failure. Other types of
cardiovascular disease were not significantly related to depression management. An earlier
study by Dunn et al. (1999) indirectly suggests no large differential effects of chronic fatigue
syndrome, cancer, coronary heart disease, stroke, diabetes and fibromyalgia on ‘adequate’
duration of antidepressant treatment (i.e. prescribed at least 120 days of antidepressant
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therapy at an adequate daily dose within the first 6 months after initiation of therapy) in
general practice patients aged 18 years or older.
The aim of the present prospective study was to examine the influence of specific chronic
somatic conditions on the management of newly diagnosed episodes of depression in general
practice. Unlike previous research, this study considered a broad range of conditions and was
not restricted to older patients. The following two research questions were addressed: (1)
What is the influence of specific chronic somatic conditions on the initiation of any
depression care in patients newly diagnosed with depression by their general practitioner
(GP)? (2) Among the patients being prescribed antidepressants by their GP, what is the
influence of these specific conditions on prescription of continuous antidepressant treatment?
METHOD
Study setting
Morbidity, drug prescription and referral data were extracted from the electronic medical
record systems of 103 GPs working in 60 practices. These data were collected within the
framework of the second Dutch National Survey of General Practice (DNSGP-2; Westert et
al. 2005) and the National Information Network of General Practice (LINH, 2006). The
DNSGP-2 was a nationwide study of morbidity and interventions in general practice in The
Netherlands carried out in 2001. Established in 1992, the LINH database holds longitudinal
data on morbidity, prescribing and referrals from participating general practices. The LINH
data served as the ‘backbone’ of the DNSGP-2. Because the 60 practices took part in the
DNSGP-2 and continued participation in the LINH, follow-up data were available after the
end of the 1-year DNSGP-2 study period, allowing us to examine depression care provided
by GPs during a 1-year period after they had diagnosed a depression.
Morbidity data comprised: (1) diagnoses made during contacts with a patient, and (2)
diagnoses of all relevant health problems of a patient, including those developed in the past,
recorded on a so-called ‘problem list’ (Metsemakers et al. 1992). Diagnoses were coded
according to the International Classification of Primary Care (ICPC; Lamberts & Woods,
1987) based on the criteria of the International Classification of Health Problems in Primary
Care (ICHPC-2-Defined; WONCA Classification Committee, 1983). During the contact
registration, GPs recorded whether a health problem concerned a new or an ongoing problem
and different contacts for the same health problem were clustered into episodes of disease.
Prescription records were coded according to the Anatomical Therapeutic Chemical (ATC)
classification system (WHO, 2006).
Study population
The total practice population registered with the 60 practices (n=236 829) in 2001 was
representative of the Dutch population in terms of age, gender and type of health-care
insurance.
Potential participants were patients who were diagnosed at the age of 18 years or older with
a new episode of depression (ICPC code P76) during the 1-year contact registration of the
DNSGP-2 (n=1110). The ICHPPC-2-Defined criteria for depression correspond largely to
those of the DSM-IV for major depression (Van den Akker et al. 2004). To ensure that new
depressive episodes were investigated, patients were required not to have received a
prescription for any antidepressant (ATC code N06A) or lithium (code N05AN01) nor to
have been referred to a mental health specialist in the 3 months before depression diagnosis.
Patients who died during the 1-year follow-up study period (n=26) and those who were no
longer registered with the same practice at the end of the study period (e.g. because of
moving, nursing home admission; n=83) were excluded.
The total study population (n=991) was used to answer the first research question
concerning initiation of any depression care in the year following depression diagnosis. The
second research question on prescription of continuous antidepressant therapy was examined
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using a subset of this population, namely the patients who received at least one prescription
for an antidepressant during the study period (n=790). To ensure that antidepressant
treatment provided by GPs was investigated, we excluded patients who received a
prescription for lithium and/or were referred to a mental health specialist during the study
period (n=93). In addition, 30 patients were excluded because either the first antidepressant
drug was prescribed 180 days or more after depression diagnosis or because specific
prescription data were missing, leaving a study population of 667 patients to examine
continuity of antidepressant treatment.
