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Abstract  

Background  Depression is common in patients with Type 1 or Type 2 diabetes, has 

a strong negative impact on the quality of life of patients and is associated with poor 

outcomes and higher mortality rates. Several guidelines encourage screening of 

patients with diabetes for depression. It is unclear which depression screening tools 

are currently being used in people with diabetes and which are most appropriate. 

Methods  A systematic review was conducted to examine which depression 

screening instruments are currently being used in diabetes research, and the 

operating characteristics of these tools in diabetes populations. Literature searches 

for the period January 1970 to October 2010 were conducted using MEDLINE, 

PSYCH-INFO, ASSIA, SCOPUS, ACADEMIC SEARCH COMPLETE, CINAHL and 

SCIENCE DIRECT.  

Results  Data are presented for the 234 published studies that were examined. The 

Beck Depression Inventory and the Centre for Epidemiologic Studies Depression 

Scale were the most popular screening tools (used in 24% and 21% of studies). 

Information on the cultural applicability of screening tools was mostly unavailable 

and, where reported, included only details of the language translation process. A 

small number of studies reported reliability data, most of which showed moderate–

good sensitivity and specificity but a high rate of false positives. 

Conclusions  Although a range of depression screening tools have been used in 

research, there remains few data on their reliability and validity. Information on the 

cultural applicability of these instruments is even scantier. Further research is 

required in order to determine the suitability of screening tools for use in clinical 



 

 

practice and to address the increasing problem of co-morbid diabetes and 

depression. 
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Introduction 

Recently, there has been a heightened interest in the psychological well-being of 

people with diabetes. Current epidemiological evidence suggests that at least one 

third of people with diabetes suffer from sub-threshold or major depressive disorders 

[1–4]. Depression is associated with poor self-care, impaired glycaemic control, poor 

microvascular and macrovascular outcomes, higher healthcare costs, and 

compromises quality of life [5–10]. Effective psychological and pharmacological 

treatments are available, but an important barrier to treatment is the under-

recognition of depression [11, 12]. For example, in one study, diabetes nurse 

specialists failed to recognize and document high levels of anxiety, depression or 

diabetes-specific emotional distress in approximately 75% of patients who had 

established high scores on the Hospital Anxiety and Depression Scale (HADS) or 

Problem Areas in Diabetes (PAID) Scale [12]. Although the stigma of mental illness 

has been much reduced in recent years, this remains a further barrier to the 

identification of depression as well as acceptance of diagnosis and treatment. 



 

 

Regular screening for depression is recommended by several professional bodies, 

including the International Diabetes Federation, American Diabetes Association and 

the UK National Institute for Health and Clinical excellence. However, in spite of the 

huge impact of co-morbid depression and diabetes on the individual and its 

importance as a public health problem, questions still remain as to the most 

appropriate ways of identifying people suffering from depression. Brief screening 

instruments or questionnaires are quick and simple to administer and most have 

been shown to approximate with clinically significant levels of depressive disorder at 

certain cut-points or scores in the general population. It is unclear whether these 

tools are appropriate for people with diabetes, not least because there is overlap 

between the symptoms of depression and the symptoms of diabetes and its long-

term complications. These symptoms include tiredness, lethargy, lack of energy, 

sleeping difficulties and appetite changes. Diabetes occurs more commonly in 

certain ethnic groups and there are emerging data suggesting concomitant high 

rates of depression [13, 14]. However, it remains unclear whether current screening 

instruments are suitable for use in other cultures of countries or in ethnic minority 

groups living in English-speaking countries.  

It is important to recognize that the use of screening instruments is only one step 

towards the identification of individuals who may be depressed. In the UK and in 

some other European countries (for example, the Netherlands), a stepped care 

approach is recommended whereby treatment decisions are based on the severity of 

the symptoms. In order to assess the presence and severity of depressive 

symptoms, the general primary healthcare professional must first use two brief 

screening questions about possible depressive symptoms during the past month, 

followed by the use of one of three instruments [the Patient Health Questionnaire 



 

 

(PHQ-9), the Beck Depression Inventory (BDI-II) and the Hospital Anxiety and 

Depression Scale (HADS)] to detect the extent of symptoms if the patient has 

answered in the affirmative to either of the two questions. All three of these scales 

measure symptoms that have been found to approximate clinical levels of 

depression [9, 15,16]. The third step, necessary in order to confirm any diagnosis of 

depression, is a full clinical interview.  

A range of self-report screening tools have been devised for use in both research 

and clinical practice, many of which measure symptoms that approximate clinical 

levels of depression; however, the quality of these tools has not been assessed 

systematically for use in individuals with diabetes. This systematic review has 

addressed the following questions: (1) which depression screening tools are 

currently being used in diabetes research?; (2) which translations are available?; (3) 

do symptoms measured by the screening tools overlap with diabetes symptoms?; (4) 

what is the sensitivity and specificity of the tools in detecting depression in different 

studies? Given that healthcare practitioners encounter many different patient 

populations, it is not possible to make specific recommendations as to the criteria 

that should be used by all practitioners when identifying an appropriate screening 

tool. However, it is intended that this review will help inform practitioners in a range 

of settings and provide information about the suitability of different depression 

screening tools in people with diabetes  

 



 

 

