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Abstract

Background

Depression is common amongst patients receiving haemodialysis (HD). Assessment and

intervention when faced with language and cultural barriers is challenging. To support clini-

cian decisions, we conducted a cross-sectional study to assess the use of culturally adapted

and translated versions of commonly-used depression screening questionnaires with South

Asian patients receiving HD in England.

Methods

Patients completed adapted versions of the Patient Health Questionnaire (PHQ-9), the Cen-

tre for Epidemiological Studies Depression Scale Revised (CESD-R), and the Beck Depres-

sion Inventory II (BDI-II). All questionnaires were available in Gujarati, Punjabi, Urdu, and

Bengali. A comparative sample of white-Europeans completed the questionnaires in

English. The research was based across 9 National Health Service (NHS) Trusts in

England. Structural validity of translated questionnaires was assessed using confirmatory

factor analysis. Diagnostic accuracy was explored in a subgroup of South Asians against

ICD-10 categories using the Clinical Interview Schedule Revised (CIS-R) with receiver oper-

ating curve (ROC) analysis.
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Results

229 South Asian and 120 white-European HD patients participated. A single latent depres-

sion factor largely accounted for the correlations between items of the PHQ-9, CESD-R and

BDI-II. Issues with measurement equivalence implied that scores on the translations may

not be comparable with the English language versions. Against CIS-R based ICD-10 diag-

nosis of depression, sensitivity was modest across scales (50–66.7%). Specificity was

higher (81.3–93.8%). Alternative screening cut-offs did not improve positive predictive

values.

Conclusions

Culturally adapted translations of depression screening questionnaires are useful to explore

symptom endorsement amongst South Asian patients. However, data indicate that standard

cut-off scores may not be appropriate to classify symptom severity. Use of the CIS-R algo-

rithms for optimal case identification requires further exploration in this setting. Strategies to

encourage recruitment of under-represented groups in renal research are also warranted,

especially for in-depth discussions related to psychological care needs.

Background

Data from the UK suggests that people of South Asian origin (Indian, Pakistani, Bangladeshi)

are three to five times more likely to develop end-stage kidney failure (ESKF) compared to the

white majority [1, 2]. One explanation for this is the higher prevalence of diabetes [3] and

hypertension [4] among South Asian groups, both of which have been identified as significant

risk factors for ESKF [5]. South Asians comprise around 5% of the UK population yet repre-

sent 12.2% of renal service users [6]. Diabetic nephropathy is more common and progression

to ESKF often faster [7, 8]. South Asians wait on average a year longer to receive a donor organ

[9], making haemodialysis (HD) a common treatment modality.

While many South Asian patients are likely to have good English language skills, others

struggle and often rely on family members to translate [10]. At least 1.6% of the UK population

speaks very little or no English [11]. Limited English Proficiency complicates healthcare deci-

sion-making and impairs patient satisfaction with care [12–15]. Importantly, language and

cultural barriers may also hinder identification of comorbid conditions such as depression,

which cluster in ESKF [16]. Depression is the most common psychological complaint amongst

HD patients, affecting around one third of individuals [17]. Identification is important given

its impact on quality of life and prognosis [18–21]. Detection and management in individuals

from minority ethnic communities is recognised as a significant challenge [22–24].

In South Asian languages, there are no well-established linguistic equivalents for a medical

diagnosis of depression [25]. This in itself may signal differing beliefs in relation to mental

health. Multiple cultural factors have been implied in under-diagnosis including conflicting

cultural expectations, differing explanatory models of mental health, alternative pathways to

help-seeking as well as difficulties in communicating with health care providers [26–29]. As

such, despite strong policy commitments, many countries with multi-ethnic demographics

struggle to reduce disparity in access, experience and psychological outcomes for patients

affected by long-term conditions such as ESKF [16]. This is an urgent yet understudied prob-

lem in the renal community.
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The aim of this study was to culturally-adapt, translate and validate three widely used

depression screening questionnaires for use with South Asian patients receiving HD in

England.

Methods

Study setting and approvals

A cross-sectional study was conducted across nine National Health Service (NHS) HD Centres

in England. Centres were selected because of higher proportions of patients being of South

Asian origin (range 14.3–38.5%) [30]. Local care teams were consulted to help identify the lan-

guage needs of patients. Ethical approval was provided by the Health Research Authority Lon-

don Hampstead Research Ethics Committee (REC) (reference 14/LO/0568). Informed written

consent was obtained from all participants at each stage of the research.

