Quality of Life Research (2018) 27:1415-1430
https://doi.org/10.1007/s11136-018-1782-y

REVIEW

@ CrossMark

Measurement properties of depression questionnaires in patients
with diabetes: a systematic review

Susan E. M. van Dijk' - Marcel C. Adriaanse’ - Lennart van der Zwaan' - Judith E. Bosmans’ -
Harm W. J. van Marwijk?3 - Maurits W. van Tulder’ - Caroline B. Terwee*

Accepted: 5 January 2018 / Published online: 2 February 2018
© The Author(s) 2018. This article is an open access publication

Abstract

Purpose To conduct a systematic review on measurement properties of questionnaires measuring depressive symptoms in
adult patients with type 1 or type 2 diabetes.

Methods A systematic review of the literature in MEDLINE, EMbase and PsycINFO was performed. Full text, original
articles, published in any language up to October 2016 were included. Eligibility for inclusion was independently assessed
by three reviewers who worked in pairs. Methodological quality of the studies was evaluated by two independent reviewers
using the COnsensus-based Standards for the selection of health Measurement INstruments (COSMIN) checklist. Quality
of the questionnaires was rated per measurement property, based on the number and quality of the included studies and the
reported results.

Results Of 6286 unique hits, 21 studies met our criteria evaluating nine different questionnaires in multiple settings and
languages. The methodological quality of the included studies was variable for the different measurement properties: 9/15
studies scored ‘good’ or ‘excellent’ on internal consistency, 2/5 on reliability, 0/1 on content validity, 10/10 on structural
validity, 8/11 on hypothesis testing, 1/5 on cross-cultural validity, and 4/9 on criterion validity. For the CES-D, there was
strong evidence for good internal consistency, structural validity, and construct validity; moderate evidence for good crite-
rion validity; and limited evidence for good cross-cultural validity. The PHQ-9 and WHO-5 also performed well on several
measurement properties. However, the evidence for structural validity of the PHQ-9 was inconclusive. The WHO-5 was less
extensively researched and originally not developed to measure depression.

Conclusion Currently, the CES-D is best supported for measuring depressive symptoms in diabetes patients.
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life [8] and higher risk of morbidity and all-cause mortality.
Furthermore, they use more healthcare resources resulting
in higher healthcare costs [9].

Given the high prevalence of comorbid depression and
associated adverse health outcomes, it is important to moni-
tor depressive symptoms in diabetes patients on a regular
basis, for example to evaluate changes during and after an
intervention. Clinical guidelines recommend doing this with
standardized questionnaires [10]. This way, depression treat-
ment can be optimized and adjusted when necessary [11].

A wide variety of questionnaires is available to measure
depressive symptoms. Questionnaires that are frequently
used in diabetic populations are the Center of Epidemio-
logical Studies-Depression Scale (CES-D) [12], the Hospital
Anxiety and Depression Scale-Depression (HADS-D) [13],
the Patient Health Questionnaire-9 (PHQ-9) [14] and the
Beck Depression Inventory-1I (BDI-II) [15]. However, these
questionnaires generally assess symptoms of depression that
may overlap with common symptoms of a medical illness
such as diabetes (e.g., fatigue, changes in weight and appe-
tite). Although many of these questionnaires have undergone
extensive psychometric testing, an overview of their perfor-
mance in this specific diabetes population is lacking [16].
This information is valuable because measurement proper-
ties may vary across populations. Also, a large number of
questionnaires is available, while no recommendations are
available which one to use to monitor depressive symptoms
in diabetes patients. This makes it difficult to select the most
suitable questionnaire for monitoring and evaluating depres-
sive symptoms in diabetes patients.

Systematic, comparative evidence on the measurement
properties of these questionnaires, used for evaluating
depressive symptoms within patients on a continuous scale,
is required by physicians and researchers.

Measurement properties are divided in three domains:
reliability, validity, and responsiveness [17]. A reliable ques-
tionnaire performs its measurements precisely, without too
much measurement error. A valid questionnaire has the abil-
ity to measure the intended construct (and not something
else). A responsive questionnaire is sensitive to changes
in the construct to be measured [17]. Next to these three
domains, it is important that a measurement instrument is
interpretable, meaning that the quantitative results of the
questionnaire can be translated to clinically meaningful con-
clusions [17].

Roy et al., conducted a comprehensive review in 2012
in which they identified frequently used depression ques-
tionnaires used in diabetes patients. They conclude that
the BDI, PHQ-9, CES-D and the HADS-D are most used.
However, they did not systematically evaluate the meas-
urement properties of the included questionnaires. It is
therefore not known which questionnaire is most reliable
and valid for measuring depressive symptoms in diabetes
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patients. Therefore, the aim of this study was to summarize
the comprehensive research on the measurement properties
(reliability, validity and responsiveness) of questionnaires
used to evaluate depressive symptoms in adult patients with
type 1 and type 2 diabetes. Knowledge generated from this
study may help clinicians and researchers to make a better
evidenced-based selection of questionnaires for the evalua-
tion of depressive symptoms among diabetes patients.

Methods
Design

A systematic review of the literature was conducted accord-
ing to the recommendations from the COnsensus-based
Standards for the selection of health status Measurement
INstruments (COSMIN) initiative (https://www.cosmin.nl).
According to these recommendations, the literature was sys-
tematically searched; the quality of the included studies was
assessed; the results of the studies were rated against pre-
defined criteria; the results of multiple studies per measure-
ment property were systematically synthesized, and levels
of evidence were applied. A detailed description of the used
methods is provided below.

Data sources, search strategy, and study selection

We searched MEDLINE, EMBASE, and PSYCINFO from
inception [i.e. with no specified beginning date up until (and
including)] to October 2016. The investigators developed the
search after consulting an information specialist (a univer-
sity librarian). The search strategy consisted of search terms
for depression and type 1 and type 2 diabetes. Different from
the COSMIN recommendations, terms regarding type of
instrument and measurement properties (reliability, valid-
ity and responsiveness) were not used, because we wanted
to reduce the chance of missing any relevant articles. The
used search terms are shown in S1 Appendix.

