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Abstract

Objective: The Hospital Anxiety and Depression Scale (HADS) is widely used to screen for anxiety and depression. A large
literature is citable in support of its validity, but difficulties are increasingly being identified, such as inexplicably discrepant
optimal cutpoints and inconsistent factor-structures. This article examines whether these problems could be due to the
construction of the HADS that poses difficulties for translation and cross-cultural use.

Methodss: Authors’ awareness of difficulties translating the HADS were identified by examining 20% of studies using the
HADS, obtained by a systematic literature search in Pubmed and PsycINFO in May 2012. Reports of use of translations and
validation studies were recorded for papers from non-English speaking countries. Narrative and systematic reviews were
examined for how authors dealt with different translations.

Results: Of 417 papers from non-English speaking countries, only 45% indicated whether a translation was used. Studies
validating translations were cited in 54%. Seventeen reviews, incorporating data from diverse translated versions, were
examined. Only seven mentioned issues of language and culture, and none indicated insurmountable problems in
integrating results from different translations.

Conclusion: Initial decisions concerning item content and response options likely leave the HADS difficult to translate, but
we failed to find an acknowledgment of problems in articles involving its translation and cross-cultural use. Investigators’
lack of awareness of these issues can lead to anomalous results and difficulties in interpretation and integration of these
results. Reviews tend to overlook these issues and most reviews indiscriminately integrate results from studies performed in
different countries. Cross-culturally valid, but literally translated versions of the HADS may not be attainable, and specific
cutpoints may not be valid across cultures and language. Claims about rates of anxiety and depression based on integrating
cross-cultural data or using the same cutpoint across languages and culture should be subject to critical scrutiny.
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Introduction disorder [1]. Explicit reference to psychiatric symptoms was
avoided and colloquial British English was chosen for some items,
notably “I get a sort of frightened feeling like ‘butterflies’ in the
stomach”, and response options varied across items in terms of
both wording and keying. The Depression subscale (7 items) was
based mainly on symptoms of anhedonia, rather than depressed
mood, because the authors assumed that the former symptoms
would respond better to antidepressants. The Present State
Examination [4], together with research into clinical manifesta-
tions of anxiety neurosis [5], provided the basis for the 7-item
Anxiety subscale. Reviews of the psychometric properties of the

The Hospital Anxiety and Depression Scale [1] is one of the
most widely used questionnaires in clinical and health psychology
worldwide, outside of the United States where it has not won as
much favor. It has been translated into 78 languages [2] for use in
both western and non-western countries. The HADS is the most
frequently used measure of mood disturbance in cancer care,
where it has been applied in two-stage screening, assessment of
severity of mood disturbance, and for validation of other measures
[3]. It was originally designed for clinicians with the aim of
providing a short screening instrument assessing psychopathology  HADS have generally concluded that it has adequate sensitivity,

m non-psychllatrlc medical patients. Based on the assu{nptmn th‘f‘t case finding ability, concurrent validity and internal consistency
scores on existing mood scales were confounded with somatic 6,7]
,7].

complaints in medically ill patients, the developers of the HADS

: ! ) ) The HADS continues to enjoy international use and wide
excluded items seen as overlapping with symptoms of a somatic

endorsement as one of the best available measures of depression
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and anxiety both for screening purposes and assessment of
symptom severity, but several difficulties are now being identified
in the same literature. It is our purpose to explore the implications
of these difficulties for translation and cross-cultural use and to
evaluate whether investigators have handled the HADS with
appropriate sensitivity to issues. The goal is to evaluate whether
non-equivalence of the HADS across languages and cultures might
explain problems in the generalizability of cutpoints and
consistency of factor-structures that have been reported.

Issues Raised in the Recent Literature Concerning the
HADS

Vodermaier et al’s [8] review noted a troublingly broad,
inconsistent range of optimal cutoffs obtained across studies,
ranging from 8-22 for total score and 5-11 for depression and
anxiety subscales. Singer et al [9] also noted varying cutpoints
between studies for the depression subscale, and suggested re-
calculation of different cutpoints for distinct groups of patients.
Carey etal [10] reported a wide range of recommended
thresholds in their recent review of validation studies performed
in cancer patients. A Danish study [11] unexpectedly found lower
mean HADS scores in a sample of breast cancer patients relative
to women of the general population, a result that challenges either
the presumed greater levels of depression among cancer patients
than in the general population, or the validity of the HADS as a
means of establishing relative levels of depression.

Cosco et al’s recent review [12] of 50 studies concluded that
factor-structures of the HADS varied across studies and within
populations, with the particular factor solutions ranging from one
to four factors, with findings dependent upon the specific analytic
strategy employed. Inconsistencies were greatest with cancer
patients, the medical population in which the HADS is the most
widely used measure of anxiety and depression. Cosco et al
concluded that the original intention of the HADS having a two
factor-structure distinguishing between anxiety and depression had
not been achieved, and that the HADS should be interpreted as an
assessment of emotional distress that does not distinguish between
anxiety and depression. Cosco et al recommended that “the
absence of psychometric robustness suggests that researchers
should interpret subscale scores with caution or use the total
score.”

