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Abstract

Purpose We determined the prevalence of untreated depression in patients with hypertension (HT) and/or diabetes (DM) and
estimated the extra health care use and expenditures associated with this comorbidity in a rural Hungarian adult population.
We also assessed the potential workload of systematic screening for depression in this patient group.

Methods General health check database from a primary care programme containing survey data of 2027 patients with HT
and/or DM was linked to the outpatient secondary care use database of National Institute of Health Insurance Fund Man-
agement. Depression was ascertained by Beck Depression Inventory score and antidepressant drug use. The association
between untreated depression and secondary healthcare utilization indicated by number of visits and expenses was evaluated
by multiple logistic regression analysis controlled for socioeconomic/lifestyle factors and comorbidity. The age-, sex- and
education-specific observations were used to estimate the screening workload for an average general medical practice.
Results The frequency of untreated depression was 27.08%. The untreated severe depression (7.45%) was associated with
increased number of visits (OR 1.60, 95% CI 1.11-2.31) and related expenses (OR 2.20, 95% CI 1.50-3.22) in a socioeco-
nomic status-independent manner. To identify untreated depression cases among patients with HT and/or DM, an average
GP has to screen 42 subjects a month.

Conclusion It seems to be reasonable and feasible to screen for depression in patients with HT and/or DM in the primary care,
in order to detect cases without treatment (which may be associated with increase of secondary care visits and expenditures)
and to initiate the adequate treatment of them.
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Introduction

Ischaemic heart disease ranked 4th, stroke 5th, and diabetes
mellitus (DM) 24th in the causes of global health loss, as
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contributes in a significant manner to global burden of dis-
ease; first and foremost, major depression currently is esti-
mated as the second most frequent cause of years lived with
disability (YLDs) [4].

Taking into account that the CVDs and DM-related health
loss is mainly elicited by their complications, the future
trend of health loss due to CVDs and DM depends signifi-
cantly on how effective will be the interventions against
their negative prognostic factors that hinder the application
of evidence-based long-term care methods. Although the
top priority for these diseases in policy agendas cannot be
debated, the prognostic role of accompanying depression
needs further investigation to enable discussion of the ade-
quate recommendations for depression-related health care
activities in guidelines for CVDs and DM.

Depression is quite frequent among patients with CVDs
and DM (e.g. the prevalence of depression is increased by
at least threefold in patients with coronary artery disease or
stroke and by almost twofold among patients with type 2
DM compared to the general population) [5—8]. Comorbid
depression is a negative prognostic factor for these disor-
ders (i.e. patients with CVD and comorbid depression have
a higher chance of recurrent cardiovascular events and an
elevated risk of mortality); moreover, depression is a risk
factor for incident CVDs and DM [5, 6, 9-11]. Several rea-
sons underlie the frequent comorbidity of depression and
CVDs and DM. For instance, some mood disorder-associ-
ated behavioural factors (unhealthy diet, smoking, physi-
cal inactivity, and poor compliance with medications for
somatic disorders) are risk factors for CVDs and DM [7,
9-11]. Furthermore, several biological processes associated
with depression (e.g. elevated thrombocyte activity, hyper-
cortisolaemia, inflammation, and endothelial dysfunction)
may contribute to a poor prognosis of CVDs and DM [9,
12]. In agreement with these findings, the life expectancy of
patients with depression is approximately 7—10 years shorter
than that of the general population, and somatic comorbidi-
ties (e.g. CVDs and DM) rather than suicide are responsi-
ble for excess mortality in this patient population [13]. The
mortality risk is increased by almost twofold in depressed
patients compared to the general population, and approxi-
mately 8 million deaths worldwide are attributable to mental
disorders in every year [14]. Although there are observations
suggesting that effective treatment of depression among
CVD patients can improve the prognosis [15-17], the evi-
dence is not convincing enough yet, to insert depression
treatment into the CVD guidelines [9].

Altogether, the consideration of depression as a negative
prognostic factor should be similar to other known factors
(e.g. obesity, smoking, and a sedentary lifestyle) among
patients with CVDs and DM. This idea is reflected in a rec-
ommendation of the American Heart Association (AHA),
which suggests routine screening for depression in patients
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with coronary heart disease at different levels of the health
care system (inter alia in primary health care) [18]. Moreo-
ver, the AHA also recently released a scientific statement
in which depression achieved formal recognition as a risk
factor for a poor prognosis in patients with acute coronary
syndrome [19]. The application of the AHA recommenda-
tion is variable across countries. In Europe, only 1 country
has organized screening, 13 countries have achieved oppor-
tunistic screening, and 12 countries have no screening for
depression among cardiovascular patients [20].

Considering that comorbid depression frequently leads to
an unfavourable prognosis of CVDs and DM, we may expect
that health care utilization is higher for patients with CVDs
and DM and comorbid mental illness (including depres-
sion) than for patients without a comorbid mental illness.
The results of international investigations strongly support
this conjecture [21-24].

Although the toll of CVDs and DM is exceptionally high
in Hungary [25, 26] and the prevalence of depressive symp-
toms is also unexpectedly elevated [27-29], only a few Hun-
garian studies have investigated the frequency of comorbid
depression in patients with CVDs and DM, the rate of anti-
depressant treatment within the depressed patient subpopu-
lation and the impact of comorbid depression on health care
utilization [8, 30]. The per capita financing of Hungarian
primary health care impedes the required research in this
field, since the general practitioner (GP) activities are not
quantified in this structure. On the other hand, the second-
ary care is financed by fee for performance system, which
makes it possible to evaluate the specific activities without
thorough targeted data collection.

Bearing in mind the scarcity of published results in these
fields, our study took the opportunity of a primary health
care development programme and determine (1) the preva-
lence of untreated comorbid depression among patients with
HT and/or DM in Hungary, (2) whether untreated comorbid
depression modified secondary outpatient health care utili-
zation, (3) how this utilization was reflected in health care
financing, and (4) what sociodemographic factors modified
outpatient care use. (5) An auxiliary aim was to estimate
the primary health care workload of systematic depression
screening among patients with HT and/or DM.

Methods
Study design and sample

Our study was a subproject of the Public Health Focused
Model Programme for Organising Primary Care Services
Backed by a Virtual Care Service Centre. This programme
aimed to elaborate a new operation model for Hungarian
primary health care that enables GPs and their co-workers
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to provide effective preventive services, contribute to
improvement of the general health status of the population,
and reduce social health inequality [31]. The intervention
area of the Model Programme was located in 16 settlements
(6 cities and 10 villages) of the two most disadvantaged
regions of Hungary (North Hungary and the North Great
Plain) as it was discussed elsewhere in detail [32]. An ele-
ment of the new services developed by the programme was
a population-based organized general health check for all
adults above 18 years of age irrespective of their health sta-
tus that belonged to one of the general medical practices
(GMPs) involved in the programme. The health check sur-
veyed the sociodemographic status, lifestyle, health attitude,
mental health, and history of chronic diseases and screens
for cardio-metabolic risk factors and hidden diseases. The
health check was implemented by a team of a trained nurse
and a trained public health practitioner [32]. The project
was launched on 1 November, 2013. The goal of the Model
Programme was to reach all adults in the intervention
area by health check. Regular (monthly) calls were organ-
ized according to a plan, which ensured even distribution
of health checks in the study period (from 1/11/2013 to
30/6/2016) [33]. The whole target population comprised
of 32,655 adults, and 4567 health checks had been docu-
mented by complete records in the database of the Model
Programme by 30/9/2014, when a permission had been
issued to link health check records to the secondary service
use and medicine consumption database of National Insti-
tute of Health Insurance Fund Management (NIHIFM). The
results of the health check up to the date of permission were
analysed in our investigation.

The health check records are linked to the secondary out-
patient service use and medicine consumption databases of
the NIHIFM by the health insurance identifier. NIHIFMs’
databases can be considered as national data stores because
NIHIFM is the only nationwide health insurance company,
which is responsible for financing the whole primary and
secondary care in Hungary. Voluntary health insurance
represents a negligible proportion of Hungarian health care
financing (e.g. in 2009, it added up only to 7.4% of private
health expenditure and 2.7% of total health expenditure)
[34]. Database merging was conducted within the NIHIFM
according to the internal rules for personal data handling.
The health insurance numbers were removed from the linked
database before starting the analysis. The personal identifiers
were handled only by NIHIFM staff members.