Methods 

Literature searches for the period from January 1970 to October 2010 were 

conducted using MEDLINE, PSYCH-INFO, ASSIA, SCOPUS, ACADEMIC SEARCH 

COMPLETE, CHINAL and SCIENCE DIRECT. Three separate searches were 

performed for specific terms included in the keywords or title. The three search 

strategies and corresponding terms were: strategy I—‘depression’ AND ‘diabetes’ 

AND (‘measurement tool’ OR ‘scale’); strategy II—‘depression’ AND ‘diabetes’ AND 

‘questionnaire’; (‘depression’ OR ‘anxiety’ OR ‘mood disorder’ OR ‘psychological 

distress’) AND (‘measurement’ OR ‘assessment’ OR ‘evaluation’ OR ‘scale’ OR ‘tool’ 

OR ‘rating’ OR ‘inventory’); strategy III—‘depression scale’ AND (‘measurement’ OR 

‘assessment’ OR ‘evaluation’ OR ‘rating’ OR ‘inventory’ OR ‘monitoring’). Within 

each database, articles that appeared in all three searches were retained for further 

examination. 

Only articles published in English were considered. No unpublished material was 

reviewed. Based on titles and abstracts, potentially relevant studies were identified 

and the full texts of these articles were examined for final determination of relevance. 

We included studies comparing depression-screening tools given the presence or 

absence of depressive symptoms and also those which assessed depression 

measurement scales for diabetes. As implicit in the search strategy adopted, for a 

study to be included, at least an adult sub-population within the study was required 

to have known diabetes and be specifically examined with respect to depressive 

symptomatology and a screening tool, questionnaire or measurement scale used to 

assess depression. Studies were excluded if they involved children or adolescents 

(an additional search limitation was used to restrict articles: ‘search limited to Adult < 



 

 

18 to 64 years > AND Aged < 65+ years >’); or if there were no explicit definitions of 

depressive symptoms. In addition to observational studies, we included randomized 

trials conducted in adults with Type 1 or Type 2 diabetes and depression, that 

attempted either (1) to reduce the degree of depressed mood through an intervention 

(e.g. intervention in depressed individuals with diabetes or other chronic illness) or 

(2) improve diabetes care outcome activity through a depression-specific 

intervention. 

Using the databases described above (Fig. 1), we identified 1784 papers through the 

three search strategies. Of these, 1631 were available in English. Review of 

abstracts and titles identified 938 studies likely to be eligible for more complete 

review and the full texts of 234 studies were finally examined. These studies were 

categorized according to whether they reported (1) sensitivity/specificity and 

reliability data, (2) cultural applicability/validity of translations/culturally adapted 

scales, (3) investigated populations of Type 1 or Type 2 diabetes, and the type of 

setting in which the study was conducted. 

For the purpose of this report, we classified study type according to the study design 

reported; i.e. (1) prevalence study—reported only prevalence/ incidence of 

depression; (2) experimental study—to test cause-and-effect relationships between 

variables. These were further categorized as either case–control study or 

randomized controlled trial (RCT); (3) observational study—designed to draw 

inferences about the possible effect of exposure on outcomes without the 

investigator's intervention, which was further categorized either as a case–control 

study or cohort study; and (4) validity/reliability study—a study designed specifically 

to test reliability and/or validity of an instrument.   

 



 

 

Further, sensitivity was defined as how well a screening tool performs in terms of 

identifying all the people with symptoms of depression (‘true positives’). Specificity 

was defined as the ability of a screening tool to identify people with symptoms of 

depression rather than other psychological morbidities. 

We also considered both the positive and negative predictive values for each 

screening tool. These values are of considerable interest for clinical practice. A low 

positive predictive value (PPV) is associated with a high rate of false positives and a 

low negative predictive value (NPV) is associated with a high rate of false negatives.  

If the positive predictive value is low, the healthcare professional has to deal with 

numerous false positives, causing a lot of unnecessary additional diagnostic tests or 

referrals to mental health specialists and anxiety for the patient. 

 

Results 

Frequency of questionnaire use 

Table 1 shows the full range of scales that have been used to screen for the 

symptoms of depression in people with diabetes. The Beck Depression Inventory 

(BDI) was the screening tool most often cited in 24% (55/234) of studies [15]; 

followed closely by the Centre for Epidemiologic Studies Depression Scale (CES-D) 

(21%; n = 49) [16]. The BDI was updated and renamed the BDI-II [17]. Both versions 

consist of 21 items; however, the later version asks the respondent to indicate how 

they have been feeling during the past 2 weeks (rather than 1 week) in line with the 

new edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) 

that contained a number of changes to the diagnostic criteria for major depression. 



 

 

The CES-D has also been modified from a 20-item scale to a 10-item scale, although 

the longer version has been much more commonly used. The third most frequently 

cited screening tool was the Problem Areas in Diabetes (PAID) Scale (12%; 28/234 

studies) [18–19]. Although not strictly a tool for measuring symptoms of depression, 

the PAID has been recognized in recent years for its utility in identifying symptoms of 

distress that frequently overlap with depressive symptomatology [20–22]. 

