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1 | INTRODUCTION

Abstract

An accurate diagnosis is essential for the management of late-life depression in primary care. This
study aims to (1) provide information on the agreement on depression diagnoses between general
practitioners (GPs), dimensional tools (Geriatric Depression Scale [GDS], Hospital Anxiety and
Depression Scale [HADS]) and a categorical tool (Structured Clinical Interview for DSM-IV criteria
[SCID]) and (2) identify factors associated with different diagnoses. As part of the multicenter
study “Late-life depression in primary care: needs, health care utilization and costs (AgeMooDe)”
a sample of 1113 primary care patients aged 75 years and older was assessed. The proportion of
depression was 24.3% according to GPs, 21.8% for the GDS, 18.9% for the HADS and 8.2% for
the SCID. Taking GDS, HADS and SCID as reference standards, recognition of GPs was 47%, 48%
and 63%. Cohen's Kappa values indicate slight to moderate agreement between diagnoses.
Multinomial logistic regression models showed that patient related factors of depression were
anxiety, intake of antidepressants, female gender, a low state of health, intake of medication
for chronic diseases and functional impairment. GPs performed better at ruling out depression
than ruling in depression. High levels of disagreement between different perspectives on

depression indicate that they may be sensitive to different aspects of depression.

KEYWORDS

depression diagnosis primary care, old age, risk factors

et al., 2013), increased mortality (Kohler et al., 2013) and suicide rates
(Sinyor, Tan, Schaffer, Gallagher, & Shulman, 2016).

Depression is one of the most prevalent mental health disorders in late
life (Glihne, Stein, & Riedel-Heller, 2016), but it continues to remain an
underdetected (Mitchell, Rao, & Vaze, 2010) and undertreated (Glihne,
Luppa et al., 2016; Luppa, Sikorski, Motzek et al., 2012) disease. In fact,
depressive disorders in elderly patients may lead to serious conse-
guences as they are associated with impaired cognitive functioning

(Korten et al., 2014), reduced health-related quality of life (Schowalter

A crucial first step in providing care for depressed patients is an
early detection using appropriate diagnostic tools (Kivelitz, Watzke,
Schulz, Harter, & Melchior, 2015). General practitioners (GPs) play
a key role in this concern, because the majority of care for late-life
depression is provided by primary care (Harman, Veazie, & Lyness,
2006; Holvast et al., 2012). In a representative survey of the
German population one in five patients recommended professional
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help from a GP as the first source of help in case of major depression
(Riedel-Heller, Matschinger, & Angermeyer, 2005). Most notably, older
patients in the survey were more likely to advise help from the GP. In
Germany, GPs code depressive disorders according to the International
Classification of Diseases, 10th revision (ICD-10) criteria (World
Health Organization, 2010), as this is the prerequisite for reimburse-
ment of treatment costs. However, current guidelines for the diagnosis
of depression point out that recognition of depression may be
complicated by the fact that depressed patients rarely report typical
symptoms of depression spontaneously, but rather present with
somatic symptoms or a feeling of general discomfort (Deutsche
Gesellschaft fiir Psychiatrie und Psychotherapie, Psychosomatik
[DGPPN], [BAK],
Kassenarztliche Bundesvereinigung [KBV], Arbeitsgemeinschaft der
Wissenschaftlichen Medizinischen Fachgesellschaften [AWMF], &
Arztliches Zentrum fiir Qualitat in der Medizin [AZQ], 2015). These

guidelines provide a list of complaints and risk factors that may indicate

und  Nervenheilkunde Bundesarztekammer

depression and recommend that in case of suspected depression,
screening tools should be applied to identify patients at risk followed
by a thorough structured interview based on ICD-10 criteria. Different
studies revealed a potential benefit of assisted diagnostic approaches
over the GP's unassisted depression diagnosis (Mitchell, Bird, Rizzo, &
Meader, 2010; @stergaard et al., 2010; Pignone et al., 2002; Williams,
Pignone, Ramirez, & Perez Stellato, 2002). In order to support depres-
sion diagnostics in primary care different categorical and dimensional
tools have been developed. Categorical tools such as structured
interviews are generally seen as the gold standard for the diagnosis of
depression (Moriarty, Gilbody, McMillan, & Manea, 2015) whereas
dimensional screening tools were designed to identify patients at risk
of depression. However, dimensional approaches are often translated
back into categorical approaches through the use of cutoff points.

A previous meta-analysis showed modest rates of recognition of
depression in primary care, which were lowest in older people, but there
was a lack of studies considering the perspectives of GPs, dimensional
and categorical tools in the same sample. In addition, included studies
did not consider factors associated with depression diagnoses according

to different perspectives to a sufficient extent (Mitchell et al., 2010).

1.1 | Aims of the study

In extension of prior research, this is the first study that assesses the
agreement of depression diagnoses in a large sample of oldest old primary
care patients considering the perspective of GPs as well as categorical
and dimensional perspectives. Therefore, this study aims to (1) provide
information on the agreement between the GP's diagnosis and three
different measures of depression including recognition rates of GPs

and (2) identify factors that are associated with the different diagnoses.

2 | MATERIAL AND METHODS

2.1 | Sample

Data were derived from the German AgeMooDe-study (“Late-life
depression in primary care: needs, health care utilization and costs”).

Within this multicenter prospective cohort study patients were

recruited from primary care practices in four German cities (Leipzig,
Bonn, Hamburg and Mannheim). The baseline assessment was con-
ducted between May 2012 and December 2013, followed by a fol-
low-up assessment one year later. This study analyzes cross-sectional
data from the baseline-interview. For participation, patients had to
meet the following criteria for inclusion: (1) an age of at least 75 years
and (2) a minimum of one contact with the GP within the last six
months. Patients were excluded from the study if they had (1) a severe
illness which the GP deemed would be fatal within three months, (2)
moderate or severe dementia according to ICD-10 criteria, (3) an insuf-
ficient ability to speak and read German language or an inability to pro-
vide informed consent. Participating GPs were asked to provide a list
of all patients meeting the inclusion criteria and no criteria for exclu-
sion. In the next step, the practice staff was asked to indicate patients
with ICD-10 diagnoses of depression according to the GP on this list as
well as the same number of patients with no diagnosis of depression
that were randomly selected from this list. Patients who were selected
this way were contacted by the GPs and invited to take part in the
study via postal mail. This recruitment strategy was easy to implement
in small primary care practices and was used in order to investigate a
large sample of elderly primary care patients being enriched with
depressed individuals (Stein et al., 2016). We finally achieved to exam-
ine a total of 110 GPs and 1230 primary care patients at baseline. Of
the total sample, 117 patients were excluded from the study sample
due to unmet inclusion criteria or missing values in the primary out-
come variables addressed in this study. Consequently, the analytical
sample of this study consisted of 1113 individuals (see Figure 1).