We included all studies published in any language on
the measurement properties of self-report questionnaires
measuring depressive symptoms (as defined as such by the
authors of the paper) in type 1 or type 2 diabetes patients
(i.e. at least 80% of the study population had diabetes). Stud-
ies were included in the review when the questionnaire under
study was used to measure depressive symptoms, even if
the questionnaire was not originally developed for this pur-
pose. Only studies that reported measurement properties of
these questionnaires, i.e. reliability, validity and/or respon-
siveness, were included in the review. Studies that only
assessed the diagnostic accuracy of a questionnaire were not
included, since these studies are concerned with the ability
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of a questionnaire to detect a target condition, while in this
review, the focus is on the evaluative use of questionnaires
to monitor the severity of depressive symptoms over time.

Three reviewers (SD, LZ, MA) independently assessed
the titles and abstracts of the retrieved studies to identify rel-
evant studies. The reviewers worked in pairs and discussed
their selection. When both reviewers agreed a study was
possibly relevant or when consensus was not reached, the
full text article was retrieved and read by all three authors to
determine whether in- and exclusion criteria were met. For
the final inclusion of an article, after reading of the full text,
consensus between all three reviewers (SD, LZ and MA) was
needed. When consensus was not reached, a fourth reviewer
decided (CT). The reference lists of the included articles
were checked by two reviewers independently of each other
(SD and LZ) and related citations of relevant articles found
in MEDLINE were screened to identify additional relevant
studies.

Identification of studied measurement properties

Two reviewers (SD and LZ) independently identified for
each study which measurement properties were reported.
When no consensus was reached, a third reviewer discussed
the interpretation of the reviewers with them and decided
based on her leading expertise in the field of measurement
properties (CT). Based on the COSMIN recommendations,
three domains of measurement properties were distin-
guished: reliability, validity and responsiveness [17].

Reliability

A self-reported health questionnaire is considered reliable
when it (a) is internally consistent, with all items (in a sub-
scale) showing a high degree of interrelatedness (Cronbach’s
a .70-.90); (b) has high reliability, which means that a high
proportion of the variability in the measurement outcome
is caused by real differences between or changes within
patients; and (c) does not introduce a lot of measurement
error (differences in the measurement outcome that cannot
be attributed to differences in the construct to be measured

[171).
Validity

Validity of a questionnaire includes (a) content validity, or
how well a questionnaire reflects the construct it is supposed
to measure; (b) construct validity, or to which degree the
measurement outcome reflects the dimensional structure
of a questionnaire (structural validity), the degree to which
the scores of a questionnaire are consistent with hypoth-
eses based on theoretical knowledge of the construct to be
measured (hypothesis testing) and the degree to which a

translated questionnaire performs similarly to the original
version (cross-cultural validity); and (c) criterion validity,
or how well the outcome of a questionnaire reflects the out-
come of a ‘gold standard’ to measure the same construct
[17].

Responsiveness

A questionnaire is considered responsive when it is able to
detect change in the construct to be measured.

Next to these three domains of measurement properties,
it is important that the results of a questionnaire are inter-
pretable [17].

Assessment of the methodological quality
of the included studies

After consensus was reached on which properties were
assessed in the selected studies, the methodological qual-
ity of the assessment of each studied measurement property
was rated for all studies using the COSMIN checklist [18].
This checklist consists of 9 boxes that correspond with the
defined measurement properties. In each box, methodologi-
cal standards are presented on how each measurement prop-
erty should be assessed. The 9 boxes consist of 5 (content
validity) through 18 (hypothesis testing) items. These items
are scored in a standardized way on a 4-point scale (i.e.
“poor”, “fair”, “good” or “excellent”) [19]. An overall score
of the methodological quality for each box was determined
by taking the lowest rating of any of the items in that box,
since a low rating on any of the items signals a significant
risk of bias. The quality assessment was independently done
by three reviewers who worked in pairs (SD and LZ; SD and
MA). These reviewers were trained by one of the develop-
ers of the COSMIN checklist (CT). A third reviewer (CT)
decided when consensus on any item was not reached.

Data extraction

Characteristics of the study design and questionnaires were
extracted and summarized for all included studies. Study
design characteristics included questionnaire used, sample
size, mean age, gender distribution, proportion of diabetes
patients in the sample, country and setting in which the study
was performed and language version of the used question-
naire. The following questionnaire characteristics were
extracted: construct aimed to be measured, target population,
number of items, subscales of the questionnaire, score range
of the items and total scores, usual cut-points for depression,
administration time and recall period.

The results regarding the reported measurement proper-
ties were extracted by two reviewers (SD and LZ), indepen-
dently. Results on the instrument quality were abstracted for
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every measurement property separately using a standardized
data extraction form. We used common criteria to classify
results as positive (good measurement quality of the ques-
tionnaire), inconclusive or negative (poor measurement qual-
ity of the questionnaire) [20]. The used criteria for quality
of measurement properties can be viewed in S2 Appendix.

Data synthesis

To rate the overall quality of the questionnaires, we com-
bined the results on each measurement property with the
ratings of methodological quality in each box, the number of
studies in which the measurement property was investigated
and the consistency of the results. In the data synthesis, only
results of studies of excellent, good or fair methodological
quality are considered, as recommended by the COSMIN
initiative. An overall ‘level of evidence’ per measurement
property was assigned to each individual questionnaire in
accordance with previously performed systematic literature
reviews [21, 22]. As a result of this process, measurement
properties were rated as positive, inconclusive or negative,
with strong, moderate, limited or unknown level of evidence.
In Table 1, the criteria used in this rating system are further
explained. Although questionnaires are often evaluated using
different language versions and their measurement proper-
ties are not necessarily similar across countries, results were
summarized for every questionnaire, regardless of language
version because there were not enough data to study dif-
ferences in measurement properties between language ver-
sions. The data synthesis was independently performed by
two reviewers (SD and MT) and in case consensus was not
reached, a third reviewer (CT) made a final decision taking
the arguments of the other reviewers into account.