Patient recruitment and data collection

Patients were eligible to take part in the research if (1) aged over 18 years (2) had been receiv-

ing HD for over 6 months (3) were verbally fluent in a target language (4) not currently or

within the last year referred, diagnosed or treated for psychological complaints and (5) had

capacity to consent. Those with existing psychiatric diagnoses, cognitive impairment, and

developmental delays were excluded.

Recruitment to the study took place between June 2015 and February 2017. Patients were

approached about the study during visits for in-centre HD. They were provided with a verbal

explanation about the study alongside written information in English, their language of origin

and the roman script of the same. Effort was made for South Asian patients to be approached

by a member of the care team with suitable linguistic skills and/or to engage carers accompa-

nying patients to help explain the study. Those interested were contacted by a bilingual project

worker to explain the research further and to arrange participation. The project worker either

handed patients the questionnaires to self-complete or supported them by reading out items

and noting answers. Diagnostic interviews were conducted by the same project workers in a

private room either before or after dialysis.

All patients completed three depression screening tools: the Patient Health Questionnaire

(PHQ-9) [31], Centre for Epidemiological Studies Depression Scale Revised (CESD-R) [32],

and the Beck Depression Inventory © NCS Pearson Inc Reproduced with Permission (BDI-II)

[33]. We also assessed the Whooley Questions [34] recommended by the National Institute for

Health and Care Excellence (NICE) as a brief screen for depression. For South Asian patients,

these questionnaires were adapted and made available in Gujarati, Punjabi, Urdu and Bengali.

Any patient who scored above 0 on a questionnaire item related to self-harm was followed-up

by a Consultant Nephrologist within 24 hours of the disclosure. In this case, the research team

will have shared the patients identity with the local study lead. Patient participants were made

aware of this for safeguarding when consenting to join the study. All patients were offered the

opportunity to take part in a follow-up diagnostic interview using the Clinical Interview

Schedule Revised (CIS-R). A comparative sample of white-European English-speaking patients

completed the depression screening measures only.

Data collection measures

PHQ-9 [31]. The PHQ-9 is a 9-item screening questionnaire for major depressive disor-

der. Items are scored using a four-point ordinal scale from 0 (not at all) to 3 (nearly every day).

Total scores indicate the severity of depressive symptoms (range 0 to 27) and can be allocated
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to one of five severity groupings. Scores�10 are considered to have screened positive for prob-

able major depressive disorder. The PHQ-9 has good psychometric properties in patients with

ESKF [35]. The UK NICE guidelines for depression [36] suggest that an almost identical

dichotomous version of the first two items of PHQ-9 can be used for case identification in

high risk groups, such as those with long-term conditions. These items, referred to as the

‘Whooley Questions’ [34], use the binary yes/no format and offer a briefer screening instru-

ment. The Whooley Questions were also included.

CESD-R [32]. The CESD-R is a 20-item screening questionnaire with a revised scoring

system enabling classification of the 20 answers in terms of DSM-IV diagnostic criteria. Items

are scored using a five-point ordinal scale from 0 (not at all) to 4 (nearly every day for 2

weeks). The total score indicates the severity of depressive symptoms. A score�16 is com-

monly used to indicate probable depression ‘caseness’. The CESD-R has been used with

patients with ESKF [37].

BDI-II [33]. The BDI-II comprises 21 items rated on a 4-point ordinal scale (0–3) indicat-

ing the frequency or severity of a particular depressive symptom. The total score (range 0 to

63) indicates the severity of depressive symptoms. The psychometric properties of the BDI-II

in dialysis patients have been shown to be acceptable [38]. A score�16 compares favourably

to diagnostic measures among UK HD patients [38].

CIS-R [39]. The CIS-R is a structured assessment for identifying cases of ICD-10 diagno-

ses of major depressive disorder. It can be used by lay, trained interviewers. We considered 10

symptom domains and utilised the classification systems described by Singleton, Lee and Melt-

zer [40], which classifies CIS-R scores into ICD-10 diagnoses with three levels of severity:

mild, moderate, and severe. For the mild and moderate categories, it is possible to distinguish

between people with and without somatic complaints. For those in the severe condition,

somatic complaints must be present. The construct validity of the CIS-R has previously been

demonstrated to be valid cross-culturally with minority ethnic groups in the UK general popu-

lation [41].

