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ABSTRACT  

Objective: In this study, we assessed whether adult patients with asthma are 

more likely to be diagnosed with depression than diabetes patients or ‘‘healthy’’ 

controls during follow-up in primary care. Methods: Data from the Nijmegen 

Continuous Morbidity Registration were used to assess the risk for a first 

depression. Patients with asthma were compared with patients with diabetes and 

with two healthy controls matched on age, gender, socioeconomic status and 

attending general practice. With Cox proportional hazard analysis, we compared 

the risk of depression between these groups. These analyses were corrected for 

relevant covariates including a time-depending variable for multimorbidity. 

Explorative subgroup analyses were done for age, gender, socioeconomic status 

and multimorbidity. Results: Cumulative incidence of depression in asthma 

patients was 5.2%, in DM patients 4.1% and in control subjects 3.3%. 

The hazard ratios for a first episode of depression in the asthma patients 

(n¼795) compared to DM patients (n¼1033) and control subjects after 

correction for covariates were 1.11 (95% CI 0.60–2.04) and 1.18 (95% CI 0.78–

1.79), respectively. Exploratory analyses showed that asthma patients without 

multimorbidity were at higher risk for a depression compared to reference 

groups, while asthma patients with multimorbidity were at lower risk for 

depression. 

Conclusion: Asthma patients were not more likely to be diagnosed with a first 

depression compared to ‘‘healthy’’ control subjects or diabetes patients. The 

influence of multimorbidity on depression risk in asthma patients warrants 

further study. 
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 INTRODUCTION  

A co-existing depressive disorder has important implications for the management of 

patients with asthma, as asthma control, quality of life, dyspnea and life expectancy 

are lower in patients who suffer from depression [1–8]. On the other hand, asthma – 

a chronic condition that can lead to dyspnea, impaired quality of life and feelings of 

helplessness during exacerbations – could trigger or augment depressive feelings [9–

11]. 

High-depression prevalence rates in asthma patients as well as a strong association 

between depressive symptoms and asthma have been reported [2,7,12–17]. Solis and 

coworkers asked depressed asthma patients to report the age of onset of their asthma 

and their depression, and concluded that asthma preceded depression more often than 

vice versa (i.e. 62 versus 24%) [18]. Other studies did not observe an association 

between asthma and depression [10,19,20]. The cross-sectional design of most 

studies does not shed light on the direction of this possible association [10,12–

17,19,20]. 

A study by Walters et al. was the first to show that primary care asthma patients were 

more likely to be diagnosed with depression compared to matched non-asthmatic 

individuals, although the strength of the association was only moderate [2]. 

The presumed association between asthma and depression is subject to a number of 

caveats. Firstly, in most studies ‘‘depression’’ merely represents a higher score on a 

depression questionnaire, which introduces the problem that symptoms of asthma 

and symptoms of depression can be entwined (for instance, fatigue can be the result 

of asthma, depression or both) [7,11–13]. Next, if asthma patients are indeed at 

higher risk of depression, the question remains if this is specific for asthma or a 

result of suffering from a chronic disease in general: increased depression rates have 

also been reported for other chronic diseases like ischemic heart pain, diabetes and 

epilepsy [5,13,16,21]. Finally, the depression risk could be different for relevant 

subgroups. For example, multimorbidity patterns differ between males and females 

[22]. 

The aim of the current paper is to assess whether adult patients with asthma are more 

likely to be diagnosed with adult-onset depression compared to patients with diabetes 

mellitus (DM) and ‘‘healthy’’ controls during continuous follow-up in primary care. 

We also looked at possible differences in this association between subgroups based 

on gender, socioeconomic status, age of asthma diagnosis and multimorbidity. 