2.2 | Ethics statement

The study has received ethics committee approval of all participating
centers (Ethics approval Leipzig: 020-12-23012012). All GPs and
patients provided written informed consent for participating in the
study. All investigations contributing to this study were in accordance
with the ethical standards of the responsible committee on human
experimentation (national and institutional) and with the Helsinki Dec-
laration of 1975, as revised in 2008.

2.3 | Procedures and instruments

This study includes a patient assessment and a GP assessment.

2.3.1 | Patient assessment
All patients were assessed by trained physicians and psychologists

using standardized clinical face-to-face interviews at the participants'

PARTICIPANTS AT
BASELINE
N=1230

EXCLUSION
N=117

‘— Age < T5 vears at baseline %

Incompleie avcessment Ll

STUDY SAMPLE AT
BASELIMNE
N=1113

FIGURE 1 Flowchart of sample selection
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homes or at university premises. Each interview included a structured
set of scales and variables. Socio-demographic data included the
patients' age, gender, marital status (married/with spouse, married/liv-
ing apart, single, divorced, widowed) and education. Educational level
was divided into three levels (low/middle/high) according to the
revised version of the new CASMIN educational classification system
(Brauns & Steinmann, 1999).

Furthermore, the patient assessment included three different
measures for the assessment of depression (see Figure 2): the German
short-form of the Geriatric Depression Scale (GDS-15; Gauggel &
Birkner, 1999; Sheikh & Yesavage, 1986), the German language version
of the Hospital Anxiety and Depression Scale (HADS; Herrmann, Buss,
& Snaith, 1995; Zigmond & Snaith, 1983) and the Structured Clinical
Interview for DSM-IV criteria (SCID; Wittchen, Zaudig, & Fydrich, 1997).

232 |

The GDS is a 15-item screening instrument requiring a “yes” or “no”

Geriatric depression scale (GDS)

response to each question. The scale was specifically designed for
the elderly and has generally demonstrated reliability and validity for
major depression as defined by ICD-10 and DSM-IV criteria (Almeida
& Almeida, 1999). Scores of the single items are summed up to a total
score ranging from O to 15 with higher scores indicating more severe
depression. We used a cutoff >4 to define depression as recom-
mended by Sheikh and Yesavage (1986). In a recent meta-analysis this
cutoff was the most frequently applied score and reached a pooled
sensitivity of 0.89 and specificity of 0.77 (Pocklington, Gilbody, Manea,

Instrument Measure
GDs-15 Current depressive
(Sheikh & symptoms

Yesavage, 1986)

HADS

(Zigmond &
Snaith, 1983}

Current depressive
symptoms
Depression
subscale

SCID
Minor and major
depressive disorder
according to DSM-1V
criteria

{Wittchen, Zaudig
& Frydrich, 1997)

Section D Mood
Disorders

FIGURE 2

& McMiillan, 2016). Since physical complaints become more common
with increasing age, the GDS avoids the assessment of somatic symp-
toms of depression and rather focusses on emotional aspects.

233 |

The HADS consists of a depression and an anxiety scale, each contain-

Hospital anxiety and depression scale (HADS)

ing seven items. The HADS was originally created for the purpose of
assessing depression in hospital populations and is supposed to elimi-
nate physically confounded symptoms. All items are rated on a four-
point Likert scale (range 0-3). Hence, the minimum score for depression
or anxiety is O and the maximum score is 21 with higher scores desig-
nating stronger depression and anxiety, respectively. Zigmond and
Snaith (1983) recommend a cutoff score >7 for possible cases and
>10 for probable cases of depression. In this study we used a cutoff

>7 to include also those patients with mild depressive symptoms.

2.3.4 | Structured clinical interview for DSM-IV (SCID)

As a categorical measure for depression the module for mood disorders
from the SCID was conducted in this study. A SCID diagnosis included both

patients with minor and major depression according to DSM-IV criteria.

235 |

Different illness-related factors were assessed in the patient interview.

Other instruments

Given that depression is associated with cognitive disturbance
(American Psychiatric Association, 2013; World Health Organization,
2010), the Mini-Mental State Examination (MMSE; Folstein, Folstein,

Description

* Assessment: questionnaire with 15 items

» Time frame: not specified

* Dichotomized response pattern (ves/no)

& Score range; 0-15

® Cut-off for depression in this study : =4

* Example: Do you feel that your life i1s empty?

o Assessment: questionnaire with 7 items

* Time frame: last week

» 4 point-Likert scale (e.g. not at all/ not
often/sometimes’ most of time)

* Score range: 0-21

® Cut-off for depression in this study : =7

o Example: | feel cheerful

o Assessment; fully- structured clinical
diagnostic interview

e Time frame: last 4 weeks

= Considers exclusion eriteria (substance-induced
mood disorder, depression due to physical
iliness, bereavement)

» Example: In the past 4 weeks, did yvou lose
interest or pleasure in things you usually
enjoyed? (What was that like?)

Overview of the three depression instruments from the patient assessment
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& McHugh, 1975) was conducted to screen for cognitive impairment.
The MMSE covers orientation, memory, attention, language and visual
construction. The maximum total score is 30. Tombaugh and Mclntyre
(1992) recommend a cutoff score of <23 for mild cognitive impairment
and <17 for severe cognitive impairment. Moreover, (instrumental)
activities of daily living (ADL and IADL) were examined with an instru-
ment consisting of 24 items, as proposed by Schneekloth and Potthoff
(1993). This instrument assesses independent living skills such as the
ability to perform one's own body care, mobility, food preparation,
responsibility for own medications, housekeeping, using public trans-
port, ability to use the telephone, visiting people, ability to orientate
oneself outside and the ability to handle finances. Patients who had
difficulties in at least one skill of the ADL/IADL were categorized as
functionally impaired (cutoff <23). In addition, the German version of
the chronic disease score (CDS) was calculated for each patient by
adding up the number of drugs taken for chronic medical conditions
or progressive illnesses. The CDS excludes psychotropic medication
and medication taken primarily for symptom management such as
analgesics. The patients' current state of health was measured with
the help of a visual analogue scale from the EQ-5D (VAS EQ-5D) of
the EuroQol Group (Brooks, 1996) ranging from O to 100 with higher
scores indicating a better state of subjective health. Further, patients
were asked whether they currently took antidepressants or not. In
accordance with Maske et al. (2016), who examined correlates of dif-
ferent depression diagnoses, social support was assessed. This was
realized with a German adaptation of the Enriched Social Support
Inventory (ESSI-D; Kendel et al., 2011). The scale consists of five items
which are rated on a five-point Likert-scale, leading to a total score
range from 5 to 25. Based on the original version of the ESSI
(ENRICHD-Investigators, 2000) the cutoff for poor social support is
defined as a total score of <18.