Dependent variables
Any depression care was considered to be initiated following depression diagnosis if the
patient received at least one prescription for any antidepressant or lithium, and/or was
referred at least once to a mental health professional for depression, and/or had at least one
follow-up face-to-face contact for depression with their GP within 4 weeks after diagnosis.
The last part of our definition was incorporated to ensure that patients were included whose
depression was being managed by a GP by means of a (short-term) psychological
intervention or a ‘watchful waiting’ approach.
To measure prescription of continuous antidepressant treatment, a ‘continuous multipleinterval measure of medication availability’ (CMA) was used (Steiner & Prochazka, 1997).
This measure represents the sum of the days covered by all prescriptions in a specific period
divided by the total number of days during the specified period, and can potentially range
from 0% to values exceeding 100% (in case of oversupply). The number of days covered by
each prescription was estimated by multiplying the quantity of a drug prescribed by its
corresponding defined daily dose (DDD). The DDD is the assumed average maintenance
dose per day for a drug used for its main indication in adults (WHO, 2006). Subsequently,
for each patient, a CMA score for a 180-day period was calculated and used to define
presence (CMA
80%) or absence (CMA<80%) of being prescribed continuous
antidepressant therapy. A 180-day period was examined because clinical practice guidelines
for the treatment of depression (e.g. Anderson et al. 2000; APA, 2000), including the
guideline of the Dutch College of General Practitioners (Van Marwijk et al. 2003),
recommend continuing antidepressant treatment for at least 6 months after remission. A
CMA cut-off score of 80% is used conventionally to define a treatment episode as
continuous or discontinuous based on prescription data (Katon et al. 2005).
Independent variables
The primary independent variable of interest was having a specific chronic somatic
condition at the time of newly diagnosed depression. Diagnoses recorded during patient
contacts, as well as diagnoses recorded on the problem lists, were used to identify patients
with pre-existing specific chronic conditions. Thirteen conditions were studied because they
are highly prevalent in general practice and/or known to be frequently co-morbid with
depression (Patten et al. 2005; Nuyen et al. 2006) (see Appendix for a description of the
included diagnoses): colon conditions, stomach/duodenal conditions, hypertension, cardiac
arrhythmia, ischaemic heart disease, osteoarthritis/rheumatoid arthritis, migraine,
neurological disease, chronic lung conditions, skin conditions, diabetes mellitus, thyroid
conditions, and cancer. In addition, by considering a comprehensive range of other diagnoses
of possible chronic somatic conditions (see Nuyen et al. 2006), a broad and heterogeneous
category of ‘any other chronic condition’ was established. Patients were defined as having
no chronic somatic morbidity if they were not diagnosed with any of the conditions
considered.
Other variables were taken into account that could potentially influence depression care,
including history of a previous depressive episode, psychiatric co-morbidity, and
sociodemographic variables (age, gender, highest educational level attained) (Kessler et al.
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2003). A prior depressive episode was considered to have occurred when a patient had a
depression diagnosis on their problem list. The presence of co-existent psychiatric morbidity
at the time of depression diagnosis was derived from diagnoses recorded during the contact
registration and those recorded on the problem lists. Two categories were formed: co-morbid
anxiety disorder and other psychiatric co-morbidity (i.e. substance abuse disorder,
schizophrenia/other psychotic disorder, or other mental disorder). Age was categorized into
five groups (18–24, 25–44, 45–64, 65–74 and
75 years) and educational level into three
[low (none or elementary school), middle (high school) and high (college or university)]. A
separate category of missing educational data was created because the attained level of
education was unknown for a substantial number of patients (23.9%).
Statistical analysis
Multilevel logistic regression analysis using MLwiN version 2.0 was carried out to examine
the first research question on the association between specific chronic somatic conditions
and initiation of any depression care. Multilevel analysis was used because the data had a
two-level hierarchical structure (practice level and patient level) and allowed us to adjust for
variation due to differences between general practices. A random intercept logistic model
was used, yielding the odds of initiation of any depression care for each group of patients
with a specific chronic somatic condition compared to patients without chronic somatic
morbidity, controlling for the potential influence of the measured covariates as well as
interpractice variation. Parameters were estimated using the second-order predictive quasilikelihood procedure with extra-binomial variation at level one (Goldstein, 1995).