Cultural adaptation and translation procedure

Translation of the depression screening questionnaires and the CIS-R followed the framework

for the Translation and Cultural Adaptation Process for Patient Reported Outcomes [42].

Table 1 summarises the key stages of questionnaire adaptation and on-going quality assurance

throughout the study. Importantly, this framework has an emphasis on conceptual equiva-

lence, which the stages of simply translating measures do not explicitly attend to. Conceptual

equivalence is essential to ensure that adapted measures can be meaningfully interpreted in

different cultures. There was an emphasis throughout the process on use of the same terms

where this degree of harmonisation was sensible. For example, appetite was given as bhukh;

sazza for feelings of punishment, though spelling varied in the different language groups to

reflect pronunciation.

Recruitment and training of bilingual project workers

Twelve bilingual project workers of South Asian heritage supported patient recruitment,

consent, questionnaire and interview completion. All had experience of working with patients

in sensitive contexts. They were recruited through involvement in existing projects (n = 6)

with minority ethnic patients or through the NHS Trusts where the research was based. Here

they were employed in roles such as dieticians and research nurses (n = 6). A comprehensive

schedule of training and on-going support was put in place (detailed in supplementary

material).
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Sample size justification

Sample sizes for screening and diagnostic interviews were determined a priori. We aimed to

recruit 250 South Asian patients to complete depression screening questionnaires, approxi-

mately 50 per language group. Target sample sizes based on the precision with which parame-

ters (e.g., loadings) are estimated and likely recovery of the correct factor structure are

recommended [43]. In addition to sample size, this is influenced by the number of factors,

number of items per-factor, and expected item communalities. Around 50 per language group

is appropriate based on published simulation studies indicating minimum sample sizes of 18

[44] and 33 [43] being sufficient for unidimensional scales with at least 9 items per-factor and

high communalities as seen with the scales considered. Furthermore, a simulation study of

measurement invariance testing indicated sample size of 200 is sufficient to achieve over 80%

power where there are few factors and high communalities [45]. We further aimed to follow-

up a subset of 150 South Asian patients with a diagnostic interview, where a sample size of 150

would provide acceptable precision for estimating overall diagnostic accuracy–i.e. a maximum

Table 1. Summary of adaptation and translation of questionnaire and diagnostic interview.

Cultural Adaptation Process for Patient-Reported Outcomes

Preparation Permission sought for the adaptation of the BDI-II from Pearson Publishing (not in the

public domain)

Project team produced information about the conceptual basis of all questionnaires and

the CIS-R for use in training those involved in measure adaptation and translation. This

included a review of any existing, freely available translations (applied to PHQ-9 only)

Recruitment of 3 translators per language through professional agencies and existing

contacts from previous research studies with South Asian HD patients

Translation Training in conceptual basis of measures and study rationale. Encouraged to use lay

language that would be easily understood by the majority of people

Focused on conceptual and not literal equivalence

Preliminary discussion about any difficult items to agree solutions

Two independent forward translations of each screening questionnaire and the CIS-R

Reconciliation Across a series of meetings, forward translations reconciled to reach consensus

Back-translation Third translator reviewed reconciled versions of screening questionnaires and the CIS-R

with a focus on spelling, grammar, comprehension, language complexity

Independent back translations of all screening questionnaires and the CIS-R (via

professional services unrelated to the study)

Review of back
translation

First author reviewed the back translations and resolved any discrepancies

Harmonisation Series of panel meetings with all involved in translation development to harmonise across

languages and with English language source

Where similar words existed, care taken for consistency e.g. the BDI-II item on

‘punishment’ equated to the word ‘sazza’ in both Punjabi and Urdu, ‘saja’ in Gujarati and

‘shaja’ in Bengali

Cognitive de-briefing Harmonised translations tested in focus groups including 5–8 people (1 per language

group) involving lay community members who were native speakers of one of the target

languages

Finalisation Feedback from focus groups included in finalised version of screening questionnaires and

CIS-R

Quality Assurance All screening data entered online to monitor risk throughout the study e.g. suicidal

ideation and checked against hard copy

All CIS-R audio interviews independently checked for accuracy

BDI-II = Beck Depression Inventory-II; PHQ-9 = Patient Health Questioannire-9; CIS-R = Clinical Interview

Schedule Revised

https://doi.org/10.1371/journal.pone.0284090.t001
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standard error of 4.1%, by the exact method [46], and 95% confidence intervals with a maxi-

mum width of approximately +8.0%.