The records of adults with a positive history of HT and/
or DM recorded by the health check were selected for the
study. Establishing the diagnosis of HT and DM was based
on patients’ self-report at health check and/or on electronic
health records of GMPs, which contain ICD codes from
outpatient and inpatient discharge records, drug prescrip-
tions, and illnesses diagnosed by the GPs. Patients with

suspected but not confirmed disease and those who were
uncooperative (i.e. patients without at least one outpatient
service use in the 12-month period before the health check)
were deleted from the database (the Hungarian guidelines
for HT and DM primary care prescribe an annual investiga-
tion that requires laboratory examinations not available at
primary care in Hungary). Patients with diagnosed cancer
and pregnant women were also rejected from the analysis
to prevent the potential confounding effects associated with
these conditions.

The process of health check sampling, linkage to the
NIHIFM database, and preparation of the dataset for statis-
tical analysis is summarized in Fig. 1.

Variables
Explanatory variable

The presence of depressive symptoms was evaluated by the
Hungarian abbreviated (9-item) version of the Beck Depres-
sion Inventory (BDI) as part of the health check. This 9-item
version of the BDI is a recommended tool for depression
screening in Hungarian primary care practices [35]. Using
Diagnostic Interview Schedule (DIS) as the gold standard,
with a cut-off score of 16, the sensitivity and the specific-
ity of the Hungarian 9-item version of BDI are found to be
91.2% and 91.0%, respectively [36]. According to the rec-
ommendations, scores achieved by the participants on the
abbreviated BDI were multiplied by 2.3; then, the depres-
sion severity was established based on the resulting scores
using the cut-off scores of the original BDI (normal: 0-9,
mild depression: 10-18, moderate depression: 19-25, severe
depression: > 25) [37-39]. Another indicator of probable
depression in our study was an antidepressant drug (AD)
purchase within the 12 months prior to the health check.
The NITHIFM drug consumption database provided data
on ATC NO6AA, NO6AB, NO6AG, and NO6AX drug con-
sumption. The following eight groups were defined based on
the AD consumption classification and the BDI scores: no
depression (by BDI) and no AD purchase; no depression and
AD purchase; mild depression and no AD purchase; mild
depression and AD purchase; moderate depression and no
AD purchase; moderate depression and AD purchase; severe
depression and no AD purchase; and severe depression and
AD purchase.

Confounding variables
The sociodemographic statuses of the patients were
described based on gender, age, ethnicity (Roma and non-

Roma were distinguished because Roma is the largest minor-
ity ethnic group in Hungary [40]), and education (less than
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Fig. 1 Sampling procedure of health check and linkage to National Institute of Health Insurance Fund Management database. AD antidepressant

drug

primary, primary, vocational, high school and tertiary levels
were classified).

Hazardous alcohol drinking was screened using the Alco-
hol Use Disorders Identification Test (AUDIT). Persons who
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required at least a short intervention (AUDIT score > 7) were
classified as problem drinkers [41]. The smoking status was
recorded as never, occasional, regular and former smoker
based on questions in the EUROSTAT Health Interview
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Survey [42, 43]. Obesity and central obesity were defined
as a BMI >30 kg/m? and a waist circumference > 94 cm for
males and >80 cm for females [44, 45]. Each lifestyle indi-
cator was ascertained at the health check.

Using the health check database, the presence of chronic
kidney diseases, chronic musculoskeletal disorders, osteopo-
rosis, visual acuity impairment and hearing loss as accompa-
nying disorders was determined for the patients.

A NIHIFM protocol evaluates the drug consumption of
patients. According to their compliance with antihyper-
tensive and antidiabetic medications, participants with at
least four and fewer than four drug purchases during the
period from October 1, 2013, to September 30, 2014 (which
included the interval when the health checks were con-
ducted), were distinguished. Since the maximum amount
of a drug that can be prescribed by one prescription cor-
responds to 90 days of treatment (DOT), fewer than four
purchases a year indicates reduced compliance. Conversely,
a patient was considered compliant if the number of his/her
antihypertensive and/or antidiabetic drug purchases was at
least four. Because pharmacological treatment is essential in
the care of HT and DM, compliance with that treatment can
be used as a proxy indicator of collaborative attitudes of the
patients, which can influence the use of the secondary care.

Outcome variables

The number of episodes (visits) to any type of outpatient
secondary health care from October 1, 2013, to September
30, 2014, and the sum of the reimbursements for these epi-
sodes were calculated for all patients (the diagnostic and
therapeutic activities of the outpatient centres reimbursed
by the NIHIFM were included, whereas the drug-related
expenses were not). Median values were determined both
for the number of episodes per year and for the summarized
expenses per year. Patients were sorted into groups above
and under the median based on both the episode numbers
and summarized expenses.

Statistical analysis

Descriptive statistics for the patients’ sociodemographic,
lifestyle, compliance, accompanying disease, and depres-
sion were calculated as proportions with corresponding
95% confidence intervals (95% Cls) or means with standard
deviations (SD).

The number of HT and/or DM patients with different
forms of depression in Hungary was estimated. First, the
age-, gender-, and education-specific prevalences of depres-
sion were calculated for our investigated sample. The num-
ber of cases for each investigated depression categories
(created by AD treatment and BDI score) was determined,
separately. Then, using the demographic structure of the

Hungarian population by age, gender and education, and
the prevalences of HT and/or DM in Hungary for the same
strata, the number of adults with different forms of depres-
sion among HT and/or DM patients in Hungary could be
computed. Demographic structure of the Hungarian popu-
lation by age, gender and education was available from the
last census in 2011. The age-, gender-, and education-spe-
cific prevalences of HT and/or DM in Hungary were known
from the Health Interview Survey 2014, which was a part
of the European health interview surveys, supervised by the
EUROSTAT, and implemented in a representative sample
of Hungarian adult population [42].

To assess the GPs” workload due to the systematic screen-
ing for depressive symptoms among HT and/or DM patients
in care, the number of incident and prevalent HT and/or DM
cases per GMP was calculated. (The number of incident HT
and/or DM cases per year in an average GMP was assessed
by the General Practitioners’ Morbidity Sentinel Stations
Program (GPMSSP) [46].) The workload was calculated as
number of screening per month per GMP.

The relationship between depression and outpatient
care use indicators was evaluated by mixed effects logistic
regression analysis controlling for the above-mentioned con-
founding factors, and for the clustering effect of GMPs. (The
database contained data from 15 different GMPs.) Regard-
ing depression as the explanatory variable of the statistical
models, patients with HT and/or DM with a normal BDI
score and without a purchase of AD drugs were defined as
the reference group. A simpler (non-stratified) and a broader
(stratified) statistical model was used, where three-level
(AD-treated patients; non-AD-treated adults with depressive
symptoms; reference group) and eight-level (the groups are
defined in details in Sect. “Explanatory variable”) depres-
sion classifications were applied, respectively. We used mul-
tiple imputation by fully conditional specification to handle
missing data. The imputation model included all the above-
mentioned confounders of the multivariate model. In these
analyses, five different datasets had been imputed and the
pooled results of multiple imputation analyses have been
used as a basis for conclusion. The results were presented
as odds ratios (ORs) with corresponding 95% CIs. The sta-
tistical analyses were conducted using PASW Statistics 18.

Ethical approval

The study protocol was approved by the Ethics Commit-
tee of the Hungarian National Scientific Council on Health
(TUKEB 16676-3/2016/EKU, 0361/16). All enrolled
patients signed an informed consent form contributing to
the storage and analysis of their data before the data collec-
tion of health check started. Furthermore, the legal staff of
the National Institute of Health Insurance Fund Management
checked each signed informed consent before issuing the

@ Springer



260

Social Psychiatry and Psychiatric Epidemiology (2019) 54:255-276

permission for record linkage. The health insurance num-
bers of the patients were handled exclusively on comput-
ers of and within the National Institute of Health Insurance
Fund Management by this institution’s own staff members
dedicated to handling these sensitive data as their usual job.
Nobody else from the study personnel obtained permission
to handle these data.