236 |

All GPs received a short questionnaire where they stated their age, gender

General practitioner's (GP's) assessment

and professional experience (length of work experience in years, psychiat-
ric/psychotherapeutic training and experience in treatment of mental
illnesses). In addition, the GPs were asked to fill in a questionnaire for each
of their recruited patients. In this patient-based questionnaire the GPs
specified in a list of 35 chronic diseases according to the ICD-10 classifi-
cation system whether or not the patient suffered from an unremitted
depression (ICD-code F32-F33; World Health Organization, 2010).

2.4 | Statistical analysis

All statistical analyses were performed using the Statistical Package for
the Social Sciences (SPSS) version 20.0 for Windows (SPSS Inc.,
Chicago, IL) and Stata 13.1 SE (Stata Corp LP, College Station, TX).
Descriptive values are presented as mean with standard deviation
(SD) or absolute frequencies and percentages. Due to missing values
ranging from 0.1 (marital status) to 5.4% (MMSE), not all socio-
demographic data are based on the total sample. Agreement between
all four depression diagnoses was calculated pairwise using Cohen's
Kappa (Cohen, 1960). As our analytical sample excludes patients with
missing data on primary outcome variables, Kappa values are based

on complete cases. In order to calculate corresponding confidence

intervals bias-corrected bootstrap estimates with 500 replications
were conducted using kapci commands in Stata (Efron & Tibshirani,
1993). Sensitivity and specificity of GP diagnoses were calculated tak-
ing GDS, HADS and SCID as reference standards. For sensitivity and
specificity of GDS and HADS diagnoses the SCID was set as a refer-
ence standard. Furthermore, three multinomial logistic regression anal-
yses were performed in order to compare the GP diagnosis with the
combination of GDS (model I), HADS (model Il) and SCID (model Iil),
and to identify factors that are associated with the different depres-
sion diagnoses. Each model included a dependent variable with four
values representing any combination of the GP diagnosis with the
diagnosis of one of the three depression instruments. For example,
model | distinguished between “no depression diagnosis” (scored 1),
“GP diagnosis only” (scored 2), “GDS diagnosis only” (scored 3), and
“GP diagnosis and GDS diagnosis” (scored 4). The GPs' age, gender
and professional experience (work experience, psychiatric/psychother-
apeutic training and experience in treatment of mental illnesses) were
included into the three models as GP-related predictors. The patients'
age, gender, education, marital status, ADL/IADL score, CDS, self-
rated health, intake of chemical antidepressants, MMSE, HADS anxiety
subscale and social support were included as patient-related predictor
variables. In order to test the model specification the Hausman test
was applied, revealing that the assumption of the independence of
irrelevant alternatives (IIA) was not violated in either model. In addi-
tion, all predictors were tested for multicollinearity, showing negligible
relations between predictors. Relative risk ratios (RRRs) and 95% con-
fidence intervals (Cls) were calculated. In all analyses, a p-value below

0.05 was considered statistically significant.

3 | RESULTS

3.1 | Socio-demographic and clinical characteristics

Table 1 shows socio-demographic and clinical characteristics of the
total study sample, the subsamples of depressive patients according
to the four diagnostic options and the subsample of patients who did
not receive any depression diagnosis. According to the GPs 24.3% of
the patients were diagnosed with depression. The proportion of
patient-reported depression was 21.8% for the GDS, 18.9% for the
HADS and 8.2% for the SCID (minor and major depression). About
58% had no diagnosis of depression.

The total sample of 1113 primary care patients included 62.5%
women and had a mean age of 80.7 years (SD = 4.5). The number of
female patients was approximately 10% higher in the subsamples diag-
nosed with depression by their GP or the SCID compared to the
dimensional measures. The majority had a low educational level
(55.3%), while in the subgroup of SCID diagnoses the number of
patients with low education was highest (71.4%). Most of the patients
were either married and living with spouse (46.3%) or widowed
(41.9%). Remarkably, in the subgroup of patients with all four diagno-
ses the number of patients who were married was only 18.4%, while
60.5% were widowed. Almost two-thirds (62.9%) of the patients were
functionally impaired according to the IADL scale. Compared with the

total sample, this amount was markedly higher in the depressed
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TABLE 1 Socio-demographic and clinical characteristics of the patient sample by diagnostic options