Statistical analysis

Item response modelling employed the graded response model, estimating parameters using full

information (robust) maximum likelihood in a latent variable modelling framework using Mplus

version 7.4. Given the polytomous response distribution for each of the items these were specified

as ordered categorical variables in Mplus. Although estimated as a form of confirmatory factor

analysis, this is equivalent to a graded response model, where factor loadings are a transformation

of the discrimination parameter for each item and thresholds a transformation of the difficulty

parameter for each level of response for the item [47]. The discrimination parameter indicates the

correlation between the item response and the underlying latent depression construct. The diffi-

culty parameter indicates the level of the latent variable where there is a 50% chance of responding

positively to that item. Sufficient unidimensionality of the depression screening questionnaires

was assessed by examining the proportion of the variance explained by the first principle compo-

nent of the inter-item polychoric correlation matrix and applying parallel analysis to determine

whether one or more underlying latent constructs is likely to explain the pattern of item responses.

Since maximum likelihood estimation is used standard model fit statistics are not provided.

We considered whether the assumption of measurement equivalence held by testing

hypotheses relating to configural and scalar invariance. Respectively, if the first hypothesis is

met then the scales can be said to measure the same underlying construct (i.e. depression)

whereas the second must be met for the comparisons of means across groups to be considered

valid–that is, the scales may measure depression but the same scores on the scale across trans-

lations may not indicate the same severity of depressive symptoms.

Configural invariance was assessed by determining whether the intended factor structure

provided an acceptable fit across all models. Since the intended models all involved a unidi-

mensional depression factor, configural invariance was assumed to hold where parallel analysis

indicated a unidimensional solution and where all items had a significant discrimination

parameter in the graded response model.

Scalar invariance was assessed using likelihood ratio tests to compare non-equivalent and

scalar equivalent models for each of the depression questionnaires [48, 49]. The non-equiva-

lent model estimates separate factor loadings and threshold parameters for each language,

whereas the scalar equivalence model constrains these parameters to be the same across lan-

guages. Scalar equivalence must hold for comparisons of scores across languages to be appro-

priate. It should be noted that the small number of individuals within each language group

means that power for the likelihood ratio test of scalar equivalence is relatively low. Therefore,

the significance level was set at 10% and the analysis were considered exploratory rather than

confirmatory (i.e. a significant result indicates need for further research). In Mplus this was

achieved using multigroup confirmatory factor analysis with the scalar model subcommand.

Diagnostic accuracy for major depression was explored against the CIS-R for a subgroup of

individuals where this was available. Sensitivity, specificity and other information relating to

diagnostic accuracy was calculated using the recommended clinical cut-offs for each scale.

Receiver operator characteristic curves (ROC) were calculated to determine the diagnostic

accuracy of the scales across the full range of values.

Patient and public involvement

Patient and public involvement was embedded in the research process through a project advi-

sory group. This group included a South Asian patient with experience of both a renal
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transplant and HD; a South Asian patient with diabetes; a GP located in an area with high

representation from South Asians; and a Psychiatrist with expertise in working with multi-eth-

nic groups. Patient members specifically helped shape the research questions, recruitment

strategy, and methods of dissemination. They actively contributed to the protocol for the

research including writing the lay summary. The advisory group oversaw the conduct of the

study, acting as ‘critical friends’ throughout.

Results

Participant characteristics

Two-hundred and fifty South Asian patients were approached; 236 consented to participate;

229 returned completed questionnaires. All 229 patients completed three depression screening

tools. Only 18% of patients were able to complete the questionnaires unassisted (n = 42). Sixty

patients consented for interview. A comparative sample of 120 white English-speaking patients

(58% consent rate) also completed the depression screening questionnaires.

Overall the sample reflected a typical UK HD patient population except for the deliberately

high proportion of South Asian ethnicity (Table 2). There were some differences between

South Asian and white English-speaking groups, notably the South Asians had a lower mean

age (63.5 versus 68.5, t(347) = -3.35, p = 0.001), more women (44% versus 31%, z = 2.41,

p = 0.016), more had diabetes (56% versus 33%, z = 4.01, p< 0.001) and dialysis Kt/V was

higher (1.67 versus 1.47, t(347) = 4.17, p< 0.001).

Screening questionnaire results

Table 3 includes data from the screening questionnaires. In general, the scores in the South

Asian group and proportions of screening test scores above the cut-off value were higher than

in the white English-speaking group. This was mainly driven by high scores in the Urdu

group.