Results

Search strategy, inclusion of relevant studies
and studied questionnaires

The search strategy yielded 6286 unique articles, of which
63 were selected based on title and abstract. After reading
the full text version, 21 were eligible for inclusion. Search-
ing related citations in MEDLINE and reference lists of
included papers yielded no additional articles. Thus, in total,
21 relevant studies were included in this review [23—43].
The inclusion process is described in more detail in Fig. 1.
Nine different questionnaires were evaluated: the CES-D
[12], the Chinese version of the Clinically Useful Depression
Outcome Scale (CUDOS) [44], the Depressive Cognition
Scale (DCS) [45], the Depression in Diabetes Self-Rating
Scale (DDSRS) [27], the Edinburgh Depression Scale [46],
the HADS-D [13], the McSad [47], the PHQ-9 [14] and the
5-item World Health Organisation Well Being Index (WHO-
5) [48]. Information regarding the selected articles and the
depression questionnaires is presented in Tables 2 and 3.
Sample sizes of the included studies varied widely, rang-
ing from 24 [30] to 1656 [24]. The population in which the
questionnaires were assessed differs greatly regarding age,
languages and settings. For example, mean age of the par-
ticipants ranged from 29 [34] to 82 [39]. The questionnaires
were assessed in ten different languages (Japanese [23],
Dutch [24, 25, 28, 31, 43], Chinese [26, 32, 37, 40, 41],
Polish [27], Turkish [29], Sylheti [30], Mirpuri [30], Eng-
lish [33, 36-39, 42], Portuguese [34, 35] and Spanish [36]).
The setting in which the questionnaires were researched dif-
fered between studies (for example, primary care, hospital
outpatient clinics, university hospitals and patient support
group organizations). Most samples only consisted of type
2 diabetes patients, but three studies also included type 1
diabetes patients [23, 25, 37]. Four studies did not specify
the number of type 1 and type 2 diabetics [31, 34, 35, 39].

Table 1 Criteria for assigning a

Criteria

. ! Level of evidence Rating
level of evidence rating
Strong
Moderate ++or——
Limited + or —
Inconclusive +/—
Unknown ?

+++or———

Consistent findings in multiple studies of good
methodological quality, or in one study of excellent
methodological quality

Consistent findings in multiple studies of fair methodo-
logical quality, or in one study of good methodologi-
cal quality

Evidence from one study of fair methodological quality
Inconclusive evidence

Only studies of poor methodological quality

Criteria were based on previously performed systematic reviews [21, 22]
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Potentially relevant articles
identified and screened for
retrieval (n=6286)

- Pubmed: 5558

- Embase: 458

- PsychINFO: 270

!

Articles selected based on
title and abstract (n=63)

Articles selected based on
full text (n=21)

Fig. 1 Selection of studies flowchart

Methodological quality

The methodological quality of the studies was variable rang-
ing from ‘poor’ to ‘excellent’ (Table 4). Structural validity
was rated as ‘good’ and ‘excellent’ for all studies. The most
frequently assessed measurement properties were internal
consistency (17 studies [23, 25-29, 32-41, 43]) and hypoth-
esis testing (13 studies [23, 25-29, 31-33, 35, 36, 38, 39]).
Only few studies examined reliability (5 studies) [26, 28,
33, 40, 41], cross-cultural validity (5 studies) [23, 26, 30,
32, 34] and content validity (1 study) [30]. There were no
studies that examined measurement error, responsiveness
or interpretability.

Two out of 15 studies scored ‘excellent’ [25, 33] and
seven studies scored ‘good’ [23, 26, 29, 35, 36, 38, 39] on
internal consistency, Lower quality ratings were mostly
caused by not assessing or describing the dimensionality
of a questionnaire and not assessing internal consistency
for every subscale of a questionnaire separately [27, 28, 32,
37,40, 41, 43], or having a small or not representative study
population [32, 34].

Reason for exclusion (6223)

- Not describingthe evaluationof measurement
properties

- Instrument under validation does not measure
depression

- No evaluationin adult patients with type 1 or type 2
diabetes

Reason for exclusion (42)

- No evaluation of measurement properties (22)

- Patient populationdid not match inclusion criteria (14)
- Instrument under validation does not measure
depression (6)

Articles included after reference checking (0)

Five studies assessed the reliability of the investigated
questionnaire, of which one study was rated ‘excellent’ [33]
and one study was rated ‘good’ [26]; the other three stud-
ies were of poor methodological quality [28, 40, 41] due to
flaws in the study design or statistical methods used.

One study [30] reported content validity and was rated
‘poor’ due to methodological flaws in the design of the
study. Of the ten studies reporting structural validity
[23-26, 29, 33, 35, 36, 41], two were rated ‘excellent’ [25,
33] and the other eight studies were rated ‘good’. The dif-
ference between a ‘good’ and ‘excellent’ rating was caused
by differences in reporting on missing values and drop-out
in the study, or differences in sample size, with excellent
studies having a larger sample.

One out of 11 studies reporting hypothesis testing was
rated ‘excellent’ [31]. Seven studies were rated ‘good’ [25,
29, 33, 35, 36, 38, 39]. The main reasons for a lower qual-
ity score were small sample size [28, 32] or not sufficiently
specifying prior hypotheses [23, 26, 27].