Two further depression screening tools frequently cited in the published literature 

were the Patient Health Questionnaire (PHQ) (11%; 25/234) [23] and the Hospital 

Anxiety and Depression Scale (HADS) (10%; 24/234) [24]. There are three versions 

of the PHQ (9-item, 8-item and 2-item); with the PHQ-9 being the instrument most 

commonly cited. The HADS is a brief self-complete scale measuring the presence of 

symptoms of both anxiety (seven items) and depression (seven items) during the 

past week [24]. It has been widely used in a range of populations, both with and 

without diabetes.  

Other scales less frequently used included the Zung Self-Rating Depression Scale 

(SDS) (8%; 18/234) [25], which has been used more commonly in people with 

Type 2 rather than Type 1 diabetes. The Medical Outcomes Survey Short Form (SF) 

(either 36- or 12-item) (6.4%; 15/234) [26], a generic measure of quality of life with a 

mental health sub-scale, has also been utilized in a number of studies of diabetes 

and depression. 

The Hamilton Depression Scale [27], the Geriatric Depression Scale [28] and the 

Well-Being Index [World Health Organization (WHO)-5] [29-30], among others, have 

only rarely been used (see Table 1) despite having been used extensively in 

populations without diabetes. A range of studies have been conducted to investigate 



 

 

depression and diabetes co-morbidity, although these have predominantly been 

observational rather than experimental or intervention studies. Although studies have 

not always distinguished between type of diabetes, for those where this information 

was available the BDI has been more frequently used in people with Type 1 

diabetes, whereas a greater number of studies using the CES-D, PHQ-9, and the 

Zung SDS have been conducted in people with Type 2 diabetes.  

Depression was assessed using various techniques. As shown in Table 1, in most of 

the studies (80%; 187/234) depression was assessed using self-report 

questionnaires (e.g. BDI, CES-D, PAID, PHQ-9, Zung SDS, SF-36/12 etc) either by 

self-administered methods or standard assisted methods. The remainder (n = 47; 

20%) of the studies assessed depression using diagnostic criteria and interviews 

conducted by a researcher/care provider (e.g. HADS, HRDS and MADRS etc).  

 

Cultural adaptations/translated screening tools 

Nearly half (102/234; 44%) of the publications identified in our systematic review 

used a translated version of a screening instrument; however, information on the 

translation process and data on the cultural applicability of the tools were lacking. 

Consequently, the available data are incomplete.  Published studies of people with 

diabetes and depression were most commonly conducted using English versions of 

the relevant survey instrument; with a smaller number of studies conducted in a 

range of other languages (see Table 2). Of the 234 studies we examined, 62 (27%) 

reported using a translated version of a screening tool, but did not provide any 

further information; 31(13%) gave a reference for the origin of the translation, and 

only 10 (4%) studies provided more in-depth information on the translation procedure 

used and gave information on the validity of the tool. Of these 10 studies, four used 



 

 

the PAID, two used the CES-D and the BDI, WHO-5, HADS and WBQ-12 were each 

used once. Only four studies [38, 45, 68, 80] mentioned the cultural applicability of 

their questionnaire, although the use of the terms ‘translation’ and ‘cultural 

applicability’ tended to be used interchangeably. 

Symptom overlap 

With the exception of the HADS, the General Health Questionnaire (GHQ) and the 

WHO-5, all instruments contained some items that could be confounded with the 

symptoms of poorly controlled diabetes; for example, the BDI includes items on 

tiredness and weight loss. Questions relating to symptoms such as loss of appetite 

and restless sleep (which may also be related to symptoms of diabetes) are included 

in the CES-D and the BDI, whilst the PHQ-9 contains items such as lack of energy, 

poor appetite and overeating.  

Sensitivity, specificity and reliability data 

Only 39 (17%) of the 234 studies reported reliability and validity data related to the 

depression questionnaire used. Of those, 23 (10%) reported only the reliability data 

and did not provide any further information on sensitivity and specificity. Studies in 

this category mostly performed internal consistency (usually measured with 

Cronbach's alpha) as a measure of reliability, and only a small number conducted 

test–retest studies to determine reliability (see section 2 of Table 3). Only 16 (7%) 

studies provided more in-depth information on validity and included data on reliability 

of the screening tool. To establish the criterion validity, studies of this category 

calculated sensitivity, specificity, the positive predictive value and negative predictive 

value of the tool (Table 3, section 1). Of these 16 studies, three used more than one 

screening tool and four used the PHQ-9 (mean sensitivity/specificity = 82/68%, 



 

 

respectively). The WHO-5 (mean sensitivity/specificity = 76/48%), the HADS (mean 

sensitivity/specificity = 77/66%), and the Zung-SDS (mean 

sensitivity/specificity = 86/76%) were all used in three studies, and the CES-D (mean 

sensitivity/specificity = 90/78%) and the BDI (mean sensitivity/specificity = 85/79%) 

were used in two studies. 

A good number of studies (108/234; 46%) relied on previous study reports of 

reliability and validity data to inform their choice of a particular instrument, justifying it 

as being a reliable and well-validated instrument for screening for depression. Given 

the limited data and lack of comparisons between instruments, it is not possible to 

conclude whether one instrument can be said to be more reliable than another; 

however, most (but not all) reports have demonstrated moderate–high sensitivity and 

specificity. As can be seen from Table 3, most studies reported a high rate of false 

positives (low positive predictive value) but a low rate of false negatives (high 

negative predictive value). 