Validation

Item response patterns for the South Asian groups are provided in the supplementary material.

Acceptability of the scales was good as indicated by item completion rates–the highest non-

completion rate was 16% (n = 37; 95%CI 12% to 22%) for the BDI-II item on sex. The

Table 2. Demographic and clinical characteristics. Continuous variables expressed as mean ± standard deviation or median (interquartile range) as appropriate. Cate-

gorical variables expressed as percentages. *p = 0.016, **p = 0.001, ††p<0.001.

Gujarati (N = 44) Punjabi (N = 67) Urdu (N = 72) Bengali (N = 46) Total South Asian (N = 229) English (N = 120)

Age (years) 63.8 ± 14.3 64.7 ± 10.6 61.2 ± 14.3 64.9 ± 13.4 63.5 ± 13.1** 68.5 ± 13.5

Female (%) 50 28 49 54 44* 31

Born outside UK (%) 93 91 92 100 93 0

Dialysis Vintage (months) 37.8 (65.2) 43.4 (61.9) 30.2 (53.6) 33.5 (15) 33.6 (50) 36.7 (41.1)

Diabetes (%) 48 56 54 67 56ƚƚ 33

Charlson comorbidity Index 5.3 ± 2.1 5.7 ± 1.6 5.9 ± 2.3 5.9 ± 2.3 5.7 ± 2.0 6.1 ± 2.5

Albumin (g/L) 38.2 ± 3.6 34.7 ± 4.8 35.8 ± 4.1 38.9 ± 6.5 36.6 ± 5.1 37.3 ± 5.0

Haemoglobin (g/L) 109 ± 14 112 ± 16 111 ± 15 111 ± 14 111 ± 15 110 ± 12

Kt/V 1.64 ± 0.50 1.68 ± 0.47 1.62 ± 0.48 1.78 ± 0.39 1.67 ± 0.46†† 1.47 ± 0.35

Kt/v = measure of treatment adequacy.

https://doi.org/10.1371/journal.pone.0284090.t002
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distribution of the total scores was positively skewed with many patients scoring at the mini-

mum across all scales.

Measurement equivalence was assessed for the PHQ-9, CESD-R and BDI-II, the results of

which are given in Table 4. Structural validity in terms of configural invariance for each of the

scales was good with each matching the intended factor structure in the overall sample–the

first principal component explained approximately two-thirds of item response variability

across all scales in all language subgroups (Table 4). Parallel analysis confirmed that for each of

the scales in each of the South Asian and English Language groups that a single underlying

latent factor was sufficient to account for the correlations between items. Together these results

suggest that the scales function sufficiently well in each of the South Asian samples to be used

as a measure of depressive symptoms. Reliability of the total scores for each scale were esti-

mated using Chronbach’s alpha (Table 4). The minimum levels of alpha for each scale were .74

for the PHQ-9, .85 for the CESD-R, and .91 for the BDI-II.

Additional analysis considered whether the assumption of scalar invariance was met

(Table 4). Tests using multiple group confirmatory factor analysis indicated that, compared to

the English language sample, each of the screening instruments failed to meet this assumption

for at least one of the groups (as indicated by a significant p-value). While each of the scales

Table 3. Median (interquartile range) scores across depression screening questionnaires and proportion of patients scoring above established screening thresholds.

Gujarati (N = 44) Punjabi (N = 67) Urdu (N = 72) Bengali (N = 46) Total South Asian

(N = 229)

English (N = 120)

A. Median values of total scores (interquartile range)

PHQ-9 4 (5.75) 5 (11) 11 (12.5) 3 (5.25) 6 (10) 5 (7.75)

CESD-R 9 (13.75) 4 (32) 21 (39) 6 (13) 11 (24.25) 9 (17)

BDI-II 9 (11) 10 (25) 16 (27) 4.5 (12.75) 10 (20.25) 8.5 (9.75)

Whooley 0 (1) 0 (2) 1 (2) 0 (1) 0 (2)* 0 (1.75)

B. Number (proportion) with scores > cut-off for high probability of Major Depressive Disorder

PHQ-9� 10 6 (13.6%) 24 (35.8%) 40 (55.6%) 8 (17.4%) 78 (34.1%) 30 (25%)

CESD-R� 16 12 (27.3%) 26 (38.8%) 45 (62.5%) 12 (26.1%) 95 (45.5%)** 45 (37.5%)

BDI-II� 16 9 (25.5%) 25 (37.3%) 35 (50.7%) 9 (19.6%) 78 (35.1%)†† 28 (23.3%)

Whooley�1 14 (31.8%) 29 (43.3%) 45 (62.5%) 17 (37.0%) 105 (45.9%) 53 (44.2%)

For comparison of South Asians vs English

*p = 0.042

** p = 0.035

†† p = 0.024 (by Mann-Whitney U test). For comparison between South Asian groups p <0.01 for all screening tests (by Kruskal- Wallis test)

https://doi.org/10.1371/journal.pone.0284090.t003

Table 4. Measurement equivalence of translated depression screening instruments.