Patients
SCID

Total sample GP diagnosis GDS > 4 HADS >7 diagnosis 4 diagnoses® No diagnosis®
Overall (n, (%)) 1,113 (100.0) 271 (24.3) 243 (21.8) 210 (18.9) 91 (8.2) 38 (3.4) 650 (58.4)
Age (in years)
Mean (SD) 80.7 (4.5) 80.9 (4.6) 81.08 (4.8) 81.7 (4.9) 80.7 (4.5) 81.4 (5.0) 80.4 (4.5)
Age groups (n, (%))
75-79 545 (49.0) 132 (48.7) 110 (45.3) 84 (40.0) 45 (49.5) 17 (44.7) 336 (51.7)
80-84 336 (30.2) 77 (28.4) 76 (31.3) 69 (32.9) 30 (33.0) 11 (28.9) 188 (28.9)
2 85 232 (20.8) 62 (22.9) 57 (23.5) 57 (27.1) 16 (17.6) 10 (26.3) 126 (19.4)
Gender (n, (%))
Male 417 (37.5) 54 (19.9) 69 (28.4) 66 (31.4) 18 (19.8) 6(15.8) 298 (45.8)
Female 696 (62.5) 217 (80.1) 174 (71.6) 144 (68.6) 73 (80.2) 32 (84.2) 352 (54.2)
Education® (n, (%))
High 200 (18.0) 34 (12.5) 30 (12.3) 27 (12.9) 9(9.9) 6 (15.8) 139 (21.4)
Middle 292 (26.2) 60 (22.1) 72 (29.6) 59 (28.1) 16 (17.6) 7 (18.4) 177 (27.2)
Low 615 (55.3) 173 (63.8) 141 (58.0) 124 (59.0) 65 (71.4) 25 (65.8) 332 (51.1)
Marital status® (n, (%))
Married/with 515 (46.3) 102 (37.6) 87 (35.8) 70 (33.3) 32 (35.2) 7 (18.4) 337 (51.8)
Spouse married/living apart 22 (2.0) 3(1.1) 5(2.1) 3(1.4) 4 (4.4) 2 (5.3) 16 (2.5)
Single 47 (4.2) 5 (5.5) 5(2.1) 8(3.8) 2(2.2) 1(2.6) 28 (4.3)
Divorced 62 (5.6) 17 (6.3) 17 (7.0) 17 (8.1) 9(9.9) 5(13.2) 32 (4.9)
Widowed 466 (41.9) 134 (49.4) 129 (53.1) 112 (53.3) 44 (48.4) 23 (60.5) 236 (36.3)
IADLY (n, (%))
Yes (impaired) 700 (62.9) 201 (74.2) 200 (82.3) 176 (83.8) 72 (79.1) 31 (81.6) 348 (53.5)
No (unimpaired) 413 (37.1) 0(25.8) 43 (17.7) 34 (16.2) 19 (20.9) 7 (18.4) 302 (46.5)
CDS* (mean (SD)) 5.1(2.9) 0 (3.0) 5.8 (3.0) 5.7 (2.9) 5.3(3.3) 5.1 (3.4) 4.9 (2.8)
VAS EQ-5D' (mean (SD)) 66.8 (19.1) 62.2(19.9) 53.6 (18.9) 56.1(19.5) 56.8 (22.0) 48.2 (22.5) 71.7 (16.8)
Intake of antidepressants® (n, (%))
Yes 144 (12.9) 103 (38.0) 54 (22.2) 44 (21.0) 27 (29.7) 23 (60.5) 25(3.8)
No 935 (84.0) 160 (59.0) 180 (74.1) 155 (73.8) 61 (67.0) 13 (34.2) 606 (93.2)
MMSE" (mean (SD)) 27.3 (2.3) 26.9 (2.7) 26.7 (2.6) 27.1 (2.5) 27.1(2.4) 26.7 (2.5) 27.6 (2.1)
HADS anxiety (mean (SD)) 4.6 (3.2) 2 (3.7) 7.1(3.7) 7.1(3.7) 8.7 (3.8) 9.7 (4.2) 3.6 (2.5)
ESSI' (n, (%))
High 885 (79.5) 195 (72.0) 164 (67.5) 137 (65.2) 58 (63.7) 20 (52.6) 555 (85.4)
Low 206 (18.5) 69 (25.5) 71(29.2) 67 (31.9) 31(34.1) 17 (44.7) 83(12.8)

Note: GP, general practitioner; GDS, Geriatric Depression Scale; HADS, Hospital Anxiety and Depression Scale; SCID, Structured Clinical Interview for DSM-
1V; SD, standard deviation.

#Depression according to GP, GDS, HADS and SCID. No depression according to GP, GDS, HADS and SCID.

bn = 1107, educational classification according to the new CASMIN educational classification (Brauns & Steinmann, 1999). Low = inadequately completed
general education, general elementary education, basic vocational qualification or general elementary education and vocational qualification; Middle = inter-
mediate vocational qualification or intermediate general qualification and vocational qualification, intermediate general qualification, general maturity certif-
icate, vocational maturity certificate/general maturity certificate and vocational qualification; High = lower tertiary education - general diplomas/diplomas
with vocational emphasis, higher tertiary education - lower level/higher level.

‘n=1112.

4ADL, instrumental activities of daily living.

€n = 1079, CDS, chronic disease score.

fn = 1108, VAS EQ-5D, current state of health/visual analogue scale.
&n = 1079.

hn = 1053; MMSE, mini-mental-state examination.

in = 1091, ESSI, enriched social support inventory.
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patients. The mean number of drugs taken for medical conditions was
5.1 (SD = 2.9). The average patients' state of health using the VAS EQ-
5D was 66.8 (SD = 19.1) and was about 13 points lower in the sub-
group with a GDS diagnosis of depression. About 13% of the total
sample was treated with antidepressants. In the subsample of patients
diagnosed with depression by their GP, 38% reported intake of antide-
pressants, while about one in five patients diagnosed with the GDS or
HADS received antidepressants. The mean score of the MMSE in the
total study sample was 27.3 (SD = 2.3) and the average anxiety score
was 4.6 (SD = 3.2). While MMSE scores in the subgroups with a
depression diagnosis were comparable to the total sample and to the
subsample without a depression diagnosis, anxiety scores were higher,
ranging from 6.2 (GP diagnosis) to 8.7 (SCID diagnosis). The majority of
the patients reported high social support. While 18.5% of the total
sample was lacking social support, this amount was markedly higher
in the different subgroups with a depression diagnosis. Most notably,
patients with a SCID diagnosis (34.1%) and patients with all four diag-

noses (44.7%) reported low social support.

3.2 | Agreement of depression diagnoses

Table 2 shows pairwise comparisons of the different measures for the

diagnosis of depression. Agreement between GP diagnosis of

TABLE 2 Agreement of depression diagnoses by Cohen's kappa

Comparison of

depression and the three depression tools was slight in all cases:
K =0.28 for the GDS, K = 0.26 for the HADS and K = 0.22 for the SCID
(Altman, 1991). The screening tools showed moderate agreement
(K = 0.51). SCID and screening tools showed a slight agreement, i.e.
K = 0.28 for the GDS and K = 0.31 for the HADS.

Sensitivity of GP diagnosis was 0.47 for the GDS, 0.48 for the HADS
and 0.63 for the SCID. The number of patients who were not recognized
as depressed by their GP was 11.5% for the GDS, 9.9% for the HADS
and 3.1% for the SCID. Specificity of GP diagnosis was 0.82 for the
GDS, 0.81 for the HADS and 0.79 for the SCID. Screening tools
reached sensitivity rates of 0.67 (GDS) and 0.64 (HADS) when compared
to the SCID and specificity rates of 0.82 (GDS) and 0.85 (HADS).