Results
Sample

The health check database contained 4567 completed
records by 30 September, 2014. A total of 101 persons
were excluded because their health insurance number was
not registered by the NIHIFM. Additionally, 234 persons
with cancer, 39 pregnant women and 24 persons without
sociodemographic parameters in their health check record
were deleted from the merged database. Among them, 2078
patients had HT and/or DM, of which 51 patients did not
use any outpatient service in the year prior to the health
check and were also excluded. The analysis was conducted
in the database of 2027 patients whose secondary health care
was organized into 19,775 episodes a year. The summarized
reimbursement for these events was 118,872 EURO (Fig. 1).

Descriptive statistics

The descriptive statistics of our sample are summarized in
Table 1 and Appendix 5. The average (+ SD) age of the
patients was 60.43 years (+12.96). The sample was domi-
nated by women (63.99%). The share of Roma adults was
6.46%. The proportions of patients with less than pri-
mary, primary, vocational, high school, and tertiary lev-
els education were 11.45, 33.60, 23.33, 24.12, and 7.50%,
respectively.

Most of the patients had only HT (76.42%). The pres-
ence of DM with and without HT was 19.83 and 3.75%,
respectively.

Approximately two-thirds (63.20%) of the patients
were free of depression according to the BDI score and
the 1-year AD purchase history (64.17% among the hyper-
tensive patients, 64.47% among the diabetic patients, and
59.20% among the hypertensive and diabetic patients). The
proportion of AD-treated subjects was 7.30% among the
patients with HT and/or DM (7.30% among the hyperten-
sive patients, 5.26% among the diabetic patients, and 7.71%
among the hypertensive and diabetic patients). The propor-
tions of non-AD-treated mild and moderate/severe depres-
sion were 12.93% (12.40% among the hypertensive patients,
14.47% among the diabetic patients, and 14.68% among the
hypertensive and diabetic patients) and 14.16% (13.49%
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among the hypertensive patients, 13.16% among the diabetic
patients, and 16.92% among the hypertensive and diabetic
patients), respectively. In the studied sample, of 27.08% of
patients had depressive symptoms based on their BDI score
without taking any ADs.

Women were overrepresented among both the AD-treated
and non-AD-treated patients with mild or severe BDI scores.
The ages of the AD-treated and the mildly or severely
depressed but non-AD-treated patients were significantly
lower than the ages of the patients without depression. A
less than primary level of education and the Roma ethnicity
were associated with higher risks for moderate and severe
untreated depressed states, but these categories did not show
any significant associations with the AD treatment probabil-
ity. A similar pattern was observed among the primary edu-
cated patients, but these patients were not overrepresented
among the non-AD-treated moderately depressed subjects.
Regular smokers were also overrepresented among the
patients with at least a moderate BDI score and among the
AD-treated subjects. Underrepresentation of never smok-
ers among the non-AD-treated depressed subjects was also
observed. Hearing loss and chronic musculoskeletal disor-
ders were more prevalent among the patients with depression
(Table 1).

Multivariate analysis with a non-stratified
depression classification

In the multivariate logistic models, the AD-treated depressed
patients had elevated risks according to the adjusted ORs for
higher episode numbers (OR yp,: 3.24, 95% C12.21-4.75)
and higher expenses (OR zp,: 4.17, 95% CI 2.78-6.25)
compared to the reference group (non-AD-treated patients
with normal BDI score).

Among patients who did not purchase ADs but had
depressive symptoms according to their BDI scores, the
expenses were higher than the reference group (non-AD-
treated patients with normal BDI score) (ORppp9_ap(-):
1.52,95% CI 1.21-1.90) and the result of the episode num-
bers was borderline significant (ORgp;.9_ap—y: 1.25, 95%
CI 1.00-1.56) (Figs. 2, 3).

Regarding confounding factors, the age (OR 1.01, 95%
CI 1.00-1.02), occasional and former smoking status
(ORccasionar: 1-86, 95% CI 1.01-3.42; OR¢ymer: 1.35, 95%
CI 1.03-1.77) compared to the never smokers, chronic mus-
culoskeletal disorders (OR 1.58, 95% CI 1.27-1.95) were
associated with higher-than-median outpatient service use.
A similar association was also observed for the expenses for-
mer smoking status (OR 1.41, 95% CI 1.08-1.86), chronic
musculoskeletal disorders (OR 1.56, 95% CI 1.26-1.94) and
osteoporosis (OR 1.50, 95% CI 1.03-2.18). Detailed results
from the multivariate regression models are presented in
Appendices 1 and 2.
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Multivariate analysis with a stratified depression
classification

According to the adjusted odds ratios from the multivariate
logistic regression analysis, the patients with AD-treated
depression more frequently used outpatient services com-
pared to the reference group (non-AD-treated patients
with normal BDI score) (ORgpymorman-ap+): 2-39 95%
CI 1.36-4.19, ORgpy(milg)-aD+): 3-33, 95% CI 1.45-8.58,
OR gpimoderate)—an(+): 272, 95% CI 1.14-6.50, and
ORppjsevere)—ap(+): 0-80, 95% CI 2.85-16.21).

A similar association was also observed for the
expenses and we found that the more severe the
depression is, the higher are expenses in the out-
patient services (ORppimorman-ap+): 2-37, 95% CI

1.35-4.19, ORgpimilg)-ap+): 4-78, 95% CI 1.67-13.71,
ORgpi(moderate)-aD(+): 8:76, 95% CI 1.62-47.47, and OR
BDI(severe)-AD(+): 2:62, 95% CI 3.55-26.08) (Figs. 2, 3).

Among patients who did not purchase ADs but had
mild depressive symptoms according to their BDI scores,
the episode numbers were similar to the reference group
(ORpp1(mitd)-ap(-): 1-04,95% C10.79-1.38). The result was
borderline significant for untreated moderate depressive
symptoms (ORgppymoderate)-an(—): 1-41, 95% CI 0.96-2.06).
The combination of a negative AD history and severe depres-
sive symptoms according to the BDI was significantly asso-
ciated with elevated episode numbers (ORppy(severe)—AD(-):
1.60,95% CI 1.11-2.31).

Among patients with untreated mild depressed state,
expenses were higher than the patients who did not purchase
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Fig.3 Association between a
higher-than-median per capita
reimbursement per year in
outpatient institutions and
depression ascertained by the
abbreviated version of the Beck
Depression Inventory (BDI) and
the 1-year history of antide-
pressant drug (AD) purchasing
among patients with hyperten-
sion and/or diabetes according
to the multivariate logistic
regression analysis

higher-than-median per capita reimbursement,
log (adjusted OR, 95% confidence interval)
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AD and had normal BDI score, the result was borderline
significant (ORgpymitg)-ap(-): 1-28, 95% CI 0.97-1.69).
According to the adjusted odds ratios, in patients who did
not purchase ADs but had moderate or severe depressive
symptoms, the expenses were higher than the reference
values (ORgppimoderate)-an(—): 1-92, 95% CI 1.04-2.23,
ORgpy(severe)—an(-): 2:20, 95% CI 1.50-3.22) (Figs. 2, 3).

In these models, the age (OR 1.01, 95% CI 1.00-1.02),
education (OR . yiona: 1.46, 95% CI 1.01-2.10; OR g, scnoor®
1.45,95% CI 1.01-2.09), former smoking status (OR 1.35,
95% CI 1.03—-1.77), and chronic musculoskeletal disorders
(OR 1.58, 95% CI 1.28-1.96) were associated with higher-
than-median outpatient service use.

@ Springer

According to the adjusted odds ratios, age (OR 1.01, 95%
CI 1.00-1.02), former smoking status (OR 1.40, 95% CI
1.06-1.83), chronic musculoskeletal disorders (OR 1.57,
95% CI 1.26-1.95) and osteoporosis (OR 1.49, 95% CI
1.02-2.17) were associated with elevated expenses. The
results are summarized in Appendices 3 and 4.