We further tabulated the prevalence of depression for the 16 studies that reported in-

depth information on sensitivity and specificity data with positive and negative 

predictive values of the screening tool to investigate whether positive and negative 

predictive values were different in samples with varying prevalence rates (Table 3). 

Based on the limited data available, we observed a high rate of false positives for 

many of the screening tools (e.g. CES-D, PHQ-9, HADS, BDI and WHO-5), as 

indicated by low and varying positive predictive values (23–56% in all studies) and 

wide variations in depression prevalence using the CES-D (27–66%), PHQ-9 (19–

56%) and HADS (22–41%) [37–43, 46–47]. Although, the studies reported wide 

variations in the prevalence of depression, most of them also reported high negative 

predictive values (> 90% in all studies). The studies using the BDI to screen for 



 

 

depression reported an almost similar prevalence (37–38%) rate with varying 

positive predictive values (22–89%), but again they reported a similarly high negative 

predictive value (≥ 90%) [44–45]. Data available for the WHO-5 and Zung-SDS were 

incomplete and did not allow us to make such comparisons.  Only one study 

reported sensitivity to change over time, and this was in relation to the PAID [81]. In 

this paper the authors note that, although the data available for analysis were from 

pilot studies, there was strong support for the responsiveness of the PAID.  

Discussion 

Our systematic review of the literature has shown that the CES-D and the BDI are 

the most frequently cited screening tools used in published research in diabetes and 

depression. However, the BDI, and also the HADS, despite being recommended for 

use in primary care in the UK, are rarely used in clinical practice, possibly because of 

prohibitive costs in using these instruments [78]. A recent study comparing several 

depression screening tools, including the HADS and the CES-D, found that the latter 

instrument was the best predictor of depression in people with Type 2 diabetes [79]. 

This study also examined the overlap of symptoms of diabetes and depression and 

reported that the CES-D had the best ability to discriminate between depression and 

other non-depressive symptoms. This has implications for clinical practice; not least 

because a number of studies have previously shown a high correlation between 

depression symptoms and symptoms of diabetes-related distress such as those 

measured by the PAID, as well as with symptoms of uncontrolled diabetes or the 

presence of diabetes complications (14, 80–83]. Identifying the underlying cause of 

symptoms is important to detect in order to inform treatment decisions. In the case of 

high depression scores, further diagnostic work should be performed by a mental 



 

 

health specialist, such as a medical psychologist or liaison psychiatrist, who can 

distinguish between adjustment disorder, medically explained depression and major 

depressive disorder [84]. 

Also recommended for use in primary care in the UK, the PHQ-9 has been found to 

be acceptable in a number of different patient groups, including people with but also 

without diabetes, possibly because of its relative brevity, ease of interpretation and 

concurrence with the diagnostic criteria of major depression. It has begun to be used 

more extensively in research settings; for example, in the Pathways Study [42, 84]. 

However, despite being available in a number of different languages, we found only 

two published reports of the PHQ-9 being used in people with diabetes in languages 

other than English [40, 42]. Indeed, few of the studies we examined included details 

about the methods used to translate and validate the screening tool used in 

languages other than English, and issues remain as to the utility of particular 

instruments in different cultural or minority ethnic groups. [84]. Previous research has 

indicated that rates of depression may vary depending on the language in which the 

assessment instrument is applied [85]. Comparison of depression rates between 

different countries or cultures may therefore be problematic, unless comparable 

methods have been used to collect the data [85].  

Given the limited data available and the lack of any published comparisons between 

instruments, it is not possible to conclude whether the performance of one scale as a 

depression screener can be said to be better than another, or if any variations in 

prevalence rates are dependent on the study setting. However, we observed wide 

variations in the prevalence of depression with low and varying positive predictive 

values but with high negative predictive values for many of the screening tools (e.g. 

CES-D, PHQ-9, HADS, BDI, Zung-SDS and WHO-5); this provides confidence in 



 

 

these scales as valid screening tools for depression [37–-53]. It is important to 

investigate whether the screening performance of a specific scale differs with regard 

to symptom overlap, study setting and construct measures (depressive symptoms 

vs. well-being or diabetes-related distress). From the studies included in our review, 

however, it is not possible to elaborate on the screening performance of the 

identified screening tools. Further research should target these issues in order to 

provide evidence on the screening performance of the scales so as to inform clinical 

practice.  

Only a small number of studies included in our systematic review have reported 

sensitivity and specificity and/or reliability data of the screening tools used, and most 

have relied on previous studies to inform their choice of a particular instrument. It is 

therefore difficult to evaluate the overall sensitivity and specificity of these screening 

tools. Although there were wide variations in sensitivity and specificity data across 

the studies, the published reports suggests that the PHQ-9 is a valid and reliable tool 

with high sensitivity and specificity. Indeed, where there were data reported, most of 

the scales displayed good levels of sensitivity and acceptable specificity.  

At the same time, there may be some concerns with regard to the reported high rate 

of false positives of many of the screening tools, as indicated by a low positive 

predictive value. This has important implications for clinical practice, as it may lead to 

inappropriate referrals or follow-up for depression, as well as patient anxiety. Further, 

we also acknowledge the limitation of reviewing only diabetes studies that include 

depression measurement, which may not be sufficient to identify which depression 

screeners are actually used in clinical practice. To our knowledge, however, there 

are no reports describing this in primary care, although recently an observational 

study in secondary care has demonstrated the feasibility of using a computerized 



 

 

assessment of psychological well-being (using the WHO-5 and the PAID) during 

patients’ annual review for diabetes [86]. Further research is clearly required in order 

to inform choice of instrument and its interpretation in actual clinical practice.  