Of the five studies assessing cross-cultural validity,
one study was rated ‘good’ [34]. Lower quality scores
were mainly caused by flaws in the translation process,
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Table 2 Characteristics of the included studies

Studies in Instruments Sample size Mean age in Male (%) DM1/DM2 Country in Setting Language
alphabetic years (SD) (% of total which study
order sample) was performed
Awata et al. WHO-5 129 54 (10) 55 16/84 Japan University Japanese
[23] 65 (criterion hospital
validity)
Carter et al. CES-D 305 56.9 (11.1) 45 1/100 Canada Rehabilitation  English
[42] institute
de Cock etal. EDS 1656 65/67 50 0/100 The Nether- Primary care ~ Dutch
[24] (10/10.6)* lands
Hajos et al. WHO-5 933 534 49 41/59 The Nether- Hospital Dutch
[25] lands outpatient
clinic
Hsu et al. [26] CUDOS 214 62.6 (13.2) 45 0/100 Taiwan University Chinese
hospital
outpatient
clinics
Janssenetal. PHQ-9 793 62.4(7.7) 67 0/100 The Nether- Community-  Dutch
[43] lands based
sample
Kokoszka [27] DDSRS 101 63 (11) 50 0/100 Poland Medical Uni-  Polish
versity
Lamersetal. PHQ-9 365 (internal 71 (6.9)° 52° 0/100 The Nether- Primary care  Dutch
[28] consistency, lands
criterion
validity)

226 (hypoth-
esis testing)
27 (reliability)

Lehmanetal. CES-D 151 56 (10) 46 0/100 Turkey University Turkish
[29] hospital
outpatient
clinics
Lloyd et al. PHQ-9, 24 55 50 0/100 UK (Bangla-  Hospital Sylheti, Mirpuri
[30] WHO-5 deshi and outpatient
Pakistani) clinic
Papageorgiou  McSad 114 44 (14.1) 22 A7 The Nether- Members of  Dutch
etal. [31] lands a diabetes
patient
organisation
Rankinetal.  CES-D 30 range 46 thru 57 0/100 United States Comprehen-  Chinese
[32] 80 sive health
care centre
Reddy et al. PHQ-9, 462 (PHQ- 70 55 0/100 Australia Primary care  English
[33] HADS-D 9)/561
(HADS-D)
Sousa et al. DCS 40 29.25(10.23) 30 22 Brazil Convenience  Portuguese
[34] sample
Sousa et al. DCS 82 61.28 (11.37) 35 2/2¢ Brazil Primary care ~ Portuguese
[35]
Stahl et al. CES-D 522 (internal 55(13) - 3.5/96.5 USA Hospital dia-  Chinese, Malay,
[37] consistency) betes centre Indian
291 (criterion
validity)
Sultan and CES-D 502 53.6 (8.8) 54 0/100 USA Community English, Spa-
Fisher [36] based sam- nisch
ple
Zauszniewski  CES-D 80 82 30 0/100 USA Hospital English
et al. [38]
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Table 2 (continued)

Studies in Instruments Sample size Mean age in Male (%) DM1/DM2 Country in Setting Language
alphabetic years (SD) (% of total which study
order sample) was performed
Zauszniewski  DCS 83 46 0 A7 USA Hospital English
and Graham
[39]
Zhang et al. PHQ-9 586 (internal ~ 55.1 (9.5) 59 0/100 China Hospital Chinese
[40] consistency) outpatient
40 (reliability) clinic
99 (criterion
validity)
Zhang et al. CES-D 545 (internal ~ 54.6 (9.5) 59 0/100 China Hospital Chinese
[41] consistency, outpatient
structural clinic
validity)
40 (reliability)
97 (criterion
validity)

CES-D Centre for Epidemiological Studies Depression Scale, CUDOS Clinically Useful Depression Outcome Scale, DCS Depression Cognition
Scale, DDSRS Depression in Diabetes Self-Rating Scale, DM diabetes mellitus type 1, DM2 diabetes mellitus type 2, EDS Edinburgh Depres-
sion Scale, HADS-D Hospital Anxiety and Depression Scale-depression, PHQ-9 Patient Health Questionnaire-9, SD standard deviation, UK
United Kingdom, USA United States of America, WHO-5 World Health Organization-Five Well-Being Index

*Mean and standard deviation reported separately for male/female participants

Characteristics of the total cohort in the study (not only diabetes patients) (N=713)

“No details were reported on the number of type 1 and type 2 diabetes patients. However, the total sample consisted of 100% diabetes patients

(either type 1 or type 2)

not testing the translation in patients with diabetes before
using the questionnaire in this population [23, 26, 32] and
small sample size [30].

Nine studies assessed criterion validity; four of these
studies scored ‘good’ [28, 40, 41, 43]. The main reasons
for a poor or fair rating were not using an accurate refer-
ence standard for measuring depression [25, 27], flaws in
the study design [23, 27] or using a case control design
without correction [23], thereby inflating estimates of
criterion validity [49]. None of the studies were rated
excellent because no gold standard exists to measure
depression.

Measurement properties of questionnaires
measuring depressive symptoms

Table 5 summarizes all results on measurement properties
for each questionnaire. The final judgment on the level of
evidence for the quality of the questionnaires per measure-
ment property is presented in Table 6. Since none of the
studies assessed measurement error, responsiveness or inter-
pretability, these properties are not included in the tables.

CES-D

The CES-D was assessed in six different languages in six
studies [29, 32, 36, 37, 39, 41]. For internal consistency,

structural validity, hypothesis testing, cross-cultural valid-
ity and criterion validity, there is predominantly strong to
moderate evidence for good performance of the CES-D.
Although not all studies assessing structural validity found
the same factor structure, the two dominant factors (positive
affect and negative affect) were found in every study [29, 36,
41, 42]. The additional factors found by Zhang et al. [41]
and Carter et al. [42] all correlate highly with the negative
affect factor. Therefore, we consider the evidence on struc-
tural validity consistent. One study evaluated reliability, but
was of poor methodological quality [41]. Therefore, it was
not possible to draw conclusions about the reliability of the
CES-D.