Estimation of workload

By extrapolating our age-, sex-, and education-specific
findings, 0.20 million of HT and/or DM patients have AD-
treated depression and 2.55 million patients with HT and/or
DM who do not receive AD treatment in Hungary (they are
the target group for depression screening in primary care).
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Fig.4 Estimated numbers of
patients with an abbreviated Mild depression
Beck Depression Inventory by short Beck:
score and antidepressant-treated 0.36 million
depression in Hungary in 2014 '(13 03%)
among adults with treated 270
hypertension and/or diabetes No depression:
1.85 million No Moderate
(67.14%) antidepressant depression by
) treatment: > short Beck:
Hypertension 0.70 million 0.17 million
and/or diabetes: (25.43%) (6.21%)
2.75 million
(100.00%)
Severe
Depression: depression by
0.90 million short Beck
(32.86%) 0.17 million
(6.19%)
Antidepressant
treatment:
0.20 million
(7.43%)
The estimated number of patients with mild, moderate, and Discussion
severe untreated depressive symptoms among HT and/or
DM patients is 0.36 million, 0.17 million, and 0.17 million, Main ﬁndings

respectively (Fig. 4).

Since 5085 GMPs are operating in Hungary, the average
number of untreated patients with at least moderate depres-
sive symptoms (requiring psychiatric care) among hyper-
tensive and/or diabetic patients is 67 per Hungarian GMP.
These patients could benefit from the implementation of a
once yearly depression screening in the primary care setting
under care in an average GMP. The average number of new
cases of HT and/or DM per year in a Hungarian GMP is 26
(based on GPMSSP data) and number of prevalent cases is
478 (based on our estimation: estimated number of HT and/
or DM patients per GMP—estimated number of AD-treated
HT and/or DM patients per GMP—number of incident HT
and/or DM patients a year). Accordingly, in a typical Hun-
garian GMP, the extra workload per month required for the
GPs would be 2.16 screenings for depression among patients
with newly diagnosed and 39.83 screenings for depression
among formerly diagnosed, prevalent hypertensive and/or
diabetic patients. By this systematic screening, the GP could
identify the 67 HT and/or DM patients with at least moder-
ate depression, and could organize the psychiatric support
for them.

According to our survey, two-thirds (63.20%) of the patients
with HT and/or DM were free of depressive symptoms
according to their BDI scores and antidepressant non-use.
The 64.17% prevalence of the lack of depression among
the hypertensive patients and 64.47% prevalence among
the diabetic patients observed in our study were similar to
the published reference data of a 70.20% prevalence among
hypertensive patients [47] and a 67-71% prevalence among
diabetic patients [48]. Our results are also in agreement with
the findings of previous Hungarian studies (i.e. a 30.1%
prevalence of depression among subjects with CVDs and a
29.3% prevalence of depression among patients with DM)
[8, 30].

The use of outpatient services by patients with HT and/
or DM was increased when comorbid untreated depression
was present even after controlling for the socioeconomic
status, lifestyle, compliance, and comorbidities. Moreover,
this relationship was severity dependent; i.e. the associa-
tions between depression symptom severity and both the
number of visits and reimbursement were more pronounced
in patients with more severe depressive symptoms. The same
conclusion was drawn by other investigations on health care
utilization among subjects with ischaemic heart disease [24,
49] and among diabetic patients [8].
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Socioeconomic status (i.e. education and Roma ethnicity)
was not associated with the outpatients’ service use-related
expenses, but the education showed significant association
with the additional use. According to the observations of
published investigations, health care usage of patients with
mental or psychiatric problems does not show a consistent
association with race and socioeconomic status [50-52].

Taking into consideration both the prevalent and the inci-
dent cases of HT and/or DM, the needed number of depres-
sion screening would be 42 per month in a typical Hungarian
GMP. Because the time required to fill out a short BDI is
about 5 min, the corresponding working time is approxi-
mately 210 min a month [53].

Strengths and limitations

Our study investigated the depression occurrence and its
impacts on HT and DM outpatient care among patients who
represented a population living in the intervention area. Due
to this sampling, the bias elicited by selecting patients by
the health provider institutions was avoided. Moreover, we
were able to control for several socioeconomic and lifestyle
factors.

For the depression assessment, we used the abbreviated
BDI, which was recommended by the AHA [54]. This tool
has been used previously in several Hungarian epidemiologi-
cal and clinical studies. Accordingly, physicians and nurses
have a lot of working experience with this tool [28, 35].

The treatment of depression was approximated by AD
purchases. Because psychotherapy without the administra-
tion of ADs is rarely available in the government-subsidized
health care system in Hungary, this approximation did not
introduce significant bias into the analysis of the associa-
tion between depression and outpatient care use. However,
ADs have indications other than depression (e.g. anxiety
disorders, such as panic and obsessive—compulsive disor-
ders, or eating disorders), and off-label prescriptions (e.g. for
insomnia) are also not rare [55-58]. In line with the above,
defining ‘treated depression’ by AD prescription may result
in the misclassification of some non-depressed individuals
as depressed (i.e. the AD-treated group may consist some
subjects who are not depressed but receive AD). On the
other hand, we can be sure that the AD-untreated group,
from which our main conclusions on the positive association
between untreated depressive symptoms and additional use
of health care were drawn, was free of patients with treated
depression. Accordingly, the additional use of secondary
health care among them cannot be the result of the treat-
ment of depression per se.

Since we included the number of visits (and their related
costs) in any type of outpatient secondary health care into
our analysis, our findings on the additional use of second-
ary outpatient care by depressed patients might only reflect

@ Springer

their appearance in outpatient psychiatric care. However,
because the episode numbers in outpatient institutions and/
or the related expenses were higher in the groups of AD-
untreated patients with a severe depressed state, this pos-
sibility was improbable.

Another limitation of the study was that our data collec-
tion did not cover the whole spectrum of secondary services.
Therefore, the extension of this analysis to hospital care is
a future task for our group. Details of the care provided for
patients and the interventions responsible for the additional
use of outpatient care also require further investigation.

The comorbidity of patients with HT and/or DM as a
source of extra outpatient care was controlled directly for
diseases targeted by the Primary Health Care Model Pro-
gramme’s health check (e.g. chronic kidney diseases, chronic
musculoskeletal disorders, osteoporosis, visual acuity
impairment, and hearing loss) and was indirectly controlled
for smoking-, alcohol- and obesity-associated diseases by
inserting these risk factors into the multivariate statistical
models. Furthermore, patients with cancer were excluded
from the study. Of course, not all possible comorbidities
were covered directly by our data collection. We cannot
exclude that a certain percentage of the extra use of out-
patient services can be attributed to diseases not controlled
directly by or not associated with smoking, alcohol con-
sumption and obesity, and these diseases may have contrib-
uted to the development of depressive mood disorder.

In our analysis, the compliance with antihypertensive
and/or antidiabetic medications was controlled because
several studies have confirmed that comorbid depression is
associated with poor compliance and prognosis [7, 9-11];
furthermore, this kind of noncompliance may also lead to
increased health care utilization and expenditures [7, 9-11,
59-61]. In our study, the medicine consumption database of
NIHIFM was used to ascertain compliance. The limitation of
our method was the lack of information on the adequacy of
doses prescribed. Moreover, the main disadvantage of using
the medicine consumption database is that the purchase of a
medicine does not ensure its use; therefore, the overestima-
tion of compliance is a possible shortcoming of our inves-
tigation [61-63]. Notwithstanding, taking into considera-
tion that the proportion of compliant patients in our sample
(79.53%) was similar to those found by others in regard to
oral hypoglycaemic agents (70-80%) and antihypertensive
medications (50-70%) [63, 64], the extent of the possible
overestimation is supposedly not remarkable in this study.