It is important to note that screening tools are not intended for use as a diagnostic 

tool nor as instruments to assess severity of symptoms, but rather as a first step 

towards a definitive diagnosis, usually using a clinical interview. Screening should be 

embedded within a managed-care approach for depression. Indeed, approaches 

where screening has been followed by the monitoring of depression symptoms and 

more intensive treatment of depression appear to be successful [3, 20].    

Most people with diabetes are cared for by their primary care physician and it is in 

this setting that there are key opportunities for screening and providing care for 

individuals with co-morbid diabetes and depression.  
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Figure 1  Flow diagram: database search (January 1970–October 2010). 



 

 

Table 1  Depression screening tools: frequency of use, type of study and method of assessment 

Screening 
tool* 

Author(s),  
date first used 
[reference] 

Total no. 
of studies 
(%) 

Number of scale 
items (no. of 
studies) 

Type of study 
(no. of studies) 

Type of diabetes 
(no. of studies) 

Methods of 
assessment 
(no. of 
studies)† 

BDI-I 
BDI-II 
 

Beck et al., 
1961 [15] 
Beck et al., 
1996 [17] 

55 (23.5) 21 items BDI-I 
(44) 
 
21 items BDI-II 
(11) 

Incidence/ 
prevalence (11) 
Observational 
(34) 
Case–control (4) 
Experimental (6) 
 

Type 1 (25) 
Type 2 (17) 
Not reported (19) 

SRSA (53) 
SAM (2)  

CES-D 
 

Radloff, 1977 
[16] 

49 (20.09) 20 items (44) 
10 items (short 
version) (4) 
2 items 
(modified 
standard 
assisted) (1) 

Incidence/ 
prevalence (17) 
Observational 
(43) 
Case–control (4) 
Validity (3) 
 

Type 1 (10) 
Type 2 (28) 
Not reported (20)  

SRSA (47) 
SAM (2)  

PAID scale Polonsky et al., 
1995 [18] 
Polonsky et al., 
2002 [19] 

28 (12.0) 
PAID-1 (27) 
20 items 
PAID-2 (1) 
17 items 

Prevalence (2) 
Observational 
(13) 
RCT (2) 
Case–control (1) 
Validity (4) 
 

Type 1 (4) 
Type 2 (9) 
Not reported (12) 

SRSA (28) 

PHQ-9 
PHQ-8 
PHQ-2 

Spitzer et al., 
1999 [23] 

25 (10.7) PHQ-9 (20) 
PHQ-8 (3) 
PHQ-2 (2) 

Incidence/ 
prevalence (8) 
Observational 
(16) 
RCT(1) 

Type 1 (06) 
Type 2 (11) 
Not reported (16) 

SR-Q (21) 
SAM (4) 

HADS Zigmond and 
Snaith, 1983 
[24] 

24 (10.3) 7 items measure 
depression/ 
7 items measure 
anxiety (24) 

Incidence/ 
prevalence (6) 
Observational 
(20) 
RCT (3) 

Type 1 (9) 
Type 2 (11) 
Not reported (12) 

SRSA (2) 
IDR (22)  



 

 

 
Zung-SDS Zung, 1965 [25] 18 (7.7) 20 items (18) Prevalence (5) 

Observational 
(11) 
Case–control (3) 
 

Type 1 (10) 
Type 2 (28) 
Not reported (20) 

SRSA (18) 

SF-36 
SF-12 

Ware et al., 
1993 [26] 

15 (6.4) SF-36 (11) 
SF-12 (4) 

Prevalence (3) 
Observational 
(11) 
RCT (2) 
 

Type 1 (1) 
Type 2 (6) 
Both (2) 
Not reported (6) 

SRSA (15) 

HRSD Hamilton, 1960 
[27] 

10 (4.3) 17 items (10) Observational (8) 
RCT (1) 
Case–control (1) 
 

Type 1 (3) 
Type 2 (4) 
Not Reported (5) 

IDR (10)  

GDS Yesavage et al., 
1982 [28] 

10 (4.3) GDS (8) 
GDS-15 (2) 

Prevalence (4) 
Observational (6) 
 

Type-1 (0) 
Type 2 (3) 
Not reported (7) 

SRSA (10) 

WHO-5 
WHO-10 

WHO, 1990 
[29]; Bech et al., 
1996 [30] 

09 (3.8) WHO-5 (7) 
WHO-10 (2) 

Prevalence (2) 
Observational (6) 
RCT (1) 
 

Type 1 (04) 
Type 2 (07) 
Not reported (2) 

SRSA (9) 

WBQ-22 
WBQ-12 

Bradley [31] 10 (4.3) G-WBQ (4) 
WBQ-22 (1) 
WBQ-12 (5) 

Prevalence (1) 
Observational (6) 
RCT (1) 
Validity (2) 
 

Type 1 (3) 
Type 2 (4) 
Not reported (6) 

SRSA (10) 