Gujarati (N = 44) Punjabi (N = 67) Urdu (N = 71) Bengali (N = 46) Total South Asian (N = 228) English (N = 120)

PHQ-9 PC1 variance explained 50% 71% 59% 50% 63% 59%

Chronbach’s alpha 0.741 0.902 0.86 0.769 0.87 0.838

Scalar invariance vs English p < .001 p = .001 p = .080 p = .280 p < .070

CESD-R PC1 variance explained 45% 59% 52% 47% 64% 48%

Chronbach’s alpha 0.851 0.959 0.943 0.867 0.943 0.926

Scalar invariance vs English p < .001 p < .001 p = .230 p < .001 p < .055

BDI-II PC1 variance explained 47% 54% 52% 46% 65% 54%

Chronbach’s alpha 0.914 0.954 0.945 0.931 0.945 0.908

Scalar invariance vs English p < .001 p = .006 p < .001 p < .001 p < .001

https://doi.org/10.1371/journal.pone.0284090.t004
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appear to measure the same underlying depression construct, the scores on the scales may not

be comparable across the different translations since they may indicate different levels of

symptom severity. Inspection of individual items did not indicate specific items that accounted

for these findings, rather it would appear that an accumulation of minor differences across

items perturbs the total scale scores.

CIS-R diagnostic interview data

Of the 229 South Asian patients, a sub sample of 60 individuals also completed the CIS-R diag-

nostic interview; sufficient data were available for 50 (83%) individuals. The largest patient

sub-group was Gujarati speaking (n = 20) followed by Bengali (n = 18), Urdu (n = 8), and Pun-

jabi (n = 4). In total, 18 (36%) of the 50 patients met the CIS-R criteria for a current depressive

episode. Of these, ten (20%) were classified as experiencing a moderate depressive episode and

8 (16%) were classified as having a severe depressive episode.

We progressed with exploratory tests of diagnostic accuracy relative to the CIS-R ICD-10

diagnosis of depression (mild upward) for the PHQ-9, CESD-R and BDI-II and Whooley

items categorising patients as screening positive at previously defined cut-points for each of

the tools (Table 5). Specificity for all tools was relatively high (81.3% to 93.8%), however, sensi-

tivity was low (50% to 66.7%). The true positive rate ranged between 64.3% and 81.8% and the

false positive rate ranged between 76.9% and 81.3%. Because of the small sample size, little

inference can be drawn about the comparative accuracy between screening tools.

ROC curves were used to further explore the accuracy of the PHQ-9, CESD-R and BDI-II

across the full range of each tool, with respect to CIS-R diagnostic grouping (Fig 1). The area

under the ROC curves, which is equivalent to the probability that an individual selected at

Table 5. Exploratory analyses of diagnostic accuracy (N = 50).

PHQ9�10 CESD-R�16 BDI-II�16 Whooley

Screen positive 22% (11.5% to 36.0%) 28% (16.2% to 42.5%) 28% (16.2% to 42.5%) 36% (22.9% to 50.8%)

Sensitivity 50.0% (26.0% to 74.0%) 52.9% (27.8% to 77.0%) 61.1% (35.7% to 82.7%) 66.7% (41.0% to 86.7%)

Specificity 93.8% (79.2% to 99.2%) 84.4% (67.2% to 94.7%) 90.6% (75.0% to 98.0%) 81.3% (63.6% to 92.8%)

ROC area 71.9% (59.3% to 84.5%) 68.7% (54.9% to 82.5%) 75.9% (63.2% to 88.5%) 69.4% (56.4% to 82.4%)

Positive predictive value 81.8% (48.2% to 97.7%) 64.3% (35.1% to 87.2%) 78.6% (49.2% to 95.3%) 66.7% (41.0% to 86.7%)