The second research question regarding prescription of continuous antidepressant therapy
was addressed in a similar way. Sensitivity analyses were conducted to test whether the
results concerning continuous prescription were robust to using a more (90%) or a less
(70%) stringent CMA threshold value.
Of note, as both initiation of any depression care and continuous antidepressant prescription
are common outcomes, the odds ratio estimated by logistic regression may substantially
overestimate the relative risk. To prevent misinterpretation of odds ratios as meaning the
same thing as relative risks in our study, regression coefficients and their confidence
intervals are presented.
RESULTS
Initiation of depression care
The study sample of 991 patients with a new episode of depression had a mean age of 49.0
years (S.D.=16.9, range=18–93 years) at the time of depression diagnosis and 66.7% of the
patients were female. Table 1 shows that 648 patients (65.4%) had pre-existing chronic
somatic morbidity, with hypertension (18.8%) being the most prevalent specific chronic
condition and migraine (3.5%) the least prevalent. Table 1 further presents the clinical and
sociodemographic characteristics of the total groups of patients with and without chronic
somatic illness.
[TABLE 1]
The unadjusted rate of initiation of any depression care in the year after depression
diagnosis by each characteristic is shown in Table 2. Also shown are the unadjusted rates for
the three measured ‘types’ of depression care. Overall, 86.6% of the patients received any
care for depression. Of these 858 patients, 81.5% were prescribed an antidepressant or
lithium, 3.3% were referred to a mental health professional, and 10.6% received both types
of care. Forty patients (4.6%) were neither prescribed antidepressants nor referred but had at
least one face-to-face contact with their GP for depression within 4 weeks of diagnosis. In
85.8% of the patients with chronic somatic morbidity, management of depression was
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initiated, a slightly lower percentage than among the patients without chronic somatic
disease (88.0%). The unadjusted rate of initiation of any depression care varied by type of
condition, ranging from 59.3% for patients with cardiac arrhythmia to 92.7% for patients
with a thyroid condition.
[TABLE 2]
From the multilevel logistic analysis we learned that, as compared to patients without
chronic somatic illness, patients with ischaemic heart disease or cardiac arrhythmia were
significantly less likely to receive any depression care from their GP following a diagnosis of
new depressive episode (Table 2, last two columns). The odds of initiation of any depression
care tended to be decreased for patients with migraine (p=0.078).
Prescription of continuous antidepressant treatment
The mean age at the time of depression diagnosis of the 667 patients being prescribed
antidepressant therapy was 50.3 years (S.D.=16.9, range=18–90 years) and 65.7% were
female. Table 3 shows the characteristics of the sample by presence and absence of chronic
somatic morbidity. Among the 437 (65.5%) patients with pre-existing chronic illness,
hypertension (19.0%) was the most common specific condition and cardiac arrhythmia
(2.7%) the least common.
[TABLE 3]
Overall, 37.8% of the patients were prescribed continuous antidepressant therapy for 180
days. As shown in Table 4, the unadjusted proportion of patients with continuous
antidepressant prescription was somewhat lower in the group with chronic somatic morbidity
(37.1%) than in the group without chronic somatic morbidity (39.1%). The unadjusted rate
of being prescribed continuous therapy for 180 days differed according to type of condition.
Patients with cardiac arrhythmia showed the highest rate of continuous prescription (50.0%),
whereas the lowest rate was found among patients with a thyroid condition (23.3%).
[TABLE 4]
Subsequent multilevel logistic regression analysis did not reveal a significant influence of
any specific chronic somatic condition on continuous prescription of antidepressant therapy
(Table 4, last two columns). Sensitivity analyses using a more (90%) or a less (70%)
stringent CMA cut-off score to define being prescribed continuous treatment revealed
basically the same results as using the conventional threshold of 80%. Only patients with
thyroid disease were found to be significantly less likely than patients without chronic
somatic morbidity to have been prescribed continuous antidepressant therapy when using a
threshold of 70% (p=0.022).
DISCUSSION
Principal findings
The present study indicated that general practice patients with pre-existing ischaemic heart
disease or cardiac arrhythmia were less likely than patients without chronic somatic disease
to have any depression care being initiated after being newly diagnosed with depression by
their GP. No other specific chronic somatic condition impacted significantly on GP initiation
of any depression care. Furthermore, among the patients being prescribed antidepressants by
their GP, no specific chronic somatic condition was found to have a significant influence on
prescription of continuous antidepressant treatment for 180 days.