33 |

3.3.1 | Model I: General practitioner (GP) versus geriatric
depression scale (GDS)

Factors associated with depression diagnoses

Table 3 presents factors that are associated with an exclusive GP, GDS,
HADS or SCID diagnosis. In addition, it depicts factors that are associ-
ated with pairwise combinations of GP diagnoses and the three other
diagnostic approaches.

The comparison between GP and GDS diagnoses shows that

females had a 1/0.38 = 2.6 times higher relative risk of being

Sensitivity (95% Cl)

diagnoses Kappa (95% Cl) a N (%) Specificity (95% CI)
GP versus GDS 0.28 (0.22; 0.35) -/~ 714 (64.2) Reference standard:
+/+ 115 (10.3) GDS
-/+ 128 (11.5) 0.47 (0.41; 0.54)
+/- 156 (14.0) 0.82 (0.79; 0.85)
GP versus HADS 0.26 (0.19; 0.32) -/- 732 (65.8) Reference standard:
+/+ 100 (9.0) HADS
-/+ 110 (9.9) 0.48 (0.41; 0.55)
+/- 171 (15.4) 0.81 (0.78; 0.84)
GP versus SCID 0.22 (0.16; 0.28) =/- 808 (72.6) Reference standard:
+/+ 7 (5.1) SCID
-/+ 4 (3.1) 0.63 (0.52; 0.73)
+/- 214 (19.2) 0.79 (0.76; 0.82)
GDS versus HADS 0.51 (0.45; 0.57) -/- 798 (71.7) -
+/+ 138 (12.4)
-/+ 2 (6.5)
+/- 105 (9.4)
GDS versus SCID 0.28 (0.21; 0.35) -/- 840 (75.5) Reference standard:
+/+ 1(5.5) SCID
-/+ 0(2.7) 0.67 (0.56; 0.77)
+/- 182 (16.4) 0.82 (0.80; 0.84)
HADS versus SCID 0.31 (0.23; 0.38) -/- 870 (78.2) Reference standard:
+/+ 8(5.2) SCID
-/+ 3 (3.0) 0.64 (0.53; 0.74)
+/- 152 (13.7) 0.85 (0.83; 0.87)

Note: Cl, confidence interval; GP, general practitioner; GDS, Geriatric Depression Scale, cutoff >4; HADS, Hospital Anxiety and Depression Scale, cutoff >7;

SCID, Structured Clinical Interview for DSM-IV.

2+ indicates a positive diagnosis; - indicates a negative diagnosis. Consequently, -/- and +/+ indicate agreement between diagnoses; -/+ and +/-

disagreement between diagnoses.

indicate
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TABLE 3 Results of the multinomial logistic regression analyses predicting GP versus GDS, HADS and SCID

RRR 95% ci RRR 95% ci RRR 95% ci Wald

Model Il GP/HADS GP? (N = 137) GDS" (N = 110) GP & GDS€ (N = 95)
GP related variables
Age 1.01 0.95;1.06 1.01 0.95;1.08  0.97 0.90;1.04 X2=135 p 2 0.05
Male 1.35 0.85;2.13 0.97 0.59;1.60 1.03 0.59;1.79 X2=182 p 2 0.05
Work experience 0.97 0.92;1.02 0.99 0.93;1.05 1.01 0.94;1.08 X% =156 p = 0.05
Psychiatric/psycho-therapeutic training 1.29 0.82;2.03 0.74 0.44;1.22 0.70 0.39;1.23 X? =487 p = 0.05
Experience in treatment of 1.62* 1.05;2.51 0.95 0.59;1.56 1.60 0.94;2.74 X? =703 p 2 0.05

mental illnesses
Patient-related variables
Age 1.08 0.98;1.08 1.02 0.97;1.08 1.01 0.95;1.07 X?=1.38 p = 0.05
Male 0.38** 0.22;0.66 1.02 0.59;1.77 081 0.43;1.56 X2 =11.87 p < 0.01
Education’ X?=1091 p = 0.05
Low Ref. Ref. Ref.
Middle 0.52* 0.32;0.89 1.41 0.82;2.42 1.48 0.81;2.71
High 0.95 0.51;1.76 1.04 0.51;2.13 1.11 0.49;2.53
Marital status X? =3.60 p > 0.05
Married Ref. Ref. Ref.
Single/divorced 1.48 0.73;3.01 1.04 043,248 0.98 0.38;2.51
Widowed 1.19 0.72;1.99 1.39 0.80;2.44 1.41 0.76;2.62
IADL/ADL, impaired 1.34 0.83;2.16 2.03* 1.12;3.70 1.70 0.90;3.22 X2 =727 p 2 0.05
CDS 0.98 0.91;1.06 1.13* 1.04;1.22 095 0.87;1.05 X?=1231 p < 0.01
Vas EQ-5D 0.99 0.98;1.01 0.96*** 0.94,0.97  0.95*** 0.94,0.97 X2 = 65.51 p < 0.001
Intake of antidepressants 13.90*** 8.01;24.12 1.39 0.59;3.29 10.85*** 5.55;21.23 X? =110.38 p < 0.001
MMSE 1.00 0.90;1.10 0.92 0.84;1.01 0.92 0.83;1.02 X2 =451 p 2 0.05
HADS anxiety subscale 1.12* 1.03;1.20 1.37%* 1.27;1.49 1.44%* 1.32;1.57 X2 =87.44 p < 0.001
ESSI (high) 1.17 0.66;2.05 1.96* 1.12;3.42 1.88* 1.01;3.53 X2=7.19 p 2 0.05
N 989
Nagelkerkes R? 0.26
Log likelihood -743.28
Model Il GP/HADS GPY (N = 148) HADS® (N = 93) GP & HADS' (N = 84)
GP related variables
Age 0.97 0.92;1.03 1.00 0.93;1.06 1.03 0.96;1.10 X?=213 p 2 0.05
Male 1.31 0.85;2.03 0.70 042;1.17 081 0.45;1.47 X2 =457 p 2 0.05
Work experience 1.01 0.96;1.07 1.03 0.96;,1.09 0.95 0.89;1.01 X2=392 p > 0.05
Psychiatric/psycho-therapeutic training 1.22 0.79;1.89 1.00 0.60;1.66  0.82 0.45;1.48 X% =1.63 p 2 0.05
Experience in treatment of mental illnesses ~ 1.53* 1.01;2.31 0.88 0.53;145 1.84* 1.05;3.24 X2 =794 p < 0.05
Patient-related variables
Age 1.02 0.97;1.07 1.08** 1.03;1.14 1.05 0.99;1.12 X2 =1011 p < 0.05
Male 0.42** 0.25;0.72 211 1.21;3.68 1.04 0.52;2.09 X2=19.58 p < 0.001
Education’ X? = 6.55 p = 0.05
Low Ref. Ref. Ref.
Middle 0.57* 0.34;0.95 0.84 0.48;149 1.14 0.61;2.15
High 0.99 0.55;1.79 0.83 0.41;1.69 0.83 0.34;2.02
Marital status X? =729 p = 0.05
Married Ref. Ref. Ref.
Single/divorced 1.45 0.72;2.92 2.22 0.95;5.16  1.53 0.60;3.92
Widowed 1.23 0.76;1.99 1.99* 1.12;3.55 141 0.73;2.71
IADL/ADL 1.21 0.77;1.91 2.15* 1.17;3.98 2.18* 1.08;4.39 X2 =962 p < 0.05
CDS 0.99 0.92;1.06 1.12* 1.03;1.22 091 0.83;1.01 X% =12.63 p < 0.01
Vas EQ-5D 0.99 0.98;1.00 0.98** 0.97;,0.99  0.97*** 0.95;0.98 X2 =2549 p < 0.001
Intake of antidepressants 12.27***  7.31;20.58 0.89 0.32;2.48 10.21*** 5.20;20.08 X?>=110.67 p <0.001