Negative predictive value 76.9% (60.7% to 88.9%) 77.1% (59.9% to 89.6%) 80.6% (64.0% to 91.8%) 81.3% (63.6% to 92.8%)

Likelihood ratio (+) 8.0 (1.9 to 33.1) 3.4 (1.4 to 8.5) 6.5 (2.1 to 20.4) 3.6 (1.6 to 7.9)

Likelihood ratio (-) 0.5 (0.3 to 0.9) 0.6 (0.3 to 0.9) 0.4 (0.2 to 0.8) 0.4 (0.2 to 0.8)

Diagnostic Odds ratio 15.0 (3.0 to 356.3) 6.1 (1.6 to 22.6) 15.2 (3.5 to 64.9) 8.7 (2.4 to 31.8)

https://doi.org/10.1371/journal.pone.0284090.t005

Fig 1. Receiver Operating Characteristic (ROC) curves depicting the accuracy of the PHQ-9, CESD-R and BDI-II

across the full range of each tool with respect to CIS-R diagnostic grouping, in 50 South Asian HD patients.

https://doi.org/10.1371/journal.pone.0284090.g001
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random is correctly classified by CIS-R diagnosis, was similar for each tool ranging between

.79 and .84. There was no indication that diagnostic validity would be increased using alterna-

tive cut-offs to the suggested cut-offs for the scales assessed above.

Discussion

To our knowledge, this is the first study to exclusively prioritise the measurement of depres-

sion amongst patients of minority ethnic heritage receiving HD in England. This is a signifi-

cant step forward in improving access to psychological care. Screening tools are usually an

important part of identifying patients who would benefit from support but we know little

about their use in this patient population [16].

Language and/or cultural barriers can hinder recruitment into research, resulting in poten-

tial biases in relation to whom the outcomes represents and benefit. This research was

designed to overcome such challenges. We focused on South Asian patients given the dispro-

portionate burden of ESKF in these communities [1, 2].

Our findings indicate that patients engaged well with the adapted screening questionnaires.

Ninety-six per cent of those who consented went on to participate. Consent rates were notably

more favourable than in a comparative sample of white-Europeans (58%). This likely reflects

the benefit of using bilingual project workers throughout the research, especially given the

high proportion of South Asians who required support in completing the questionnaires due

to limited literacy in their language of origin. Favourable recruitment might also signal less

research ‘fatigue’ in under-represented patient groups, though we would need to explore this

assertion further by noting reasons for refusal. Data completeness was excellent across individ-

ual items (see supplementary files). Only the BDI-II question on ‘interest in sex’ was problem-

atic. This is unsurprising as sex is a taboo topic in South Asian communities [50].

Interventions that increase awareness of the positive aspects of sex may be advantageous to

address this. The overall pattern of responses was otherwise in line with that expected in a HD

patient population; providing some support for item comprehension.

The scales reliably measured the underlying construct of depression. Across all question-

naires, between 34 and 46% of South Asian patients were identified as experiencing significant

depressive symptoms (Table 2). In descriptive terms, this is higher than the proportion of

patients in the English-language group (25–44%). However, since the property of scalar equiv-

alence did not hold, scores on the translated versions are unlikely to be comparable with the

English language scales. It is probable that there are differences in how patients experience,

appraise and express depressive symptoms. This does not mean that the scales themselves are

problematic. It signals that between group comparisons are not suitable [51] and may only

render approximate results as the underlying latent response functions are not identical. Previ-

ous research has shown that South Asian patients receiving HD have higher self-reported

symptom burden [52]. South Asians and people with depression or medical disorders are each

more likely to have somatic symptoms, and all three of these characteristics may mask soma-

tised distress [41]. Biases in how patients endorse specific items may introduce spurious differ-

ences, which impact on the interpretation of meaning of overall symptom levels. We took

significant steps to ensure that the adaptation and translation process was optimal, so it is

unlikely that these issues explain the findings.

Analyses related to diagnostic accuracy were exploratory. Only 26% of South Asian patients

went on to complete follow-up interviews, with data completeness for 83%. This is consider-

ably lower than our target sample of 150 patients engaging at the stage. A minority of patients

provided reasons for opting out. Where available, this related to logistic issues or advice from

family members not to engage. Strategies to overcome such barriers are needed and may
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include more flexibility in interview completion such as via telephone as well as engaging care-

givers in understanding the value and usefulness of research. A recent study involving South

Asian caregivers of patients with Dementia also reported that factors such as confusion over

research and mistrust are significant obstacles to participation [53]. We progressed with

exploratory analyses nonetheless as there is no data on the diagnostic accuracy of adapted

screening questionnaires with the South Asian HD patient population. Given that screening

questionnaires play a crucial role in triggering further psychological care, it is important to

explore the extent to which they may concur with more robust case identification.