CUDOS

The measurement properties of the CUDOS-Chinese were
assessed in one study [28]. Results for internal consistency,
reliability, structural validity, hypothesis testing and crite-
rion validity were available. For internal consistency, incon-
sistent findings on four subscales resulted in inconclusive
evidence. In confirmatory factor analysis, four subscales
were found, and as far as we know current literature does
not support the existence of four subscales in the depression
construct. Therefore, structural validity was considered poor,
with moderate evidence supporting this finding. Reliability,
construct validity (hypothesis testing) and criterion validity
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Table 4 Methodological quality of the included studies per measurement property

Publication Used question- Internal con- Reliability Content valid- ~ Structural Hypotheses Cross- Criterion
naire sistency ity validity testing cultural validity
validity
Awata et al. WHO-5 Good Good Fair Fair Poor
(23]
Carter et al. CES-D Good
[42]
de Cocketal. EDS Good
[24]
Hajos et al. WHO-5 Excellent Excellent Good Poor
[25]
Hsuetal. [26] CUDOS Good Good Good Fair Fair Fair
Janssen et al. PHQ-9 Poor Good Good
[43]
Kokoszka [27] DDSRS Poor Poor Poor
Lamers et al. PHQ-9 Poor Poor Fair Good
(28]
Lehmanetal. CES-D Good Good Good
[29]
Lloyd et al. PHQ-9/WHO- Poor Poor
[30] 5
Papageorgiou ~ McSad Excellent
etal. [31]
Rankin et al. CES-D Poor Poor Fair
[32]
Reddy et al. PHQ-9/HADS- Excellent Excellent Good
[33] D
Sousa et al. DCS Fair Good
[34]
Sousa et al. DCS Good Good Good
[35]
Stahl et al. [37] CES-D Poor Fair
Sultan and CES-D Good Good Good
Fisher [36]
Zauszniewski ~ CES-D Good Good
et al. [38]
Zauszniewski ~ DCS Good Good
and Graham
[39]
Zhang et al. PHQ-9 Fair Poor Good
[40]
Zhang et al. CES-D Poor Poor Good Good

[41]

CES-D Centre for Epidemiological Studies Depression Scale, CUDOS Clinically Useful Depression Outcome Scale, DCS Depression Cognition
Scale, DDSRS Depression in Diabetes Self-Rating Scale, EDS Edinburgh Depression Scale, HADS-D Hospital Anxiety and Depression Scale-
Depression, PHQ-9 Patient Health Questionnaire-9, WHO-5 World Health Organization-Five Well-Being Index

were good for the CUDOS-Chinese, with moderate to lim-
ited evidence for these findings.

DCS

The DCS was evaluated in three different studies, using
two different languages (English and Portuguese) [34,
35, 38]. There was strong evidence for good internal

consistency and structural validity. One study showed
moderately strong evidence of good cross-cultural valid-
ity of the Portuguese translation of the DCS [34]. Hypoth-
esis testing resulted in inconclusive findings. Reliability,
measurement error, content validity, responsiveness and
interpretability were not assessed.

@ Springer



1415-1430

Quality of Life Research (2018) 27

1424

. [vel
(4°u) 103084 313uls T 421N a3 I} 194207 3p sa3
894 a-savH SYQH + 1ag @2ua4INdU0d
u 8974 SYaH - 18" 0 s,ysequosd ysijod s4saa (iny [£2] exzsoxoy sY¥saa
. %085 - %L9
[7A¢] 109
veia8 (%) 401084 3|8UIS T 88’ 0 5,ydequou) asangniiod $Jq (1N} [s€] *|e 12 esnos
e xxxANPICA JUBSIBAUOD © : !
sjuaned |en3ul|iq
ut uorsIan ysydu3 ‘0 s,ydequol asansn1Jo, n. [¥€] | 12 esno
yam ajqesedwiod 6L \Ydequoid H0d SOa 1IN} Vel ey S
@ouewJopad
19°0-=4 11 d1dH
§5°0-=450S (%TS) 40308} 9|8UIS " 0 s,ydequol s118u n. (8€] 18 e
€£°0=4109 IS} 101264 IS T S8' D spequed 4stisud 30 1iny 19 Bsmaluzsnez
e xxxANPIEA JUBSIBAUOD
(100°0 >d) §'£T 92uaiaylp
@1enbape ueaw :-QIAl SA +QIN
d .~ 0g°
(06-2L") ¥8° Ju (poy1ads pue 3|qisuayaidwod 3sesjuod dnoss (4'u) ‘sioyoey (4'u) z6° 221 SI018} ¥ 943 10} €8 99 asaulyd soand [92] ‘le12 nsH soand
10U) AI-INSA 0 s,ydequos)
uone|sues| £8°-T/’ s9|easqns 4 :|ag
4 x+AUPIEA JUBBIBAUOD
dl ¥ J010€}
Vd € 10308} v9°
(z6™-LL7) S8 au ININ SS ¢ 403084 15 uosieag S8'© s,yoequon) 953U1YD a-530 1INd [tv] e 39 Bueyz
VN T 40308} '
(%19) s103084 ¥
(swoy 1oys ZT yum . [6€] weyess
UOISIIN [|N) 4428 4 -86" 4 £8P s,ysequoly ysi|8u3 @-s30 1IN} 18 Dismauzsnez
(001 "-= g) A1l1anas aseasip £9° 0 s,ysequoi)
YlIM pajeidosse 1z J0joe) *VdZ “Muww 1z Joyoey ysiueds @-s32 1INy [9g]
(ETT" = g) Aa1anas aseasip © *<vzm\~_”o uum ) 06" © s,4yoequou) Ys!8u3 a-s32 1INy 43ysid @ ueyng
Y3IM pa1eIoosse T J030ey %55) si0ne) 2 :T Jojoey
(au) z8* 64" 0 s,ydequos) uelpu| @-s3J 1IN}
(ru) vy Ju NV2S 0L" 0 5,42equosd AeleN @-s30 1INy [£€] e 33 1yeas
(aru) zg L D s,yosequos) 8saulyd @-s30 1IN} a-s10
srenbape o e
‘0 s,ydequou asaul - n
voneisuen /6 15dd 6 \yaequos) 143 @-S3D 11In¥ ‘[e19 upjuey
; s+ APIEA JUSSIBAUOD
"0 5,4oequol
Sy 4- LT 1AIvd «(vd) ¢ 101084 @ kAN ._nouumw l67]
el } (u) ‘s1oe 7 1T Joyoey
SS € 403084
VN Z 40108}
[09] '|e3e
vd 11018 uoia|le) Aq pasodoud . [ev)
(%L8) Se 4-S3> WaA-bT |2 13 JaueD
‘1012@} [RIBUD
3UO0 (%€°8) ‘s1010e) €
o Nﬂd 1's,uosiead wucmvwwmmh (paurejdxa (15 %s6) "
Anpijea jeanyna sso) Suysay sisayrodAy aouenen %) - pasn uoIsIaA Apnis aileuuoysanp
Aupijea uouays) |eA |eanyanns U0y Aupgenay | %s6) Aduelsisuod eusaul