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Strengths and weaknesses of the study
Our study is the first to examine the relationship between specific chronic somatic
conditions and depression management in general practice using a nationally representative
sample of general practice patients. Unlike previous primary care-based studies (Dunn et al.
1999; Bogner et al. 2006), our study considered a wide range of specific chronic somatic
conditions, both initiation of depression care and prescription of continuous antidepressant
treatment, and used a study population that was not confined to older patients. Furthermore,
besides controlling for several potential confounders at the level of individual patients,
including history of depression, psychiatric co-morbidity and sociodemographic
characteristics, we adjusted for variation at the practice level by using multilevel modelling.
A number of potential limitations of our study should be considered. First, we relied on data
from medical record systems, which may be incomplete. However, it is likely that the
completeness of registration of antidepressant drug prescriptions is high because the study
was carried out in computerized practices where prescriptions are facilitated by the computer
software. Furthermore, to identify patients with chronic somatic morbidity, in addition to
diagnoses recorded during patient contacts, diagnoses recorded on problem lists were used,
making it unlikely that a substantial number of patients was misclassified as having no
(specific) chronic somatic morbidity. Second, the data did not allow us to take into account
the severity of specific chronic somatic conditions. Third, the number of patients with a
specific chronic condition was sometimes low, which may have limited statistical power to
obtain significant results for smaller effects. Fourth, our data did not include direct
information on whether a psychological intervention or watchful waiting approach was
initiated by the GP after having diagnosed depression. Fifth, the operationalization of being
prescribed continuous antidepressant therapy may be criticized. The time period a drug
prescription was intended to cover was estimated by using the DDD. The DDD assigned to a
drug is nearly always a compromise based on systematic review of the available literature
and is not necessarily equal to the actual dose prescribed. Our results regarding continuous
prescription should not be biased if the difference between the DDD and the actual
prescribed dose did not differ substantially, depending on the presence or absence of (a
specific) chronic somatic illness. Sixth, although a CMA threshold value of 80% is generally
used, there is no clear clinical or pharmacological rationale for the appropriateness of this
cut-off score (Steiner & Prochazka, 1997). However, results using different thresholds did
not differ substantially from those using the conventional 80% cut-off score, aside from the
finding that patients with thyroid disease were less likely than patients without chronic
somatic morbidity to have been prescribed continuous antidepressant treatment for 180 days
when using the less stringent threshold of 70%.
Clinical implications and suggestions for future research
Our finding that general practice patients with ischaemic heart disease or cardiac
arrhythmia are less likely to have any care being initiated for newly diagnosed depression is
clinically important because the presence of co-morbid depression in patients with heart
disease has been found to adversely impact various domains of functioning, quality of life,
symptom burden, health-care utilization, self-care and adherence to medical regimens
(Katon, 2003; Stein et al. 2006). Furthermore, there is substantial evidence that depression
increases the risk of subsequent cardiovascular events and mortality in patients with
coronary heart disease or post-myocardial infarction (MI) patients (e.g. Barth et al. 2004;
Van Melle et al. 2004). Given the adverse effects of co-morbid depression, an active
approach to the management of depression in patients with heart disease is supported, all the
more because a growing body of research indicates that concomitant depression with
ischaemic heart disease can be effectively and safely treated with selective serotonin
reuptake inhibitors (SSRIs) (Roose & Miyazaki, 2005). Use of SSRIs may even reduce the
risk for cardiovascular morbidity and mortality in post-MI patients (Sauer et al. 2001; Taylor
et al. 2005). The beneficial influence of antidepressant treatment is further substantiated by a
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recent naturalistic study demonstrating that primary care patients with ischaemic heart
disease and co-morbid depression showed significant improvement in mood, social and
emotional functioning, and disability following initiation of antidepressant treatment (Simon
et al. 2005). Besides pharmacological treatment, current preliminary evidence suggests that
psychological interventions also lead to a reduction in depression, although they appear to
have no effect on mortality and non-fatal infarction (Berkman et al. 2003; Rees et al. 2004).