Conclusions

Our study showed that untreated depression was a frequent
condition among Hungarian patients with HT and/or DM,
and many untreated depression cases could be detected by
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systematic screening at the level of primary health care.
Furthermore, the presence of depressive symptoms without
treatment was associated with the additional use of second-
ary care in a severity-dependent and socioeconomic status-
independent manner in our sample. These findings may sug-
gest that the identification of depressed Hungarian patients
with HT and/or DM with a regular and systematic screen-
ing in the primary care could contribute to the detection of
untreated cases and to the initiation of their adequate treat-
ment. Further examinations could shed light on the extent
to which the identified additional secondary care visits and
costs are related to untreated depression and could possibly
be reduced by treating the depression. Since long-term care
for HT and DM is mainly managed by GPs, they are in an
ideal position to conduct depression screening. Moreover,
considering that this activity would not induce a remark-
able workload increase, depression screening in the primary
health care seems to be feasible, as well. Altogether, our
results suggest that GPs should consider depressive symp-
toms in patients with HT and/or DM like the classic major
cardiovascular and diabetic prognostic factors (such as
smoking, obesity or physical inactivity). GPs should check
for and initiate required intervention against moderate and
severe depressive symptoms.
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Appendix 1

Association between any indicator of depression among patients with
hypertension and/or diabetes and a higher-than-median episode number
per year in outpatient institutions according to the multivariate logistic
regression analysis (significant results are in bold)

Risk for above-median episode

numbers?®
Complete Multiple
case analysis imputation
(N=1772) (N=2027)
Gender
Female 1.05 [0.84-1.32] 1.03 [0.83-1.27]
Male 1 (reference) 1 (reference)
Age
Year 1.01 [1.00-1.02] 1.01 [1.00-1.02]
Education
Primary 1.05 [0.74-1.50] 1.26 [0.91-1.74]
Vocational 1.28 [0.87-1.90] 1.39 [0.97-1.99]
High school 1.17 [0.80-1.73] 1.38 [0.96-1.97]
Tertiary 1.21 [0.74-1.95] 1.33[0.84-2.10]
Less than primary 1 (reference) 1 (reference)
Ethnicity
Roma 1.07 [0.69-1.67] 1.11[0.74-1.68]
Non-Roma 1 (reference) 1 (reference)

Alcohol consumption by AUDIT

Problem drinker

Non-problem drinker

0.66 [0.24-1.84]
1 (reference)

0.71 [0.29-1.75]
1 (reference)

Smoking
Occasional 1.61 [0.84-3.08] 1.86 [1.01-3.42]
Regular 0.92 [0.69-1.22] 0.89 [0.67-1.17]
Former 1.40 [1.07-1.81] 1.35[1.03-1.77]
Never 1 (reference) 1 (reference)
BMI
Obese 1.07 [0.87-1.32] 1.10[0.90-1.34]
Normal 1 (reference) 1 (reference)

Central obesity
Central obesity
Normal

1.24 [0.82-1.86]
1 (reference)

1.14 [0.77-1.68]
1 (reference)
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Risk for above-median episode

numbers®

Complete Multiple
case analysis imputation
(N=1772) (N=2027)

Accompanying disease

Chronic musculoskeletal
disorders

Visual acuity impairment or
hearing loss

Osteoporosis

Chronic kidney disorder

No accompanying disorder
Compliance

Purchased medicine® less than
four times a year

Purchased medicine® at least
four times a year

Generel practitioner (GP)
GP1
GP2
GP3
GP 4
GP5
GP 6
GP7
GP 8
GP9
GP 10
GP 11
GP 12
GP 13
GP 14
GP 15

Depression

Depression (BDI>9 and did
not purchase antidepressant
in 12 months)

Purchased antidepressant in
12 months

No depression (BDI<9 and
did not purchase antidepres-
sant in 12 months)

1.54 [1.23-1.93]

1.28 [0.94-1.73]

1.30 [0.89-1.89]
1.01 [0.68-1.50]
1 (reference)

0.98 [0.76-1.26]

1 (reference)

0.80 [0.53-1.21]
0.52 [0.33-0.82]
0.79 [0.42-1.50]
0.93 [0.41-2.12]
0.84 [0.54-1.29]
1.57 [0.83-2.97]
0.76 [0.50-1.16]
0.91 [0.49-1.67]
0.58 [0.23-1.48]
0.26 [0.15-0.45]
0.31 [0.18-0.52]
0.49 [0.29-0.84]
0.34 [0.20-0.58]
0.37 [0.23-0.61]
1 (reference)

1.21 [0.96-1.53]

3.42 [2.29-5.12]

1 (reference)

1.58 [1.27-1.95]

1.24 [0.92-1.66]

1.27 [0.88-1.83]
1.04 [0.71-1.52]
1 (reference)

1.00 [0.79-1.27]

1 (reference)

0.82 [0.55-1.23]
0.55 [0.35-0.85]
0.93[0.53-1.61]
0.93[0.51-1.71]
0.88 [0.58-1.33]
1.59 [0.99-2.55]
0.81[0.53-1.22]
1.14 [0.67-1.92]
1.02 [0.51-2.05]
0.27 [0.16-0.46]
0.32 [0.19-0.54]
0.53 [0.31-0.89]
0.36 [0.22-0.60]
0.40 [0.25-0.66]
1 (reference)

1.25 [1.00-1.56]

3.24 [2.21-4.75]

1 (reference)

20dds ratio [95% confidence interval]

® Antihypertensive and/or antidiabetic medicine
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Appendix 2

Association between any indicator of depression among patients with
hypertension and/or diabetes and a higher-than-median reimbursement
per year in outpatient institutions according to the multivariate logistic
regression analysis (significant results are in bold)

Risk for above-median expenses®

Complete
case analysis
(N=1772)

Multiple
imputation
(N=2027)

Gender
Female
Male
Age
Year
Education
Primary
Vocational
High school
Tertiary
Less than primary
Ethnicity
Roma
Non-Roma
Alcohol consumption by AUDIT
Problem drinker
Non-problem drinker
Smoking
Occasional
Regular
Former
Never
BMI
Obese
Normal
Central obesity
Central obesity
Normal
Accompanying disease

Chronic musculoskeletal
disorders

Visual acuity impairment or
hearing loss

Osteoporosis

Chronic kidney disorder

No accompanying disorder
Compliance

Purchased medicine® less than
four times a year

1.22 [0.97-1.53]
1 (reference)

1.01 [1.00-1.02]

1.11 [0.78-1.59]
1.35 [0.91-2.00]
1.18 [0.80-1.74]
1.31[0.81-2.13]

1 (reference)

0.92 [0.59-1.44]

1 (reference)

0.60 [0.21-1.69]

1 (reference)

1.33 [0.69-2.56]
0.95 [0.72-1.26]
1.44[1.11-1.88]

1 (reference)

1.03 [0.83-1.27]

1 (reference)

1.07 [0.72-1.61]

1 (reference)

1.52[1.21-1.91]

1.39 [1.02-1.90]

1.56 [1.06-2.29]
1.05 [0.70-1.56]
1 (reference)

0.98 [0.76-1.26]

1.10 [0.89-1.36]
1 (reference)

1.01 [1.00-1.02]

1.25 [0.90-1.73]
1.34 [0.93-1.93]
1.27 [0.88-1.82]
1.27 [0.80-2.02]

1 (reference)

1.00 [0.66-1.52]

1 (reference)

0.63 [0.25-1.57]

1 (reference)

1.64 [0.86-3.14]
0.94 [0.72-1.23]
1.41 [1.08-1.86]

1 (reference)

1.07 [0.87-1.30]

1 (reference)

1.05 [0.71-1.54]

1 (reference)

1.56 [1.26-1.94]

1.30 [0.96-1.75]

1.50 [1.03-2.18]
1.06 [0.72-1.56]
1 (reference)

1.00 [0.79-1.26]
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Risk for above-median expenses? Risk for above-median episode
- numbers?
Complete Multiple
case analysis imputation Complete Multiple imputa-
(N=1772) (N=2027) case analysis tion (N=2027)
(N=1772)

Purchased medicine® at least

1 (reference)