METHODS  

Study design  

The study was a dynamic historical cohort study using data from the Continuous 

Morbidity Registration (CMR) Nijmegen database. The CMR records all events of 

morbidity presented to the general practitioners (GPs) in four general practices in the 

Netherlands since 1971 [23,24]. Together the practices serve a population of 

approximately 13 500 individuals with a low-turnover rate (55% per year). The 

practice population is representative for the Dutch population in terms of age, gender 

and socioeconomic class [24]. Because all Dutch inhabitants are listed with a general 

practice and receive their medical care through this particular practice; general 

practice patient records provide a complete overview of the patient’s medical history 

(including hospital care and diagnoses made by medical specialists in the hospital). 
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Moreover, primary care is highly utilized in the Netherlands with a mean of five 

visits per patient per year. All the morbidities that are recorded in the CMR database 

are classified according to the UK Royal College of General Practitioners’ E-book 

[25]. The GPs in the CMR practices use the criteria and definitions of the 

International Classification of Health Problems in Primary Care (ICHPPC-2) since 

1985 to classify morbidity [26]. However, they continued to use the E-list categories 

to maintain consistent data collection. 

Monthly meetings for all GPs involved are held to maintain the application of 

diagnostic criteria and discuss coding issues. 

All enlisted patients of the CMR practices have been informed about the use of the 

database for research and could opt out. Studies based on CMR data comply with the 

Code of Conduct for Health Research, which has been approved by the Data 

Protection Authorities for conformity with the applicable Dutch privacy legislation. 

Since only de-identified information that is already available in the CMR records 

was used for the current study, approval of an external ethics committee was not 

required. 

Subject selection  

This study was based on all data of the CMR database from January 1985 (i.e. start 

of registration with ICHPPC-2 criteria) until December 2008. We included adult 

patients with asthma, DM and healthy controls. We excluded individuals that 

fulfilled one or more of the following criteria: (1) missing data (e.g. no 

socioeconomic status available), (2) unknown date of a depression diagnosis, (3) a 

first episode of depression before adulthood (before the age of 18), (4) less than 1-

month follow-up, (5) diagnosis of both asthma and DM and (6) severe other 

morbidity (i.e. congenital heart disease, congenital neurological diseases or Down’s 

syndrome). 

Patients with asthma  

We considered all patients with asthma diagnosed since 1985 in the CMR database 

for this study (ICPC code R96). If asthma had been diagnosed before the age of 6, at 

least one subsequent asthma follow-up visit had to be recorded by the GP after the 

child’s 6th birthday. Asthma patients were excluded if depression was diagnosed 

prior to or at the same time as their asthma was diagnosed. Observation time started 

when the asthma patient turned 18 or, in case of adult-onset asthma, at the time of 

diagnosis. 

Patients with diabetes  

We selected patients with DM type 1 or type 2 as a reference group suffering from 

another common chronic disease that is associated with a high-prevalence of 

depression [21]. 

Diabetes was selected because it has low mortality (510% in 5 years), no rapid 

progression, no known intrinsic relation to depression and different symptoms than 

asthma. Again, observation time started when the patient turned 18 or at the time of 

diagnosis in case of adult-onset DM. DM patients with a diagnosis of depression 

prior to or at the same time of the DM diagnosis were excluded. 

Control subjects  
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Patients with an asthma diagnosis were matched to control subjects drawn from the 

CMR cohort. Control subjects were free from any of the chronic conditions in Box 1 

at the start of (but not necessarily later in) their observation period. These chronic 

conditions were selected because they affected at least 10 000 Dutch residents and 

were severe enough to result in at least 10 000 DALYs lost in 2011 [27]. We 

matched every asthma patient to two control subjects based on gender, date of birth 

(±2 years), general practice and socioeconomic status. The observation time of the 

matched controls started at the same point in time as the asthma patient’s date of 

asthma diagnosis. If a first episode of depression in a potential control subject was 

recorded prior to or at the start date of the observation time of the asthma patient he 

or she was matched to, another control subject was selected. Obviously, control 

subjects could not develop asthma or DM during the observation period. 