(Continues)
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TABLE 3 (Continued)

Model Il GP/HADS GPY (N = 148) HADSE (N = 93) GP & HADS' (N = 84)

MMSE 1.00 0.91;1.09 1.13* 1.01;1.27 1.02 0.91;1.15 X2 =485 p 2 0.05
HADS anxiety subscale 1.08* 1.01;1.16 1.30*** 1.20;1.41 1.44*** 1.32;1.58 X?=79.86 p < 0.001
ESSI (high) 1.04 0.60;1.79 1.91* 1.09;3.36  1.98* 1.05;3.75 X2 =822 p < 0.05
N 989

Nagelkerkes R? 0.24

Log likelihood -742.96

Model Il GP/SCID GP? (N = 188) SCID" (N = 27) GP & SCID' (N = 44)

GP related variables

Age 1.01 0.96;1.06 0.96 0.85;1.09 0.83** 0.72;0.95 X?=8.10 p < 0.05
Male 1.45 0.97;2.16 3.80** 1.43;10.10 0.51 0.22;1.20 X% =14.08 p < 0.01
Work experience 0.97 0.93;1.01 1.02 0.91;1.14 1.19* 1.04;1.36 X% =10.13 p < 0.05
Psychiatric/psycho-therapeutic training 1.22 0.82;1.82 2.04 0.85;4.87 0.66 0.29;1.50 X? =502 p = 0.05
Experience in treatment 1.73** 1.19;2.54 1.76 0.74;4.14 1.38 0.64;2.98 X2 =8.95 p < 0.05

of mental illnesses

Patient-related variables

Age 1.02 0.98;1.06 1.05 0.95;1.16 1.04 0.96;1.14 X2=201 p = 0.05
Male 0.52** 0.33;0.83 0.99 0.39;2.55 0.33 0.11;1.02 X2 =10.09 p < 0.05
Education’ X? =489 p = 0.05
Low Ref. Ref. Ref.

Middle 0.70 0.45;1.10 0.44 0.15;1.30 0.83 0.33,2.06

High 0.95 0.55;1.63 0.47 0.11;1.90 1.02 0.30;3.52

Marital status X? =483 p = 0.05
Married Ref. Ref. Ref.

Single/divorced 1.07 0.55;2.07 0.38 0.04;3.35 2.94 0.94;9.18

Widowed 1.10 0.71;1.72 0.82 0.32;2.14 1.46 0.58;3.65

IADL/ADL 1.27 0.83;1.93 0.80 0.31;2.06 1.70 0.63;4.59 X? =234 p 2 0.05
CDS 0.94 0.88;1.00 1.00 0.85;1.16 0.98 0.86;1.11 X2 =339 p 2 0.05
Vas EQ-5D 0.99 0.98;1.00 0.99 0.97;1.02 0.97*** 0.95;0.99 X2 =13.65 p < 0.01
Intake of antidepressants 11.65***  7.17;18.93 1.03 0.21;5.06 15.74***  6.77;36.58 X?=11235 p<0.001
MMSE 0.98 0.91;1.06 1.10 0.90;1.34 1.07 0.90;1.26 X% =182 p = 0.05
HADS anxiety subscale 1.12* 1.05;1.19 144 1.27;1.63 1.49*** 1.32;1.67 X% = 6546 p < 0.001
ESSI (high) 1.16 0.72;1.87 1.52 0.59;3.94 1.48 0.64;3.43 X% =1.49 p 2 0.05
N 989

Nagelkerkes R? 0.25

Log likelihood -575.90

Note: GP, general practitioner; GDS, Geriatric Depression Scale; HADS, Hospital Anxiety and Depression Scale; SCID, Structured Clinical Interview for DSM-
IV criteria; RRR, relative risk ratio; Cl, confidence interval; IADL/ADL, (instrumental) activities of daily living; CDS, chronic disease score; VAS EQ-5D, current
state of health/visual analogue scale; MMSE, mini-mental-state examination; ESSI, Enriched Social Support Inventory.

2GP: Depression diagnosis according to GP but not to GDS.

PGDS: Depression diagnosis according to GDS but not to GP.

°GP & GDS: Depression diagnosis according to both GP and GDS; Base category: No depression diagnosis according to GP and GDS.
4GP: Depression diagnosis according to GP but not to HADS.

®HADS: Depression diagnosis according to HADS but not to GP.

fGP & HADS: Depression diagnosis according to both GP and HADS; Base category: No depression diagnosis according to GP and HADS.
EGP: Depression diagnosis according to GP but not to SCID.