MADRS Montgomery 
and Asberg, 
1979 [32] 

04 (1.7) 10 items (4) Prevalence (3) 
Observational (1) 
 

Type 1 (0) 
Type 2 (4) 
Not reported (0) 

IDR (4)  

SCL-20 
SCL-90 

Derogatis and 
Savitz, 2000 
[33] 

04 (1.7) SCL-20 (2) 
SCL-90 (2) 

Observational (4) 
 

Type 1 (1) 
Type 2 (2) 
Not reported (2) 

SRSA (4) 

GHQ-12 
GHQ-30 

Goldberg and 
Blackwell, 1970 
[34] 

03 (1.3) GHQ-12 (2) 
GHQ-30 (1) 

Epidemiological 
(1) 
Observational (2) 
 

Type 1 (0) 
Type 2 (3) 
Not reported (1) 

SRSA (3) 

DSM-III Spitzer, 1981 
[35] 

03 (1.3) DSM-III 265 
items (2) 

Incidence (1) 
Observational (3) 

Type 1 (1) 
Type 2 (1) 

SRSA (3) 



 

 

DSM-III R 292 
items (1) 

 Not reported (2) 

EQ-5D EuroQol Group, 
1987 [36] 

03 (1.3) 5 items Incidence (1) 
Observational (2) 
 

Type 1 (0) 
Type 2 (1) 
Not Reported (2) 

SRSA (2) 
SAM (1)  

Others§  33 (14.1)  Prevalence (6) 
Observational 
(23) 
RCT (2) 
Case–control (3) 
Validity (2) 
Experimental  (1) 

Type 1 (2) 
Type 2 (5) 
Not reported (36) 

SRSA (16) 
IDR (17)  

*BDI, Beck Depression Inventory; CES-D, Center for Epidemiologic Studies Depression Scale; PAID, Problem Areas in Diabetes scale; PHQ, Patient Health 
Questionnaire; HADS, Hospital Anxiety and Depression Scale; Zung-SDS, Zung Self-Rating Depression Scale; SF, Short Form Medical Outcomes Survey; 
HRSD, Hamilton Rating Scale for Depression; GDS, Geriatric Depression Scale; WHO-5/WHO-10, WHO Well-Being Index; WBQ, General Well-Being 
Questionnaire; MADRS, Montgomery–Åsberg Depression Rating Scale; SCL, Symptom Check List; GHQ, General Health Questionnaire; DSM, Diagnostic 
and Statistical Manual of Mental Disorders; EQ-5D, European Quality of Life-5 Dimensions. 

†SRSA, self-reported self-administered; SAM, standard assisted method; IDR, interviewed by doctor/researcher. 

‡Frequency adds up to more than total number of papers (n = 234) because many studies used more than one scale.  
§Frequency of use is less than 3. 
RCT, randomized controlled trial. 



 

 

Table 2  Availability of sensitivity/specificity information, translations and the setting in which each screening tool has been used 

Screening 
tool* 

Sensitivity/ 
specificity 

Translations Settings 

CES-D 
 

References other 
studies (33) 
Reported for own 
study (5) 
Not reported (22) 

English (40), Spanish (7), Dutch (4), 
Croatian (2), Chinese (3), Hawaiian (2), 
Italian (2), Japanese (2), Malay (2), 
Philipino (1), Turkish (3), Portuguese (1), 
Korean (1), Cantonese (2), Mandarin (2), 
German (2) 
Not reported (14) 

Primary care (13) 
Secondary care (23) 
Community (27) 
Tertiary care (1) 

BDI-I 
BDI-II 
 
 

References other 
studies (14) 
Reported for own 
study (3) 
Not reported (38) 

English (30), German (1), Chinese (1), 
Dutch (1), Finnish (2), French (4), 
Korean (1), Arabic (1), Spanish (2), 
Greek (2), Polish (1), South African (1) 
Not reported (17) 

Primary care (13) 
Secondary care (21) 
Community (27) 
Tertiary care (1) 

PHQ-9 
PHQ-8 
PHQ-2 

References other 
studies (12) 
Reported for own 
study (3) 
Not reported (10) 

English (22) 
Dutch (2) 
Not reported (1) 

Primary care (10) 
Secondary care (2) 
Community (9) 
Tertiary care (1) 
Not reported (2) 

HADS References other 
studies (15) 
Reported for own 
study (3) 
Not reported (7) 

English (13), German (1), Chinese (2), 
Dutch (2), Norwegian (2), French (2), 
Spanish (1), Greek (1), Swedish (1), 
Icelandic (1), Urdu (1) 
Not reported (5) 

Primary care (7) 
Secondary care (16) 
Community (4) 
Tertiary care (2) 
 

Zung-SDS References other 
studies (5) 
Reported for own 
study (6) 
Not reported (7) 

English (6), Chinese (3), Finnish (1), 
Japanese (2), Russian (1), Italian (1), 
Not reported (4) 

Primary care (1) 
Secondary care (11) 
Community (4) 
Tertiary care (1) 
Not reported (1) 

WHO-5 
WHO-10 

References other 
studies (7) 
Reported for own 
study (2) 
Not reported (2) 

English (7), Dutch (1), Spanish (1),  
Spanish (Argentina) (1), Greek (1), 
Japanese (2) 
Not reported (5) 