Registration of depression in CMR database  

For this study, the date of a first episode of a physiciandiagnosed depression was 

considered an ‘‘event’’. It has been demonstrated that there is a high agreement 

(85%) between a diagnosis of depression as recorded by the CMR GPs and the 

definition of major depressive disorder using the criteria in the Diagnostic and 

Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) [28]. Pre-adult 

onset depression (i.e. first episode of depression before the age of eighteen) was 

excluded from this study as it is different from adult onset depression in terms of 

severity, suicide risk, associated multimorbidity and treatment approach [29]. 

[BOX 1] 

Statistical analysis  

Characteristics of the asthma group were compared to the DM and control groups, 

and analyzed using _
2 

tests and unpaired Student’s t tests. Incidence density rate for 

depression was the fraction of subjects per group that were diagnosed with a 

depression during the follow-up. 

Cumulative uncorrected incident rate ratio (IRR) was calculated by comparing the 

cumulative incidence for the asthma group with the DM and control groups. The Cox 

proportional hazards analysis was used to identify the risk of an ‘‘event’’ (first 

depression) in the patients with asthma compared to the DM and control groups. The 

analyses with DM patients were corrected for age of start data collection, gender, 

socioeconomic status, attending general practice and multimorbidity. Multimorbidity 

was defined as the coexistence of one or more recorded chronic conditions (Box 1) 

and was entered as a dichotomous time-dependent covariate in the model (i.e. 

months of follow-up with multimorbidity compared to months of follow-up without 

multimorbidity). 

The survival analysis comparing asthma patients with control subjects was corrected 

for multimorbidity during the followup only. The same analyses were done for 

relevant subgroups with at least 300 subjects. We considered gender, socioeconomic 

status, age of diagnosis (i.e. before the age of 18 versus 18 or older) and 

multimorbidity (yes/no) as subgroups. 

Models were corrected for relevant covariates as described above except for the 

covariate that was used to divide the population in subgroups. Both uncorrected and 

corrected hazard ratio’s (HRs) are presented. 
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p Values used in all the analyses were two-tailed; p50.05 was considered statistically 

significant. Analyses were performed with SPSS version 18 (SPSS Inc., Chicago, 

IL). 

RESULTS  

The final dataset consisted of 795 patients with asthma, 1033 patients with diabetes 

and 1590 matched control subjects. 

Figure 1 shows the subject selection for the study. Twentyfour subjects were 

excluded because of childhood-onset depression and of those subjects three had been 

diagnosed with asthma as well. None of the DM patients were excluded based on this 

criterion. We were unable to find two eligible control group matches for four asthma 

patients (50.5%) and excluded these patients from the analyses. 

The DM patients differed significantly from the asthma patients in terms of age, 

gender, socioeconomic status and attending practices (Table 1). Incidence density 

rate for a (physician diagnosed) first depression did not differ significantly between 

asthma and DM patients, but asthma patients did show a higher risk of depression 

compared to control subjects. The cumulative uncorrected IRR for depression in 

asthma patients compared to DM patients and to control subjects was 1.29 and 1.58, 

respectively. 

The HRs for a first episode of depression in the asthma patients compared to DM 

patients and control subjects after correction for covariates were 1.11 (95% CI 0.60–

2.04) and 1.18 (95% CI 0.78–1.79), respectively (Table 2). 

Tables 3 shows that the HR of depression in asthma patients without multimorbidity 

was 1.87 (95% CI 1.16–3.02) compared to healthy controls, whereas the HR of 

depression in asthma patients with multimorbidity was 0.37 (95% CI 0.16–0.86) 

compared to control subjects. The same applied for the comparison with DM patients 

(Table 4). No other significant risk differences were found in the subgroup analyses. 

DISCUSSION  

The present study was performed to determine the risk of a first episode of 

physician-diagnosed depression in adult asthma patients compared to individuals 

who were either ‘‘healthy’’ at the start of their observation time or had another 

common chronic disease (i.e. diabetes). Based on our analyses, we cannot conclude 

that patients with asthma are at higher risk for depression. These findings do not 

support the general belief that asthma is a risk factor for depression. 