Our data did not permit us to identify the mechanism(s) underlying the observed negative
effect of having ischaemic heart disease or cardiac arrhythmia on initiation of any depression
care. It is possible that heart disease in particular exerts a strong competing effect on GPs'
limited attention and time, that co-existent depression in heart conditions is being viewed as
a ‘natural’ reaction not needing active treatment or monitoring, and/or that in heart disease
potential adverse side-effects or drug interactions have a strong negative effect on initiating
antidepressant therapy. It might be that the well-documented unfavourable cardiovascular
profile of tricyclic antidepressants (TCAs) largely explains our findings (Roose & Miyazaki,
2005). Indeed, in our study, GPs, when initiating antidepressant therapy, infrequently
prescribed TCAs to their patients with ischaemic heart disease (8.0%) or cardiac arrhythmia
(8.3%). However, the relative contraindication for the use of TCAs in patients with heart
disease does not seem to be the reason for the observed low rates of initiation of any
depression care, as TCAs were also infrequently prescribed for non-chronically ill patients
with newly diagnosed depression. Furthermore, we found not only relatively low rates of
initiation of any antidepressant drug therapy among the patients with ischaemic heart disease
or cardiac arrhythmia but also relatively low rates of referral and having at least one followup face-to-face contact for depression in the 4 weeks following diagnosis (see Table 2). This
could suggest that GPs have a relative general ‘reservation’ about initiating any form of
depression care in patients with heart conditions, including watchful waiting. Further
research is required to understand the mechanism(s) underlying the relationship between
having ischaemic heart disease or cardiac arrhythmia and a lower likelihood of receiving any
care for co-morbid depression in general practice.
A number of other suggestions for future research are offered by our study results. Apart
from the negative influence of having ischaemic heart disease or cardiac arrhythmia on
initiation of any depression care, we observed no other significant impact of specific chronic
somatic morbidity on GP management of depression. However, as stated earlier, the lack of
other findings may have been due to insufficient statistical power. Further research using
larger samples of general practice patients is required to settle this issue. Our finding that
initiation of any depression care as well as prescription of continuous antidepressant therapy
varied considerably across the various conditions at least indicates that future studies using a
composite measure of chronic somatic morbidity need to be aware of the possibility of
obscuring meaningful differential effects of specific chronic conditions on depression
management.
In our study, we examined depression care routinely provided by GPs, and thus relied on
their clinical diagnoses of depression and not on diagnoses based on DSM-IV criteria.
Accordingly, the observed rates of depression management were determined by the
probability that the GPs diagnosed depression and their decision to initiate some type of
depression care. Not addressing diagnosis of depression may give an incomplete picture of
the relationship between primary care depression management and specific chronic somatic
conditions, because of the possibility that underdiagnosis of depression by GPs may vary by
type of condition (Nuyen et al. 2005). Ideally, future research on this relationship should
include a validated measure of depression to be able to take into consideration the accuracy
of GPs' diagnosis of depression. In addition, including an objective measure of depression
severity will allow a detailed investigation of the adequacy of GP management of co-morbid
depression. For instance, given the inconclusive evidence for the effectiveness of
antidepressants for minor depression (Oxman & Sengupta, 2002), it would be interesting to
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know how many chronically ill patients with milder forms of depression are being prescribed
antidepressants by their GP and how such treatment practice influences continuity of
antidepressant treatment.
Although not the primary focus of this study, it is noteworthy that 15.8% of the total
variance in initiation of depression care and 21.5% of that in prescription of continuous
antidepressant therapy was due to difference between practices, which indicates that general
practice characteristics are important determinants of management of depression. Further
study is needed to identify and understand GP variation.
CONCLUSIONS
This study indicates that patients with ischaemic heart disease or cardiac arrhythmia and
who are newly diagnosed with co-morbid depression by their GP have a lower likelihood of
having any care for depression being initiated by their GP compared with non-chronically ill
patients newly diagnosed with depression. This finding points to the importance of
developing interventions targeted at supporting GPs in the adequate management of comorbid depression in patients with heart disease to reduce the negative impacts of co-morbid
depression and possibly improve outcomes from heart disease. To this end, the mechanisms
first have to be ascertained that underlie the decreased likelihood of GP initiation of any
depression care in heart disease patients.
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