1 (reference)

four times a year Age
Generel practitioner (GP) Year 1.01 [1.00-1.02] 1.01 [1.00-1.02]
GP 1 0.86 [0.57-1.31] 0.87 [0.58-1.31] Education
GP2 0.58 [0.37-0.90] 0.57 [0.36-0.88] Primary 1.08 [0.76-1.55]  1.30 [0.94-1.80]
GP3 1.11 [0.58-2.10] 1.22[0.70-2.13] Vocational 1.36 [0.91-2.02] 1.46 [1.01-2.10]
GP 4 1.21[0.52-2.83] 1.08 [0.58-1.99] High school 1.25[0.84-1.85] 1.45[1.01-2.09]
GP5 0.90 [0.58-1.39] 0.92 [0.61-1.41] Tertiary 1.30 [0.80-2.11] 1.41[0.89-2.24]
GP 6 2.07 [1.07-4.03] 2.00 [1.23-3.25] Less than primary 1 (reference) 1 (reference)
GP7 1.06 [0.69-1.63] 1.10[0.73-1.67] Ethnicity
GP 8 0.99 [0.54-1.84] 1.11 [0.65-1.88] Roma 1.00 [0.64-1.57]  1.05 [0.69-1.59]
GP9 1.09 [0.43-2.78] 1.69 [0.81-3.50] Non-Roma 1 (reference) 1 (reference)
GP 10 0.22 [0.12-0.38]  0.23 [0.13-0.39] Alcohol consumption by AUDIT
GP 11 0.33 [0.20-0.56] 0.35[0.21-0.58] Problem drinker 0.61 [0.22-1.72] 0.66 [0.26-1.65]
GP 12 0.56 [0.33-0.97] 0.58 [0.34-0.99] Non-problem drinker 1 (reference) 1 (reference)
GP 13 0.28 [0.17-0.48] 0.30 [0.18-0.50] Smoking
GP 14 0.35[0.21-0.58] 0.39 [0.24-0.63] Occasional 1.56 [0.81-3.00] 1.84 [0.99-3.39]
GP 15 1 (reference) 1 (reference) Regular 0.90 [0.68-1.20] 0.88 [0.66—1.16]
Depression Former 1.38 [1.06-1.80] 1.35[1.03-1.77]

Depression (BDI>9 and did  1.44 [1.14-1.81] 1.52[1.21-1.90] Never 1 (reference) 1 (reference)

not purchase antidepressant BMI

in 12 months) Obese 1.06 [0.86-1.31]  1.08 [0.89-1.32]
Purchased antidepressant in 4.41 [2.87-6.79] 4.17 [2.78-6.25] Normal | (reference) | (reference)

12 months

No depression (BDI<9 and
did not purchase antidepres-
sant in 12 months)

1 (reference)

1 (reference)

20dds ratio [95% confidence interval]

® Antihypertensive and/or antidiabetic medicine

Appendix 3

Central obesity
Central obesity
Normal

Accompanying disease
Chronic musculoskeletal

disorders

Visual acuity impairment or

hearing loss

Osteoporosis

Chronic kidney disorder

No accompanying disorder

Compliance

1.23 [0.82-1.85]
1 (reference)

1.55 [1.23-1.94]

1.26 [0.92-1.71]

1.30 [0.89-1.90]
1.00 [0.67-1.48]

1 (reference)

1.12 [0.76-1.65]
1 (reference)

1.58 [1.28-1.96]
1.22 [0.91-1.64]

1.28 [0.89-1.86]
1.02 [0.70-1.50]

1 (reference)

Purchased medicine® less
than four times a year

0.9910.77-1.27]  1.02 [0.81-1.29]

Association between different categories of depression among patients
with hypertension and/or diabetes and a higher-than-median episode

number per year in outpatient institutions according to the multivariate
logistic regression analysis (significant results are in bold)

Purchased medicine® at least 1 (reference)

four times a year

Generel practitioner (GP)

1 (reference)

Risk for above-median episode GP 1 0.80[0.53-1.22] 0.82[0.55-1.23]
numbers?® GP2 0.54 [0.34-0.84] 0.56 [0.36-0.87]
P . 42-1.51 .92 [0.53-1.60
Complete Multiple imputa- GP3 0-8010 S 092105 60]
case analysis tion (N=2027) GP 4 0.88 [0.38-2.04] 0.88 [0.48-1.64]
(N=1772) GP 5 0.84 [0.54-1.29] 0.87[0.57-1.32]
GP6 1.53[0.81-2.91] 1.56 [0.97-2.50]
Gender

GP7 0.76 [0.50-1.17]  0.80 [0.53-1.21]

Female 1.05[0.83-1.31] 1.03 [0.83-1.27]
GP 8 0.90 [0.49-1.66] 1.14[0.67-1.92]

Male 1 (reference) 1 (reference)
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Risk for above-median episode Appendlx 4
numbers®
Complete Multiple imputa-
case analysis tion (N=2027)
(N=1772) Association between different categories of depression among patients
with hypertension and/or diabetes and a higher-than-median reimburse-
GP9 0.57[0.22-1.46] 1.02[0.51-2.05] ment per year in outpatient institutions according to the multivariate
GP 10 0.26 [0.15-0.44]  0.26 [0.15-0.45] logistic regression analysis (significant results are in bold)
GP 11 0.31[0.19-0.53]  0.32[0.19-0.54]
GP 12 0.50 [0.29-0.85] 0.52[0.31-0.89] Risk for above-median expenses®
GP 13 0.34 [0.20-0.58]  0.35[0.21-0.59] .
Complete case Multiple imputa-
GP 14 0.36 [0.22-0.60]  0.39 [0.24-0.64] analysis (N=1772) tion (N=2027)
GP 15 1 (reference) 1 (reference)
Depression Gender
No depression by BDI, 2.24[1.24-4.03]  2.39 [1.36-4.19] Female 1.2170.96-1.52]  1.10[0.88-1.36]
purchased antidepressant Male 1 (reference) 1 (reference)
in 12 months Age
Mild depression by BDI, did 0.98 [0.73-1.33]  1.04 [0.79-1.38] Year 1.01 [1.00-1.02] 1.01 [1.00-1.02]
not Rurchase antidepres- Education
sant in 12 months Pri 1.15[0.80-1.64]  1.30[0.93-1.81]
Mild depression by BDI,  3.45[1.44-8.28]  3.53 [1.45-8.58] rimaty BN <D BIe
purchased antidepressant Vocational 1.44 [0.97-2.16] 1.44 10.99-2.08]
in 12 months High school 1.26 [0.85-1.87] 1.36 [0.94-1.97]
Moderate depression by 1.42[0.96-2.11] 1.41[0.96-2.06] Tertiary 1.4310.87-2.33]  1.38 [0.87-2.19]
BDI, did not purchase Less than primary 1 (reference) 1 (reference)
antidepressant in 12 Ethnicity
months R 0.87[0.55-136] 095 [0.62-1.44]
oma . .55-1. . .62-1.
Moderate depression by 3.45[1.31-9.11] 2.72[1.14-6.50]
Non-Roma 1 (reference) 1 (reference)

BDI, purchased antide-
pressant in 12 months

Severe depression by BDI,
did not purchase antide-
pressant in 12 months

Severe depression by BDI,

purchased antidepressant
in 12 months

No depression by BDI, did

not purchase antidepres-
sant in 12 months

1.60 [1.07-2.38]

7.85 [3.14-19.58]

1 (reference)

1.60 [1.11-2.31]

6.80 [2.85-16.21]

1 (reference)

2Qdds ratio [95% confidence interval]

® Antihypertensive and/or antidiabetic medicine
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Alcohol consumption by AUDIT

Problem drinker
Non-problem drinker
Smoking
Occasional
Regular
Former
Never
BMI
Obese
Normal
Central obesity
Central obesity
Normal
Accompanying disease

Chronic musculoskeletal
disorders

Visual acuity impairment
or hearing loss

Osteoporosis

0.58 [0.20-1.65]
1 (reference)

1.25 [0.64-2.42]
0.93 [0.70-1.23]
1.42 [1.09-1.85]
1 (reference)

1.02 [0.82-1.25]
1 (reference)

1.07 [0.71-1.62]
1 (reference)

1.52 [1.20-1.91]

1.35 [0.99-1.85]

1.53 [1.04-2.25]

0.59 [0.23-1.50]
1 (reference)

1.59 [0.84-3.00]
0.92 [0.71-1.21]
1.40 [1.06-1.83]
1 (reference)

1.05 [0.86-1.28]
1 (reference)

1.04 [0.71-1.53]
1 (reference)

1.57 [1.26-1.95]

1.26 [0.94-1.70]

1.49 [1.02-2.17]
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Risk for above-median expenses®

Complete case
analysis (N=1772)

Multiple imputa-
tion (N=2027)

Risk for above-median expenses®

Complete case
analysis (N=1772)

Multiple imputa-
tion (N=2027)

Chronic kidney disorder
No accompanying disorder
Compliance

Purchased medicine® less
than four times a year

Purchased medicine® at
least four times a year

Generel practitioner (GP)
GP 1
GP2

GP3
GP4
GP5
GP6
GP7
GP 8
GP9
GP 10
GP 11
GP 12
GP 13
GP 14
GP 15

1.03 [0.69-1.53]
1 (reference)