Primary care (3) 
Secondary care (6) 
Community (2) 
 

PAID  References other English (14), Croatian (2), Chinese (1), Primary care (3) 



 

 

studies (14) 
Reported for own 
study (3) 
Not reported (12) 
 

Japanese (2), Dutch (4),Turkish (2), 
Brazilian (1), German (1), Argentina (1), 
Swedish (2), Polish (1), Icelandic (1) 
Not reported (3) 

Secondary care (22) 
Community (3) 
Tertiary care (1) 
 
 

SF-36 
SF-12 
 

References other 
studies (5) 
Reported for own 
study (0) 
Not reported (10) 

English (12), Hawaiian (1), Croatian (1),  
Not reported (1) 

Primary care (7) 
Secondary care (5) 
Community (3) 
 

GDS References other 
studies (3) 
Reported for own 
study (0) 
Not reported (7) 

English (4), Chinese (3), Italian (1), 
Turkish (1),  
Not reported (1) 

Secondary care (5) 
Community (3) 
Tertiary care (2) 

WBQ-22 
WBQ-12 

References other 
studies (7) 
Reported for own 
study (1) 
Not reported (2) 

English (2), Japanese (1), Swedish (1),  
Greek (1),  Yoruba (1), Dutch (4) 
Not reported (1) 

Secondary care (5) 
Community (1) 
 

HRSD References other 
studies (2) 
Reported for own 
study (0) 
Not reported (8) 

English (5), Turkish (1), Polish (1), 
Finnish (1), Italian (1), Yoruba (1)  
Not reported (3) 

Primary care (1) 
Secondary care (9) 
Community (1) 
Tertiary (1) 

MADRS References other 
studies (1) 
Reported for own 
study (0) 
Not reported (3) 

Urdu (1), Finnish (1), Bengali (1) 
Not reported (2) 

Primary care (1) 
Community (3) 

SCL-20 
SCL-90 

References other 
studies (2) 
Reported for own 
study (0) 
Not reported (2) 

English (3), Dutch (1),  
Not reported (1) 

Primary care (1) 
Secondary care (1) 
Community (1) 
Tertiary (1) 

GHQ-12 
GHQ-30 

References other 
studies (1) 
Reported for own 
study (0) 

English (2), Finnish (1), Swedish (1) 
Not reported (1) 

Primary care (1) 
Community (3) 



 

 

Not reported (3) 
DSM-III References other 

studies (1) 
Reported for own 
study (0) 
Not reported (2) 

English (3) Primary care (1) 
Secondary care (1) 
Community (1) 
 

EQ-5D References other 
studies (1) 
Reported for own 
study (0) 
Not reported (2) 

English (1), Finnish (1), Swedish (1) 
Not reported (2) 

Primary care (1) 
Community (2) 

Others‡ References other 
studies (16) 
Reported for own 
study (2) 
Not reported (15) 

English (22), Finnish (1), Swedish (2), 
French (1), Spanish (3), Greek (1), 
German (1), Russian (1), Italian (1) 
Not reported (2) 

Primary care (7) 
Secondary care (18) 
Community (9) 
Tertiary (1) 

* CES-D, Center for Epidemiologic Studies Depression Scale; BDI, Beck Depression Inventory; PHQ, Patient Health Questionnaire; HADS, Hospital Anxiety 
and Depression Scale; Zung-SDS, Zung Self-Rating Depression Scale; WHO-5/WHO-10, WHO Well-Being Index; PAID, Problem Areas in Diabetes scale; 
SF, Short Form Medical Outcomes Survey; GDS, Geriatric Depression Scale; WBQ, General Well-Being Questionnaire; HRSD, Hamilton Rating Scale for 
Depression; MADRS, Montgomery–Åsberg Depression Rating Scale; SCL, Symptom Check List; GHQ, General Health Questionnaire; DSM, Diagnostic and 
Statistical Manual of Mental Disorders; EQ-5D, European Quality of Life-5 Dimensions. 

†Frequency adds up to more than total number of papers (n = 234) because many studies used more than one scale.  
‡Frequency of use is less than 3. 
 



 

 

Table 3  Studies reporting prevalence of depression with sensitivity/specificity and reliability/validity data 
 
Section 1: sensitivity and specificity (n = 16) 
 
Tool* Study [reference] Prevalence 

rate % (total 
n)  

Sensitivity† 
(%) 

Specificity‡ 
(%) 

PPV 
(%)§ 

NPV (%)¶ Reliability/ 
validity (α) 

CES-D Wagner et al., 2009 [37] 66 (47) 60.0-100.0 86.7 28.6  97.0 0.80 
CES-D 
—Chinese  

 
Stahl et al., 2008 [38]  

27 (374)  
98.8 

 
67.6 

 
34.5 

 
99.2 

 
— 

—Malay  36 (57) 66.7 60.6 23.5 90.9 — 
—Indian  43 (73) 100.0 64.5 56.0 100.0 — 
PHQ-9 Kahn et al., 2008 [39] 56 (249) 66.0 52.0 — — — 
PHQ-9 Lamers et al., 2008 [40] 19.3 (5154) 89.0-100.0 75.0-85.0 54.9–64.4 96.2–100.0 0.80–0.84 
PHQ-8 Ackermann et al., 2005 