arreuuonsanb £q paziuesio ‘sonsodord JusWIAINSBIW JO SJUSWISSISSE [[B JO SINSAY G d|qel

pringer

Qs



1425

Quality of Life Research (2018) 27:1415-1430

pa110dar JOU JUIIOLYFA0D UONLB[ALIOD JO AT s

JUQTOLJO0D UOTIR[AIIOD S UBWIEadS 4 5

JUSIOYJ0D UOTIR[IIIOD § UOSTEI] 45

672 T (309he 2anIsod) 7 10308 ‘GH¢"/ (3091 e 2ATESOU) | J0)0R] ON[BAUSSIH

Xopu] Sureg-[[op 2AI{-uoneziuesio YIeSH PHOM S-OHM ‘AI0juaau] A)Q1xuy ey,

-91e1S TS ‘swoldwks onewos §§ ‘9[eos Swe[qold [B100S §J§ ‘AoAIns [I[esay WIof 110Ys Woll-g¢ APnIs SQWO0oIN0 [BIIPAW 9F-J§ ‘oeds uorssardo Suney-J1os s,.Sunz §g§ “9[npayos [0NU0d-J[as
S$OS ‘NS 0] MIIAIIUI [EITUID PAIMINNS (77DS ‘ANeIyoAsdoInou ur JuswSSasse [edTUI[D JOJ SI[NPIYS NS ‘UoIssaIdo J0J JUWSSISSE ISIOU0D QUOISIAA[IS (FVDS [edS swa[qoid [edrSojoyd
-K3sd Sdd ‘eireuuonsang) yiesy uaned 6-OHd ‘SisA[eue juouodwod rediourid yH4 ‘sereqerp ur seare wo[qold q7vg ‘102ge aanisod g ‘swoldwAs onewos-uou §A ‘pajiodar jou iu 9ooye
oATeSau YN ‘SISATRUY 9[e0S UDOIN VS ‘MITAINU] oLieryoAsdoInaN euoneuIduy Iy JN7/ ‘uotssaidep Jolfew 77y ‘poriodar jou 4 'u ‘swa[qold [euosiodIoul g7 ‘UONe[oII0d SSB[O eIUI D)]
‘1-oryo1d o1A1s9y1] Sunowoid yeay z-g74H ‘uoissardog-oreos uoissardo pue Ajorxuy [e3dsoH -SAVH ‘91eoS Suney uoissardo uoiweH SYGH ‘O[eds uoissaida y3mquipg S@7 ‘uonipd
()INOJ ‘SIOPIOSIP [BIUSW JO [ENUBW [EONISIBIS PUB ONSOUSRIP AJ- ST ‘PISIARI-ISIOAYO woydwAs sajaqeip y-IS@ “9[eds 1] jo Aend) saaqeid §70d ¢ 2dA) smijow sajeqerp g ‘1 2dK
SMI[OW SARQRIP [/ ‘O[edS Suney-J[os seleqer( ut uoissardo SYSA( ‘oreds uonmuso)) uorssardo §O(@ ‘O[edos awooin( uorssardo( [nyosn A[eotu)) s0gn) ‘vorssaido jo sisouSerq
Y 10§ 9[BIS IS ANIUS09 800 ‘9[eds uoIssaida sorpmg [edrojonuapidy 10y anud) @-s70 ‘A101udAu] uoissardo yoog g 9AIND Y} IOPUN BAIR /)Y ‘[BAIAIUL 9OUIPYUOD %66 D %S6