0.99 [0.76-1.27]

1 (reference)

0.88 [0.58-1.34]
0.60 [0.38-0.94]
1.12 [0.59-2.13]
1.21[0.51-2.84]
0.92 [0.60-1.42]
2.08 [1.07-4.04]
1.09 [0.71-1.67]
1.00 [0.54-1.85]
1.10 [0.43-2.81]
0.22 [0.12-0.38]
0.34 [0.20-0.58]
0.58 [0.34-1.00]
0.29 [0.17-0.49]
0.35[0.21-0.58]
1 (reference)

1.04 [0.70-1.53]
1 (reference)

1.02 [0.80-1.29]

1 (reference)

0.88 [0.58-1.32]
0.59 [0.38-0.91]
1.23 [0.70-2.15]
1.04 [0.56-1.95]
0.93 [0.61-1.42]
1.99 [1.22-3.23]
1.11 [0.73-1.69]
1.12 [0.66-1.90]
1.71 [0.83-3.55]
0.22 [0.13-0.38]
0.35 [0.21-0.59]
0.59 [0.34-1.00]
0.30 [0.18-0.51]
0.38 [0.23-0.62]
1 (reference)

Depression
No depression by BDI,

purchased antidepressant
in 12 months

Mild depression by BDI,
did not purchase antide-
pressant in 12 months

Mild depression by BDI,
purchased antidepressant
in 12 months

Moderate depression by
BDI, did not purchase
antidepressant in 12
months

Moderate depression by
BDI, purchased antide-
pressant in 12 months

Severe depression by BDI,
did not purchase antide-
pressant in 12 months

Severe depression by BDI,
purchased antidepressant
in 12 months

No depression by BDI, did
not purchase antidepres-
sant in 12 months

2.30 [1.27-4.18]

1.22 [0.90-1.65]

4.97 [1.90-12.99]

1.40 [0.94-2.08]

12.23 [2.79-53.66]

2.16 [1.44-3.25]

9.29 [3.46-24.92]

1 (reference)

2.37 [1.35-4.19]

1.28 [0.97-1.69]

4.78 [1.67-13.71]

1.52 [1.04-2.23]

8.76 [1.62-47.47]

2.20 [1.50-3.22]

9.62 [3.55-26.08]

1 (reference)

20dds ratio [95% confidence interval]

® Antihypertensive and/or antidiabetic medicine
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Appendix 5

Sociodemographic, lifestyle and clinical characteristics of the patients by depression classifications

BDI (normal)  BDI (mild) BDI (moder- BDI (severe) AD(+)° Missingb Total®
AD(-)° AD(-)° ate) AD(-)° AD(-)°
Gender
Male 503 (39.27%) 85 (32.44%) 49 (36.03%) 42 (27.81%) 35 (23.65%) 16 (32.65%) 730 (36.01%)
[36.58- [26.81- [27.98- [20.84— [17.06— [19.95- [33.92-
42.00%] 38.48%] 44.70%] 35.68%] 31.32%] 47.54%] 38.15%]
Female 778 (60.73%) 177 (67.56%) 87 (63.97%) 109 (72.19%) 113 (76.35%) 33 (67.35%) 1297 (63.99%)
[58.00- [61.52- [55.30- [64.32— [68.68— [52.46- [61.85-
63.42%] 73.19%] 72.02%] 79.16%] 82.94%] 80.05%] 66.08%]
Age
Year (mean+SD)  61.41 (+13.07) 59.60 (+13.18) 60.42 56.89 (+11.27) 58.51 56.18 (+13.34) 60.43 (+12.96)
(+12.61) (£12.41)
Education
Less than primary 117 (9.13%) 29 (11.07%) 21 (15.44%) 38 (25.17%) 19 (12.84%) 8 (16.33%) 232 (11.45%)
[7.61- [7.54— [9.82— [18.47- [7.91- [7.32— [10.09-
10.85%] 15.51%] 22.63%] 32.87%] 19.32%] 29.66%]| 12.91%]
Primary 414 (32.32%) 79 (30.15%) 51 (37.50%) 64 (42.38%) 55(37.16%) 18 (36.73%) 681 (33.60%)
[29.76— [24.66— [29.35- [34.39- [29.37- [23.42— [31.54-
34.96%] 36.10%] 46.21%] 50.68%] 45.48%] 51.71%] 35.70%]
Vocational 297 (23.19%) 75 (28.63%) 36 (26.47%) 26 (17.22%) 27 (18.24%) 12 (24.49%) 473 (23.33%)
[20.90- [23.23- [19.28- [11.57- [12.38- [13.34- [21.51-
25.60%] 34.51%] 34.72%] 24.20%] 25.42%]) 38.87%] 25.24%]
High school 340 (26.54%) 61 (23.28%) 22 (16.18%) 20 (13.25%) 37 (25.00%) 9 (18.37%) 489 (24.12%)
[24.14- [18.30- [10.42- [8.28-19.71%]  [18.25- [8.76— [22.28-
29.05%] 28.88%] 23.46%] 32.78%] 32.02%] 26.05%]
Tertiary 113 (8.82%) 18 (6.87%) 6 (4.41%) 3 (1.99%) 10 (6.76%) 2 (4.08%) 152 (7.50%)
[7.33- [4.12— [1.64-9.36%] [0.41-5.70%] [3.29- [0.50— [6.39-8.73%]
10.51%] 10.64%] 12.07%] 13.98%]
Ethnicity
Roma 55 (4.29%) 17 (6.49%) 18 (13.24%) 29 (19.21%) 11 (7.43%) 1 (2.04%) 131 (6.46%)
[3.25-5.55%] [3.82— [8.04— [13.26— [3.77- [0.05- [5.43-7.62%]
10.19%] 20.11%] 26.40%] 12.91%] 10.85%]
Non-Roma 1223 (95.47%) 245 (93.51%) 117 (86.03%) 122 (80.79%) 137 (92.57%) 48 (97.96%) 1892 (93.34%)
[94.19- [89.81- [79.05- [73.60— [87.09- [89.15- [92.17-
96.54%] 96.18%] 91.37%] 86.74%] 96.23%] 99.95%] 94.39%]
Missing 3(0.23%) 0 (0.00%) 1 (0.74%) 0 (0.00%) 0 (0.00%) 0 (0.00%) 4 (0.20%)
[0.05-0.68%] [0.00-1.40%] [0.02-4.03%]  [0.00-2.41%] [0.00-2.46%] [0.00-7.25%]  [0.05-0.50%]
Alcohol consumption by AUDIT
Problem drinker 15 (1.17%) 1 (0.38%) 3(2.21%) 0 (0.00%) 1 (0.68%) 1 (2.04%) 21 (1.04%)
[0.66-1.92%] [0.01-2.11%] [0.46-6.31%] [0.00-2.41%] [0.02-3.71%]  [0.05— [0.64-1.58%]
10.85%]
Non-problem 1263 (98.59%) 259 (98.85%) 133 (97.79%) 151 (100.00%) 147 (99.32%) 48 (97.96%) 2001 (98.72%)
drinker [97.79- [96.69— [93.69- [97.59- [96.29- [89.15- [98.13-
99.17%] 99.76%] 99.54%] 100.00%]1 99.98%] 99.95%] 99.16%]1
Missing 3(0.23%) 2 (0.76%) 0 (0.00%) 0 (0.00%) 0 (0.00%) 0 (0.00%) 5(0.25%)
[0.05-0.68%]  [0.09-2.73%] [0.00-2.68%]  [0.00-2.41%] [0.00-2.46%] [0.00-7.25%]  [0.08-0.57%]
Smoking
Occasional 25 (1.95%) 6 (2.29%) 4 (2.94%) 7 (4.64%) 2 (1.35%) 0 (0.00%) 44 (2.17%)
[1.27-2.87%] [0.84-4.92%] [0.81-7.36%] [1.88-9.32%] [0.16-4.80%] [0.00-7.25%]  [1.58-2.90%]
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BDI (normal)  BDI (mild) BDI (moder-  BDI (severe) AD(+) Missing® Total®
AD(-)° AD(-)® ate) AD(-)° AD(-)®
Regular 231 (18.03%) 59 (22.52%) 40 (29.41%) 56 (37.09%) 45 (30.41%) 12 (24.49%) 443 (21.85%)
[15.96- [17.61- [21.91- [29.37- [23.12— [13.34- [20.07-
20.25%] 28.06%] 37.83%] 45.31%] 38.50%] 38.87%] 23.72%]
Former 266 (20.77%) 51 (19.47%) 31 (22.79%) 25 (16.56%) 26 (17.57%) 11 (22.45%) 410 (20.23%)
[18.57- [14.85- [16.04— [11.01- [11.81- [11.77- [18.50-
23.09%] 24.79%] 30.77%] 23.46%] 24.67%] 36.62%] 22.04%]
Never 653 (50.98%) 114 (43.51%) 50 (36.76%) 45 (29.80%) 64 (43.24%) 22 (44.90%) 948 (46.77%)
[48.20~ [37.42— [28.67- [22.64— [35.13- [30.67— [44.58—
53.75%] 49.75%] 45.45%] 37.78%] 51.63%] 59.77%] 48.97%]
Missing 106 (8.27%) 32 (12.21%) 11 (8.09%) 18 (11.92%) 11 (7.43%) 4 (8.16%) 182 (8.98%)
[6.82-9.92%] [8.51- [4.11- [7.22-18.18%]  [3.77- [2.27- [7.77-10.31%]
16.80%] 14.01%] 12.91%] 19.60%]
BMI
Obese 660 (51.52%) 121 (46.18%) 67 (49.26%) 71 (47.02%) 73 (49.32%) 18 (36.73%) 1010 (49.83%)
[48.75- [40.03— [40.59- [38.86— [41.02— [23.42— [47.63-
54.29%] 52.42%] 57.97%]1 55.30%]1 57.66%] 51.71%] 52.03%]
Normal 611 (47.70%) 136 (51.91%) 68 (50.00%) 72 (47.68%) 72 (48.65%) 30 (61.22%) 989 (48.79%)
[44.93- [45.68— [41.31- [39.50— [40.36— [46.24— [46.59—
50.47%] 58.10%] 58.69%] 55.96%] 56.99%] 74.80%] 50.99%]
Missing 10 (0.78%) 5(1.91%) 1(0.74%) 8 (5.30%) 3 (2.03%) 1 (2.04%) 28 (1.38%)
[0.37-1.43%] [0.62-4.40%] [0.02-4.03%] [2.31-10.17%] [0.42-5.81%] [0.05- [0.92-1.99%]
10.85%]
Central obesity
Central obesity 1181 (92.19%) 240 (91.60%) 125 (91.91%) 142 (94.04%) 139 (93.92%) 44 (89.80%) 1871 (92.30%)
[90.59— [87.56— [85.99- [88.99— [88.77- [77.77- [91.06-
93.60%] 94.66%] 95.89%] 97.24%] 97.18%] 96.60%] 93.43%]
Normal 97 (1.57%) 20 (7.63%) 11 (8.09%) 9 (5.96%) 9 (6.08%) 4 (8.16%) 150 (7.40%)
[6.18-9.16%] [4.72— [4.11- [2.76-11.01%] [2.82— [2.27- [6.30-8.63%]
11.54%] 14.01%] 11.23%] 19.60%]
Missing 3(0.23%) 2 (0.76%) 0 (0.00%) 0 (0.00%) 0 (0.00%) 1 (2.04%) 6 (0.30%)
[0.05-0.68%] [0.09-2.73%] [0.00-2.68%]  [0.00-2.41%] [0.00-2.46%]  [0.05— [0.11-0.64%]
10.85%]
Accompanying disease