[41] 
51 (890) 89.0-99.0 54.0-65.0 43.8–51.6 94.3–97.8  — 

PHQ-9 Van Steenbergen et al., 
2010 [42] 

46 (197) 75.7 80.0 46.7 93.4 — 

BDI/SF Sultan et al., 2010 [43] 38 (256) 88.0 71.0 22.0 98.0 0.89 
BDI Lustman et al., 1997 [44] 36.6 (172) 82.0–90.0 84.0–89.0 59.0–89.0 82.0–97.0  
HADS Sultan et al., 2010 [43] 41 (256) 83.0 65.0 28.0 96.0 0.78 
HADS-A Nayani, 2008 [45] —  66.0 37.5 — — — 
HADS-D  — 85.0 70.0 — — — 
HADS Engum, 2007 [46] 22.3 (37,291) 74.0 86.0 49.0 95.0 0.55 
Zung-SDS Xu et al., 2004 [47] 23 (222) 85.0–90.0 90.0–95.0 — — — 
Zung-SDS Yoshida et al., 2009 [48] 36.4 (129) 100.0 59.0 — — 0.72–0.88 
Zung-SDS Biggs et al., 1978 [49] — 69.0 — — — — 
HDRS Biggs et al., 1978 [49] — 80.0 — — — — 
PAID McGuire et al., 2010 [50] — 80.0–94.0 80.0–89.0 — — — 
WHO-5 McGuire et al., 2010 [50] — 100.0 78.2 45.5 100 0.89 
WHO-5 Awata et al., 2007 [51] 15.4 (65) 33.0–71.0 5.0–36.0 8.0 24.0 0.89 
WHO-5 Newnham et al., 2010 

[52] 
— 95.0 89.0 — — 0.82–0.86 

WHO-5 Furuya et al., 2010 [53] — 53.6–57.1 67.7–82.5 — — — 
GDS Bai et al., 2008 [54] 15.4 (156) 93.3 92.3 — — 0.87 
 
Section 2: reliability/validity (n = 23) 
   Reliability/ 



 

 

Instrument (n) Study [reference no.] validity (α) 
CES-D (7)  Keawe'aimoku et al., 2003; Zauszniewski and Graham, 2009; 

Pibernik et al., 2008; Wagner et al., 2007; Grandinetti et al., 
2000; Park et al., 2004; Wagner et al., 2009 [55–61] 

0.60–0.93 

BDI (4)  Leonardson et al., 2003; Kagee et al., 2008; Lee et al., 2009; 
Sousa et al., 2008 [62–65] 

0.80–0.95 

PAID (5)  Pibernik et al., 2008; Amsberg et al., 2009; Huang et al., 2010; 
Snoek et al., 2000; Welch et al., 1997 [57, 66–69] 

0.86–0.93 

SF-36/SF-12 (4)  Keawe'aimoku et al., 2003; Pibernik et al., 2008; Lange, 2005; 
Jacobson, 1997 [55, 57, 70–71] 

0.74–0.84 

WBQ-12 (4)  Leonardson, 2003; Amsberg et al., 2009; Riazi, 2006; Pouwer 
et al., 1999 [61, 65, 72–73] 

0.85–0.92 

GDS (2)  Cheng and Boey, 2000; Chou and Chi, 2005 [74–75] 0.77–0.89 
HADS (1)  Amsberg et al., 2009 [66] 0.87 
Zung-SDS (1)  Yang, 2008 [76] 0.90 
WHO-10 (1)  Bech, 1996 [77] 0.87 
 
*CES-D, Center for Epidemiologic Studies Depression Scale; PHQ, Patient Health Questionnaire; BDI, Beck Depression Inventory; SF, Short Form Medical 
Outcomes Survey; HADS, Hospital Anxiety and Depression Scale; Zung-SDS, Zung Self-Rating Depression Scale; HRSD, Hamilton Rating Scale for 
Depression; PAID, Problem Areas in Diabetes scale; WHO-5/WHO-10, WHO Well-Being Index; GDS, Geriatric Depression Scale; WBQ, General Well-Being 
Questionnaire. 

 
†Sensitivity = number of true positives (cases of depression)/number of true positives + number of false negatives.  

‡Specificity = number of true negatives/number of true negatives + false positives. 

§Positive predictive value (PPV) = the proportion of cases with positive test results who are correctly diagnosed. 

¶Negative predictive value (NPV) = the proportion of cases with negative test results who are correctly diagnosed. 

 

 



 

 

Figure 1  Flow diagram: database search (January 1970–October 2010) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Search of seven databases (January 
1970–October 2010) 

MEDLINE (723)  
PSYCH-INFO (232) 
ASSIA (86) 
SCOPUS (233) 
ACADEMIC SEARCH COMPLETE (108) 
CINHAL (92) 
SCIENCE DIRECT (312) 

Combination of all search results = 1784 

English language only = 1631 

Exclusion based on duplication within 
the databases: 530 excluded 

Exclusion based on relevance (title 
only): 316 excluded 

Total number for abstract review: 938 

Exclusion based on abstract: screening 
tool not used, without diabetes, exclusion 
based on age (adult only), data not 
provided for depression within population 
with diabetes, insufficient data provided: 
704 excluded. 

234 studies kept for full-text review and 
data analysis in review 