PSCID: Depression diagnosis according to SCID but not to GP.

iGP & SCID: Depression diagnosis according to both GP and SCID; Base category: No depression diagnosis according to GP and SCID.
IEducational classification according to the new CASMIN educational classification (Brauns & Steinmann, 1999).

*p < 0.05.

**p < 0.01.

***p < 0.001.
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diagnosed by the GP alone than males. Patients with a higher CDS,
that is, patients reporting more medication use, had a higher relative
risk of getting an exclusive GDS diagnosis. Furthermore, patients
reporting better health were less likely to score positive exclusively
on the GDS (RRR = 0.96; 95% Cl: 0.94-0.97) and less likely to receive
both diagnoses (RRR = 0.95; 95% Cl: 0.94-0.97), compared to patients
receiving neither a GP nor a GDS diagnosis. In addition, patients
treated with antidepressants were more likely diagnosed as depressed
by their GP (RRR = 13.90; 95% Cl: 8.01-24.12) and had a higher rela-
tive risk of receiving both a GP and a GDS diagnosis. Patients reporting
higher levels of anxiety had an increased risk of a depression diagnosis
according to their GP; the risk was even higher in those being diag-
nosed exclusively with the GDS and highest in those getting both diag-
noses (RRR = 1.44; 95% Cl: 1.32-1.57).

3.3.2 | Model II: General practitioner (GP) versus hospital
anxiety and depression scale (HADS)

Findings were similar to those observed in model I. However, social
support and functional impairment increased the likelihood of getting
a HADS diagnosis and the combination of HADS and GP diagnosis.
Older patients were more likely to receive an exclusive HADS diagno-
sis. Moreover, the GPs' experience in treatment of mental illnesses
emerged as a significant predictor, as it was associated with an exclu-
sive GP diagnosis and with the combination of GP and HADS. Hence,
given that the GP has experience in treating mental iliness; patients are
more likely being diagnosed by their GP, and being additionally

screened positive using the HADS.

3.3.3 | Model lll: General practitioner (GP) versus struc-
tured clinical interview for DSM-IV (SCID)

Model lll did not reveal any additional patient-related variables, as only
gender, intake of antidepressants, current state of health and anxiety
emerged as significant factors. However, some additional GP related
variables were associated with the likelihood of getting a depression
diagnosis. For example, a lower age and a longer work experience of
the GP increased the likelihood of patients to receive both a GP and
a SCID diagnosis.

4 | DISCUSSION

4.1 | Agreement of depression diagnoses by
diagnostic option

In view of GP diagnoses, we found high specificity compared to both
the dimensional and the categorical perspective, but lower sensitivity.
Hence, GPs performed better in ruling out depression than ruling in
depression, which is consistent with the findings of systematic reviews
and meta-analyses (Cepoiu et al., 2008; Mitchell, Vaze, & Rao, 2009). A
comparable result was seen for screening tools when compared with a
gold standard diagnosis (SCID). GPs identified about half of the cases
as depressed who had a diagnosis according to a screening tool and
recognized slightly more of those patients with a gold standard diagno-
sis. The agreement between the perspectives of GPs, dimensional and

categorical approaches was only slight indicating that the approaches

provide different information for the diagnosis of depression. This
finding is consistent with a study of Schwarzbach et al. (2014) who
compared the agreement of GDS and GPs in a cohort of multimorbid
elderly patients, suggesting that GDS and GPs are sensitive to different
variables. The gap between categorical and dimensional approaches is
consistent with other studies in this field. For example, a study using
the same cutoff for the HADS documented that the prevalence of
depression was 18% in patients aged 70 and older (Stordal et al.,
2001). Studies using the GDS to evaluate depressive symptoms in
elderly patients report prevalence rates between 9.6% and 37.4%
(Al-Shammari & Al-Subaie, 1999; Murata, Kondo, Hirai, Ichida, &
Qjima, 2008; Wong, Mercer, Woo, & Leung, 2008). In contrast, preva-
lence rates according to categorical measures are substantially lower.
According to a systematic review and a meta-analysis, categorical
instruments yield prevalence rates of current depression in the elderly
between 3.3% (Volkert, Schulz, Harter, Wlodarczyk, & Andreas, 2013)
and 7.2% (Luppa, Sikorski, Luck et al., 2012), while dimensional depres-
sion rates range from 17.1% (Luppa, Sikorski, Luck et al., 2012) to
19.5% (Volkert et al., 2013). The agreement between dimensional
and categorical perspectives may be low, because screening tools iden-
tify patients at risk of having a clinical depression and therefore also
consider those patients with subthreshold depression, while categori-

cal tools detect only those patients with clinical depression.

4.2 | Associated factors of depression diagnoses

The GP's experience in treating mental illnesses was associated with a
GP diagnosis of depression. This finding is supported by a study of
Anthony et al. (2010), showing that primary care clinicians felt more
confident in recognizing and managing depression if they had trained
with a psychologist/psychiatrist or had already worked in psychiatry.
In addition, clinicians were more likely to refer a depressed patient to
a mental health specialist when they felt comfortable in prescribing
antidepressants and counselling patients with depression. Hence, the
GP's professional experience seems to have a substantial impact on
both diagnostic accuracy and management of depression. Interestingly,
about one in five patients was diagnosed with depression by their GP
even if they did not score on the SCID. On the one hand, one could
argue that GPs in our study tended to over-diagnose depression. On
the other hand, the likelihood of receiving a GP diagnosis in the
absence of a SCID diagnosis was increased when GPs reported to have
experience in the treatment of mental illnesses. Therefore, one could
also assume under-diagnosis by the SCID.

A relevant patient-based factor for the diagnosis of depression
was the intake of antidepressants. Patients who reported to take anti-
depressants were more likely to receive a depression diagnosis by their
GP. This finding is obvious, since the GPs most likely prescribed antide-
pressants based on a preceding depression diagnosis. Furthermore,
drug-treated patients presenting with a GP diagnosis were also more
likely to additionally score on the instruments. This in turn supports
the validity of the GP diagnosis. In a systematic review and meta-anal-
ysis Mottram, Wilson, and Strobl (2006) suggested that prescribing
antidepressants is an effective treatment option in managing depres-
sion in the elderly. However, practitioners need to be aware of side

effects and interactions with other medication (Mark et al., 2011).
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Moreover, the presence of current symptoms of anxiety was asso-
ciated with an increased likelihood of receiving depression diagnoses
according to either diagnostic option. In line with our results, Mergl
et al. (2007) found strong associations between depression and anxi-
ety, arguing that there may be a dimensional link between these disor-
ders. A study on recognition of depression in primary care (Wittchen &
Pittrow, 2002) showed that 19% of depressed patients were assigned
a diagnosis of another mental disorder instead of depression, particu-
larly anxiety disorder or psychosomatic illness.