Chronic kidney 75 (5.85%) 17 (6.49%) 10 (7.35%) 13 (8.61%) 8 (5.41%) 2 (4.08%) 125 (6.17%)

disorder [4.63-7.28%]  [3.82- [3.58- [4.66-14.27%] [2.36- [0.50- [5.16-7.30%]
10.19%] 13.11%] 10.37%] 13.98%]

No accompanying 1206 (94.15%) 245 (93.51%) 126 (92.65%) 138 (91.39%) 140 (94.59%) 47 (95.92%) 1902 (93.83%)
chronic kidney [92.72— [89.81- [86.89— [85.73- [89.63— [86.02— [92.70-
disorder 95.37%] 96.18%] 96.42%] 95.34%] 97.64%] 99.50%] 94.84%]

Osteoporosis 87 (6.79%) 26 (9.92%) 6 (4.41%) 13 (8.61%) 15 (10.14%) 6 (12.24%) 153 (7.55%)

[5.48-8.31%] [6.59— [1.64-9.36%] [4.66-14.27%] [5.78- [4.63— [6.44-8.79%]
14.20%] 16.17%] 24.77%]

No accompanying 1194 (93.21%) 236 (90.08%) 130 (95.59%) 138 (91.39%) 133 (89.86%) 43 (87.76%) 1874 (92.45%)

osteoporosis [91.69— [85.80— [90.64— [85.73— [83.83— [75.23- [91.21-
94.52%] 93.41%] 98.36%] 95.34%] 94.22%] 95.37%] 93.56%]

Loss of visual acu- 444 (34.66%) 114 (43.51%) 46 (33.82%) 70 (46.36%) 58 (39.19%) 11 (22.45%) 743 (36.66%)

ity or hearing [32.05- [37.42- [25.94— [38.22— [31.28- [11.77- [34.55-
37.34%]) 49.75%] 42.43%] 54.65%] 47.54%] 36.62%] 38.80%1

No accompanying 837 (65.34%) 148 (56.49%) 90 (66.18%) 81 (53.64%) 90 (60.81%) 38 (77.55%) 1284 (63.34%)
loss of visual acu-  [62.66— [50.25- [57.57- [45.35- [52.46- [63.38— [61.20-
ity or hearing 67.95%] 62.58%] 74.06%] 61.78%] 68.72%] 88.23%] 65.45%]

Chronic musculo- 399 (31.15%) 114 (43.51%) 57 (41.91%) 71 (47.02%) 63 (42.57%) 20 (40.82%) 724 (35.72%)
skeletal disorders [28.62— [37.42- [33.51- [38.86— [34.49- [27.00- [33.63-

33.76%] 49.75%] 50.67%] 55.30%] 50.95%] 55.79%] 37.85%]

No accompanying 882 (68.85%) 148 (56.49%) 79 (58.09%) 80 (52.98%) 85 (57.43%) 29 (59.18%) 1303 (64.28%)
chronic musculo- [66.24— [50.25—- [49.33— [44.70- [49.05— [44.21- [62.15-
skeletal disorders 71.38%] 62.58%] 66.49%] 61.14%] 65.51%] 73.00%] 66.37%]
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BDI (normal)  BDI (mild) BDI (moder-  BDI (severe) AD(+) Missing® Total®
AD(-)® AD(-)® ate) AD(-)° AD(-)®
Compliance
Purchased 1023 (79.86%) 204 (77.86%) 103 (75.74%) 122 (80.79%) 121 (81.76%) 39 (79.59%) 1612 (79.53%)
medicine® at least [77.56— [72.34— [67.64— [73.60— [74.58— [65.66— [77.70-
four times a year 82.02%)] 82.74%] 82.67%] 86.74%)] 87.62%] 89.76%] 81.26%]
Purchased 258 (20.14%) 58 (22.14%) 33 (24.26%) 29 (19.21%) 27 (18.24%) 10 (20.41%) 415 (20.47%)
medicine? less [17.98- [17.26— [17.33— [13.26— [12.38- [10.24— [18.74-
than four times 22.44%] 27.66%] 32.36%] 26.40%] 25.42%] 34.34%] 22.30%]
a year
Total 1281 (63.20%) 262 (12.93%) 136 (6.71%) 151 (7.45%) 148 (7.30%) 49 2.42%) 2027 (100.00%)
[61.05- [11.49- [5.66-7.89%] [6.34-8.68%] [6.21-8.52%] [1.79-3.18%] [99.82-
65.30%] 14.46%] 100.00%]

AD antidepressant drug purchase, BDI Beck Depression Inventory, SD standard deviation

# Antihypertensive and/or antidiabetic medicine

"Number of patients and prevalence (%) [95% confidence interval]
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