dnou3
paypeal mﬂw‘_c unduy n,
2Jam suone|sues 4 ) "N S-OHM IIn [og] "1e 32 pAon
s1qE3darse Ajednyny uo paseq 13Y1AS G-OHM IIn}
‘poos
(twa)
(c6-18") 68 212 6-DHd (4ru) J030ey Bj3uIs T 60 5,42equOID “TING
Ju - 69" (¢NQ) £9" 4 :6-DHd YoInag S-OHM 1INy | [S2] "[e 32 sofeH
C or) T g . 3 . .
(v6'-86°) 16 0T 2 6-OHd -y e hIPIIEA 3US513AUOD (4u) Jo3oey 3j8uIs T 16' 0 S,4oequot) :ZINa
ot S-OHM
4 -Tg'- 4 S3WO23INO |eIIpaW
asaueder G-OHM 3y} €0 1 |9A9] [eUOLEINPD
JO UOISIaA pajejsues) | TT°J Suluuonoung aaniugo) ezl
(86"-58) 26° ru 1-Q12S | 3y 4o uoisuaya.dwiod sxxANPIEAIUBSIBNG | (%TL) 10308y 3j8UIS T £6' 0 5,YydeqUOL) asaueder G-OHM IIn} 1o Emww
pue Ajjiqerdadde TL 4 -6€° 459]825qNSs 9¢-4S
wall Jo [an3] ysiy YL -€L 1 IVIS
89°45as
*wxxAMPIEA JUBSIBAUOD
. o/ cgr . oL . ~ .
(v6'-9L) 58 Iu ININ 15 uosieag 98"  5,4oequo.d 9s3UIYD 6-DHd Iy | [O] "|e 32 Bueyz
8/'4 :Q-SAVH X ’ [e€]
veus AUPIEA JUBS15AUOD (%L5) 101084 3|8UIS T 06" © s,ydequos)y Ys!|8u3 6-OHd 1IN} ‘e 30 Appay
dnou3
payoeas mﬂ_wLo undiin 6-0
2Jam suone|sues 4 o YAl 6-OHd [og] "1e 32 pAon
siqeadasse Ajjeanna uo paseq 1IN ‘09Y|AS 6-OHd 1IN}
L) 6-DHd
0G4 - 0€" 4 59|BISGNS 9€-4S
sxANpIeA Juasianig 6 82l
(e6-26°) T6° ou ININ 6€’-14-2Sa 15,u0slead 08’ © s,ydsequoid 421n@ 6-DHd 1IN} |12 sisweq
8G'-4 Yijeay |eausw 9¢-4S '
«xANpIen Juasianuod
SN iz J010e4
) se - . . [ev]
(aru) £8 Iu ININ SS ‘T J03e4 £8P s,ydequoi) 42In@ 6-OHd 1IN} ‘|e 30 uassuer
(4°u) s101084 7
TE 1- 1T 4 UOISIaARIIXD
8p" - TE 4 WaIISI-J|9S
4y2and pesOn [Ny [rel e PESOIN
19 noi8i0a8edey
0,°4-0S40-53D
s +APIIEA JUBSI9AUOD
8L'J :6-OHd - lee]
v xxsANDIEA JUBSIAUOD (%08) 403084 3|3UIS T €8' D s,ydsequoid Us1j8u3 @-SavH iy ‘|e 12 Appay Q-SavH
" e\ww& 4 siuosiead mucmwﬂ (pauteidxa Aupijea (12 %56) [(s]
Aupijen jeamynd ssou) Sunsay sisayrodAy ddueuen %) oy pasn uoisiap Apnis asieuuonsany
Apijen uouad Aupiien jeannas juauo) Aupgensy %56) Adueisisuod jeusayu|

(ponunuod) g ajqer

pringer

a's



1426

Quality of Life Research (2018) 27:1415-1430

EDS

Only one study [24] assessed a Dutch version of the EDS.
Within this study only structural validity was assessed.
Since this was done with good methodological quality and
the analysis yielded one single, theoretically explicable fac-
tor, evidence regarding structural validity was considered
moderate for good structural validity.

HADS-D

One single study [33] assessed measurement properties of
the HADS-D. There was strong evidence for good internal
consistency and structural validity and moderate evidence
for good construct validity (hypothesis testing).

McSad

The construct validity of the Dutch McSad was evaluated in
one study using hypothesis testing [31]. The methodological
quality of this assessment was rated excellent, resulting in
confirmation of all pre-set hypothesis. The level of evidence
was therefore rated ‘strong’ for good construct validity.

PHQ-9

Measurement properties of the Patient Health Questionnaire
(PHQ) were assessed in five different studies in five different
languages [28, 30, 33, 40, 43]. Reliability, content validity,
cross-cultural validity, internal consistency, structural valid-
ity and criterion validity were assessed. However, assess-
ments of reliability, content validity and cross-cultural valid-
ity were not included in the data synthesis, since these were
of poor methodological quality. There was strong evidence
of good internal consistency and criterion validity. Construct
validity (hypothesis testing) was rated ‘good’ with a moder-
ate level of evidence. The evidence for structural validity
was inconclusive, since two studies of at least good quality
found different factor structures [33, 43].

WHO-5

Measurement properties of the WHO-5 were assessed by
three different studies in four different languages [23, 25,
30]. Reliability, measurement error, responsiveness and
interpretability were not assessed and the assessments of
content validity and criterion validity were of poor methodo-
logical quality. Internal consistency was good, with strong
level of evidence. Evidence for good structural validity and
construct validity (hypothesis testing) was moderate. There

@ Springer

was limited evidence for good cross-cultural validity of the
WHO-5 [23].

Discussion

We identified 21 studies evaluating the measurement proper-
ties of nine different questionnaires for measuring depres-
sive symptoms in diabetes patients. Overall, the CES-D
performed best, with strong evidence for a positive internal
consistency, structural validity, and construct validity, mod-
erate evidence for a positive criterion validity and limited
evidence for positive cross-cultural validity. Insufficient
information was available on content validity and reliability.

The use of the WHO-5 was supported by strong evidence
for a positive internal consistency and moderate evidence for
a positive structural validity and construct validity. How-
ever, the WHO-5 is originally developed as a questionnaire
to measure the level of emotional well-being and not to
assess depressive symptoms. Yet, caution should be applied
when choosing the WHO-5 to specifically measure depres-
sive symptoms. The PHQ-9 is frequently studied amongst
patients with diabetes. We found strong evidence for a posi-
tive internal consistency and positive criterion validity and
moderate evidence for positive construct validity. However,
since the evidence for its structural validity is inconclusive,
caution should be applied when the PHQ-9 is used for evalu-
ative purposes. For all other questionnaires, evidence is too
limited to draw any definitive conclusions regarding their
measurement properties. Therefore, based on the current
evidence, we recommend using the CES-D for evaluating
depressive symptoms in patients with diabetes. However, for
none of the questionnaires complete information is available
on all measurement properties when used in a population
of adults with diabetes. One important shortcoming is lack
of evidence on the content validity of the questionnaires,
including the CES-D, in diabetes patients. Content validity
is often considered the most important measurement prop-
erty because it can affect all other measurement properties.
Therefore, we recommend further literature review on the
content validity of these questionnaires in other populations,
as well as qualitative studies with patients and professionals
on the relevance, comprehensiveness, and comprehensibility
of these questionnaires in diabetes patients. Furthermore,
measurement error, responsiveness and interpretability were
not assessed for any of the questionnaires. This is important
since shortcomings in any of the measurement properties
pose a considerable threat to the ability of a questionnaire
to measure depression in diabetes patients [50].