A further patient-related factor for depression diagnostics was
gender. We found that female gender increased the likelihood of
receiving a GP diagnosis of depression. This finding is supported by
the results of Maske et al. (2016), who reported that female gender
was correlated with DSM-IV major depression, self-reported diagnosed
depression and current depressive symptoms. Moreover, higher preva-
lence rates of depressive disorders in women compared to men were
reported by a large epidemiological survey examining the German adult
population (DEGS1). Here, the 12-months prevalence of major depres-
sion was 8% for females compared to 3% for males (Jacobi et al., 2014).

The presence of somatic complaints might interfere with depres-
sion diagnosis in elderly primary care patients (Fiske, Wetherell, &
Gatz, 2009). However, the assumption that depression in physically
impaired patients may not be recognized due to focus on somatic
rather than mental problems has been rejected by several authors
(Ani et al, 2008; Tai-Seale et al., 2005). In our study, patients
reporting functional impairment were more likely to receive an
exclusive HADS diagnosis and a lower state of health increased
the likelihood to receive a sole GDS or HADS diagnosis, suggesting
that these measures are sensitive in detecting depression in patients
with physical complaints. This is a striking result as both instruments
preclude physically confounded symptoms. The fact that functional
impairment and current state of health were not associated with
receiving an exclusive GP diagnosis or SCID diagnosis indicates that
the different diagnostic options for depressive disorders identify dif-
ferent individuals as depressed. This assumption is additionally sup-
ported by the findings showing that a higher chronic disease score
was associated with an exclusive GDS and HADS diagnosis and
social support was associated with HADS diagnostics but not with
the other measures.

4.3 | Strengths and limitations

Strengths of this study were the multicenter approach and a large
sample of elderly primary care patients. However, this study is not
without limitations. The measurements were applied sequentially in
a specific order. Therefore, we cannot preclude position effects on
response behavior. However, as part of the patient survey mental
status was assessed at the beginning of the interview to ensure a high
level of attention and to minimize possible effects of fatigue that
could distort cognitive performance of the patients. Cohen's Kappa
was used to calculate interrater agreement on the presence of depres-
sion according to the different perspectives. Kappa represents the
gold standard for interrater agreement concerning nominal data, but
it has been criticized to underestimate agreement in case of unbal-

anced prevalences within rating categories (Feinstein & Cicchetti,

1990; Grouven, Bender, Ziegler, & Lange, 2007). Since “no depres-
sion” was much more frequent than “depression” in this sample,
chances for agreement were lower. Therefore, results on agreement
based on Kappa may be biased and should be interpreted with cau-
tion. Moreover, the different perspectives on depression are based
on different concepts which may also contribute to lower Kappa
values and to a limited interpretation of these values. For a compre-
hensive interpretation of data, we presented classification tables, sen-
sitivity and specificity in addition to Kappa values. Furthermore, the
GPs were asked in a questionnaire whether or not patients were cur-
rently affected by unremitted depression according to ICD-10 criteria.
We believe that this is a more precise measure than taking diagnostic
codes from medical records as these have been shown to underesti-
mate the accuracy of the GP (Joling et al., 2011). We assume that this
item represents the unassisted diagnosis by GPs, but we cannot pre-
clude that they applied any additional tools to diagnose depression.
Further, the recruitment strategy may have raised the GPs' awareness
for depressive disorders, which may have led to over-diagnosis of
depression. Moreover, we did not consider whether patients who
were identified as depressed by either perspective had a request for
help and agreed with the diagnosis. This is an important prerequisite
for subsequent treatment and is likely to affect compliance. Another
limitation is that this study analyzes only cross-sectional data and it
was not possible to conduct sub-analyses for urban and rural areas
due to our study design. As poorer health has been shown to be asso-
ciated with reduced study participation (Ganguli, Lytle, Reynolds, &
Dodge, 1998; Golomb et al., 2012), we cannot rule out a selection
bias due to non-response. In a previous study, coronary heart disease
patients with comorbid depression were found to be less likely to par-
ticipate, resulting in rates of 6% of participants versus 19% of non-
participants with depression (Munkhaugen et al., 2016). Thus, we can-
not exclude the possibility that patients suffering from severe depres-
sion had refused participation to a greater extent and may therefore
be underrepresented in our study. This, in turn, may lead to lower
sensitivity rates of GP diagnoses in our study, as GPs were found to
perform better at ruling in severe cases compared to milder forms
of depression (O'Connor, Rosewarne, & Bruce, 2001). Likewise, the
agreement between dimensional and categorical tools according to
our data may be underestimated. However, the prevalence rate of
patients with major depression in our study (4.3%) does not deviate
substantially from the pooled prevalence rate of major depression
(7.2%) that was reported in a previous meta-analysis investigating indi-
viduals at the age of 75 years and older (Luppa, Sikorski, Luck et al.,
2012). We therefore assume that a bias due to non-participation
had a limited impact on the results of our study. Finally, our findings
are limited to a German patient population therefore may not apply to
other countries.

5 | CONCLUSIONS AND FUTURE
DIRECTIONS

GPs performed better at ruling out depression than ruling in depres-
sion. Hence, a considerable number of patients who were depressed

according to dimensional or categorical perspectives were missed out
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by GPs. In addition, results indicate slight agreement of depression
diagnoses between GPs, dimensional and categorical tools. Likewise,
the proportion of depressed patients in this study varied considerably,
ranging between 8.2% and 24.3% for SCID and GP, respectively. As
dimensional and categorical tools provide additional information, GPs
should follow an assisted approach of depression diagnostics. Future
studies should include non-responder analyses to estimate the impact
of bias due to non-participation. Furthermore, future research may
investigate the feasibility of an assisted diagnostic approach in primary
care as well as the potential benefit. Patients taking antidepressants or
medication to treat chronic diseases, those with symptoms of anxiety,
a low state of health or functional impairment should be given partic-

ular attention.
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