The proportion of HD patients diagnosed with depression identified using the CIS-R (36%)

was much higher than that found in other HD populations (19–22%) using structured diagnostic

interviews [35, 38]. This likely reflects the sampling method. The area under the ROC curve for

each instrument ranged between .79 and .84. A review for NICE [36] on diagnostic accuracy of

depression screening tools reported levels between .79 and .95. More importantly, sensitivity was

relatively low for all tools in our study implying that a significant proportion of patients with

depression may be missed. This is unlikely to reflect an issue with scales themselves since they cor-

related highly with each other and the symptom profiles were typical of HD populations.

Gholizadeh et al [54] looked at the screening potential of an Urdu version of the PHQ-9 in

patients with coronary artery disease against the depressive episode module of the Mini Inter-

national Neuropsychiatric Interview. Their study was based in Islamabad, Pakistan. The sensi-

tivity of the PHQ-9 at�6 was 76%. This is much higher than for any screening instrument in

the current study and notably with a lower screening threshold. A key difference in this study

was administration of the diagnostic interview via a trained clinician over lay researcher along-

side a larger sample of patients. To help clarify anomalies in our data, we suggest that a suitably

powered study is needed in which there are broader strategies to increase patient recruitment

to interview. We also advance administration of the CIS-R or other diagnostic scheme via a cli-

nician such as a psychiatrist or psychologist so that the nuances of symptom overlap between

depression and ESKF can also be teased out. An alternative would be to reduce emphasis on

diagnostic labelling per say and to work with patients to understand what matters most to

them to improve outcomes [55]. The latter is a more pragmatic approach given the cost impli-

cations of recruiting a sufficient sample and practicability of offering culturally tailored diag-

nosis in clinical settings.

In interpreting our findings, there are of course some caveats. The overall sample size

(N = 229) was small for evaluating factor models in each language sub-group. To our advan-

tage, these scales have a long history of evaluation which demonstrates a robust underlying

construct which has, in this data, been well modelled by a single factor, which limits the num-

ber of parameters required to estimate. In addition, the translated scales did fit the assumed

model well with α> .85 for the CESD-R and BDI-II and in excess of .74 for the PHQ-9. The

main limitation of the smaller sample size has been in determining the equivalence of symp-

tom severity (e.g. scaler invariance) between the translated scales, where a larger sample size

may have provided more information about the nature of these differences. The sample size

for the evaluation of diagnostic accuracy was also insufficient for an evaluation of this kind.

This has inevitably led to wide confidence intervals for the parameters reported in Table 5, and

for the ROC functions estimated to demonstrate the reliability of the tests to evaluate the pres-

ence of diagnosable cases. Our parameter estimates are, however, broadly in line with previ-

ously reported estimates. Completion of the CIS-R was also not based on random sampling,

and so the prevalence rate is likely to be biased and the true positive and negative rates unlikely

to generalise to the wider population. Finally, there were some important differences between

the South Asian and White heritage comparator groups, which may have impacted the propor-

tion of patients scoring above established cut-off i.e. presence of comorbidity. Notwithstanding
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these limitations, this is the first study in HD centres in England to provide access to language

of origin based screening. We have demonstrated robustness in cultural tailoring from mea-

sure adaptation through to recruitment and participation. Our data are amongst few studies,

as noted in NICE guidelines [34], to take such an approach to considering essential steps in the

pathway to psychological care for minority ethnic patients.

Conclusions

Culturally adapted and translated screening questionnaires are useful to initiate clinical

enquiry about the meaning of depressive symptoms. However, our data do not support their

use to classify symptom severity in South Asian patients based on established thresholds. Due

to limited recruitment to diagnostic interviews, our data on diagnostic accuracy are nuanced.

A larger study is required to address the optimal cut points to increase sensitivity across indi-

vidual scales. A patient-centred, less label bound approach is also advocated as an alternative

and perhaps more pragmatic approach to triggering psychological intervention. Finally, we

suggest that researchers aiming for meaningful cultural tailoring consider the use of bilingual

project workers given low language of origin literacy in this patient population, which our

study is the first to attempt to approximate.
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