Our systematic review adds to the current literature by
providing a structured and comprehensive overview of the
measurement properties of depression questionnaires used
in diabetes patients and the methodological quality of the
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Table 6 Levels of evidence for

. ; . Internal Reliability  Content  Structural Hypothe- Cross-cul-  Criterion validity
the quality of the questionnaires consistency validity  validity sis testing  tural validity
CES-D  +++ NA NA +++ +++ + ++
CUDOS  ++ ++ NA - - + + +
DCS +++ NA NA +++ +/- ++ NA
DDSRS ? NA NA NA ? NA ?
EDS NA NA NA ++ NA NA NA
HADS +++ NA NA +++ ++ NA NA
McSad NA NA NA NA +++ NA NA
PHQ-9 +++ ? ? +/— ++ ? +++
WHO-5 +++ ? ? ++ ++ + ?
+++ strong positive evidence; ++ moderate positive evidence; + limited positive evidence; — — —strong
negative evidence; — — moderate negative evidence; +/— inconclusive; ? unknown, due to poor methodo-

logical quality; NA no information available

studies assessing them. Also, this review provides recom-
mendations on their use. By describing which questionnaires
are—at this point in time—best supported by the evidence,
this review is of use when choosing a questionnaire to moni-
tor depression in daily practice. Previously, Roy et al. con-
ducted a comprehensive review of depression screening
questionnaires and their operating characteristics in diabetes
populations [16]. In their review, 23 relevant studies were
identified. There is only limited overlap in studies (n=15)
between the study of Roy et al., and our review. This is
mainly because we included studies that assessed measure-
ment properties of questionnaires used to evaluate depres-
sive symptoms (for evaluative purposes), and we excluded
studies assessing diagnostic test accuracy of questionnaires
used for screening or detecting a depressive disorder. Roy
et al. concluded that there is lack of evidence on the reli-
ability and validity of depression questionnaires used for
patients with diabetes to provide recommendations. In our
more recent and up-to-date review, more evidence was avail-
able to provide recommendations for measuring change in
depressive symptoms.

Other reviews assessing the use of depression question-
naires in patients with chronic medical illnesses (for exam-
ple, in patients with cancer [51] and Parkinson’s disease
[52]) provided comparable recommendations, suggesting
that our findings are robust. However, we are aware that we
need to be cautious in recommending the use of the CES-D
because of the lack of evidence on some important measure-
ment properties, like reliability and responsiveness.

A new development in measuring and monitoring
patient-reported health is the use of item banks based on
Item Response Theory (IRT), such as those from the Patient
Reported Outcomes Measurement Information System
(PROMIS) (http://www.healthmeasures.net/promis). IRT-
based item banks enable Computer Adaptive Testing (CAT),
in which, after a starting question, the computer selects
subsequent questions based on the answers to previous

questions. With CAT patients need to complete on average
only 5-9 questions to get a reliable score, which makes this
method a highly efficient and patient-friendly way of meas-
uring. The PROMIS Depression instruments seem to be
valid and reliable for measuring depressive symptoms [53,
54]. Recent studies indicate that the PROMIS Depression
CAT can be more easily used in clinical practice than the
CES-D and PHQ-9 since it can be adapted to the needs in
a specific care setting, while it results in comparable scores
[55-57]. The PROMIS methodology is promising for use
in patients with a chronic physical illness, minimizing the
impact of somatic symptoms on depression scores while
retaining enough uniformity to compare between patient
populations and other depression measures [57]. Therefore,
in time, PROMIS might replace the traditional depression
questionnaires.

This study is the first to systematically summarize the
evidence on the measurement properties of questionnaires
measuring depressive symptoms in patients with diabetes.
A strength of this study is the use of the standardized COS-
MIN methodology for critical appraisal of the methodologi-
cal quality of these studies, the quality of the questionnaires
and the level of evidence. Another strength of this review
is its inclusive search strategy, thereby limiting chances of
missing important studies.

The following two limitations apply. Firstly, the identified
depression questionnaires were assessed in a large variety of
languages and settings, but whether the results on the indi-
vidual questionnaires discussed in this review can be validly
generalized across language versions is not clear. Only few
identified studies performed a cross-cultural validation of
translated questionnaires in a diabetes population. Question-
naires may perform differently across different languages
and cultures [21].

Secondly, to provide a comprehensive overview of meas-
urement properties of depression questionnaires in diabetes
patients, we deliberately excluded studies that only assessed
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diagnostic accuracy. Although this distinction is based on a
theoretically sound concept and rests on differences in the
use and purpose of a questionnaire (monitoring vs. diag-
nosing), in the various studies, this distinction was often
not clearly made. This resulted in some difficulties deciding
whether or not a study should be included in the review.

Further studies are needed on the measurement properties
of depression questionnaires in diabetes patients. The finding
that internal consistency, hypothesis testing and structural
validity are the most evaluated properties is in line with
other literature [22, 58, 59]. However, not all measurement
properties (measurement error, responsiveness and inter-
pretability) are extensively evaluated and further research
is needed to provide definitive recommendations.

In summary, this systematic review constitutes an impor-
tant knowledge base for health care providers and research-
ers by providing a comprehensive overview of question-
naires measuring depressive symptoms in diabetes patients.
The CES-D has the strongest evidence for good measure-
ment properties for measuring depressive symptoms in
patients with diabetes.
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