Although we did not find a significantly higher risk of depression in asthma patients, 

our results are similar to the results of the only other comparable study [2]. In this 

particular study, the incident rate ratio (IRR) was calculated and the uncorrected IRR 

for a physician-diagnosed depression was 1.63 for asthma compared to healthy 

controls, which is very similar to our findings (i.e. 1.58). 

A limitation is that we had no information available on asthma disease severity, level 

of asthma control, smoking rate and obesity. They may, however, be potential 

confounders. 

Patients with frequent exacerbations, moderate-to-severe asthma or uncontrolled 

asthma may be at higher risk of depression than patients with stable, intermittent-to-

mild or controlled asthma. This warrants further exploration. We also did not have 

information on obesity and smoking rate, which are both associated with higher 

asthma severity as well as with depression and could therefore be important 
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confounders [30,31]. Careful registration of these lifestyle characteristics has 

increased in the last decades, but as the data collection in the CMR already started in 

the 1980s, we could not correct for these factors. 

We did, however, correct for the time that patients suffered from comorbidity during 

their observation time. Inclusion of a time-depending covariate is an important 

advantage of the chosen statistical technique and makes optimal use of our 

longitudinal valid primary care data for more than 30 years. 

However, even the use of this covariate does not fully encompass the complexity of 

multimorbidity, we included only a selection of comorbid conditions [27]. Also, 

severity of these conditions is not recorded in the CMR and could influence 

depression risk as well [16,32]. Next, the risk of depression increases with the 

number of chronic conditions [32]. Considering the sharp increase in the number of 

patients with multimorbidity and the results of our subgroup analysis, we would 

encourage further research on the effect of multimorbidity on depression risk in 

asthma. 

We used depression as diagnosed by the GP as the outcome for our study. The 

prevalence of depression is considered to be underestimated as not all depressed 

patients present their problem to a GP and GPs do not always diagnose depression 

when presented [33]. However, a depression diagnosed by a GP reflects a relevant 

depression because the patient has a reason for encounter. Then again, usually 

participating patients are asked to fill out a questionnaire on depressive  

[FIGURE 1] [TABLE 1] [TABLE 2] [TABLE 3] [TABLE 4] 

symptoms which could result in an overestimation of depression risk [7,11–13]. The 

advantage of our definition is that the diagnosis is clinically relevant as the patient 

considered it necessary to present the problem to the GP. This is reflected by the fact 

that 30–50% of depression cases that were ‘‘missed’’ by GPs had the lowest possible 

‘‘depression score’’ on a depression questionnaire and must be considered as very 

mild or even ‘‘doubtful’’ depression cases [34]. We used a large primary care cohort 

with extensive follow-up, with almost 800 patients with asthma and matching 

numbers of controls. Since all residents in the Netherlands are registered in a general 

practice, prevalence and incidence figures based on primary care registrations are 

representative for the general population. While most previous studies have only 

looked at the cross-sectional association between asthma and depression [10,12–

17,19,20], in our current study we were able to study the temporal relation between 

asthma and depression. 

Based on our study, we cannot conclude that patients with asthma are at higher risk 

for depression. Nonetheless, there is little doubt about the implications of depression 

on morbidity in patients with asthma [1–8]. There are some studies showing positive 

effects of ‘‘depression’’ management (for instance, with pharmacotherapy or aerobic 

training) on asthma morbidity and psychosocial morbidity [35,36]. 

CONCLUSION  

Asthma patients were not more likely to have a first diagnosis of depression during 

the follow-up compared to these reference groups. More research is needed to better 

understand the ambiguous role of multimorbidity in depression risk of asthma 

patients. 
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Figure 1. Flow chart of selection procedure of asthma patients, diabetes patients and control subjects in Continuous Morbidity Registration (CMR)
Nijmegen Database. *Total number of patients registered at one of the participating CMR practices between 1985 and 2008 at any given time. ySeveral
subjects with more than one exclusion criterion.
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