In a pair of commentaries Coyne and Van Sonderen [13,14]
accepted Cosco et al’s conclusions concerning the basic factor-
structure of the HADS, but disputed a recommendation for
continued use of the HADS as a screening instrument, noting the
inconsistencies in the cutpoints that were obtained within and
across populations. They proposed that some problems might stem
from decisions made in construction of the HADS, and
particularly its deliberately varying response keys. They noted
the consistently anomalous factor loading of item 7 (‘I can sit at
ease and feel relaxed’), pointing out that it is a positively valence
item, but with a reversed response key and different anchors than
the item that just proceeded it. Coyne and Van Sonderen [14]
expressed doubt that even an exceedingly alert patient would
notice and be responsive to these changes in what was being asked.
To answer consistent with the intention of the design of the
HADS, patients would have to be attentive to sudden changes
back and forth between positive and reverse worded items and in
the available response options:

...51x items alternate between  positive and reverse worded items
indicating negative affect, but the seventh ilem breaks with this
pattemn.  Furthermore, going  from ilem to item, the furst
available  response option  shifis  from  “most the tume,” to
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“definitely as much,” to “very definitely and quite badly” to “as
much as I always could,” to “a great deal of the time,” to “not
at all,” to “definitely.” The “not at all” is for the item “I feel
cheerful” and the “definitely” s for the iwem “I can sit at ease
and feel relaxed.” A number of items are ambiguous as to
whether they refer to actual level of negative affect or to a

comparison with ‘usual’.

We would add that when it comes to translating the HADS, it
might prove difficult to preserve the comparability of positive
versus reverse worded items, as well as the equivalence of the
varying response key options across languages. Paralleling the
problems of patients completing the HADS, translators might
simply overlook these transitions, fail to capture them adequately
in a second language, or they might improvise in an effort to
compensate for problems that were recognized.

Four Different Dutch Versions of the HADS

Our concerns about translation and cross-cultural use of the
HADS were prompted when we discovered four different Dutch
versions of the HADS [15-18]. The four Dutch versions have
different content for five (items 5, 7, 9, 11 and 13) of the 14 items,
different response options in nine items (items 1, 2, 3, 4, 5, 7, 10,
11 and 14), different ranges of scores (0—4 or 1-3) and different
timeframes (one week versus four weeks). Yet, we could find no
indication in the published studies depending on a Dutch
translation of the HADS that these multiple versions existed or
which version was used, either among primary research studies
using one of the versions, or in secondary discussions or
integrations of results of the primary studies. The finding of four
different Dutch versions was worrisome because the distinctions
between these versions could conceivably prove substantial and
there is little reason to presume that results could be generalized
from one version to another. For generalizability across these four
translations to hold, it would have to be assumed that results were
not substantially influenced by differences in content, response
options, or time frames. It would be extraordinary if this were the
case. Thus, recommendations for cutpoints for Dutch translations
are highly unlikely to generalize across versions, and integration of
data from Dutch versions with the original English version or
translations into other languages is likely problematic, particularly
if the goal is identification of a cross-culturally valid cutpoint. We
sought to determine how the translation of the HADS is being
handled in other languages, whether potential problems were
noted, and how they were being addressed.

Challenges in Translating the HADS

A review of translation methods by MAPI Research Trust [19]
concluded that recommendations for cross-cultural translations of
questionnaires need further development and that a multistep
approach was needed to obtain high quality translations. A
checklist was provided in the review to assess the methods used in
a translation process and to list actions taken. Producing a
dependable, high quality translation is costly and labor intensive
[19,20]. Several other papers already have paid attention to the
complexity of producing a high quality translation, ways to reach
equivalence across different languages and cultures, and problems
that might arise in the translation process [21-24]. Adequate
cultural adaptations of instruments are not easily achieved and with
questionnaires usually not designed with anticipation of the issues
posed for translation, it is difficult to ensure that items in a
translated instrument are conceptually equivalent to the original
version [25]. If not addressed carefully, the influence of language
or culture might manifest in each of several ways. One possibility is
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a shift in mean scores. Another possibility is diminished validity,
because the translated item measures something else than intended
in the original version [26], as represented in different validity
correlates. Subtle differences between questionnaires caused by
translation of items or response options could lead to incompa-
rable cutpoints.

MAPI Research Trust in France is responsible for the
distribution of HADS translations. They state “the author has
selected MAPI Institute as exclusive linguistic validation company
to ensure the production of harmonized and consistent language
versions” [2]. Yet, MAPI did not carry out all translations and
validations. The original developers of the HADS intended to
make the items easy to translate into other languages [27]. But the
question is whether they succeeded, and whether the apparent
benefits of the reliance on colloquial British English for
construction of items remain when the instrument is translated
into other languages. An ecarlier guideline by Brislin et al [28]
cautioned against use of colloquialisms in a questionnaire because
of the risk of subsequent difficulties in achieving an equivalent
translation. So, reliance of the developers of the HADS on
colloquial British language complicates the translation process, in
addition to the existing complexity of achieving an adequate
translation in itself.

In preliminary work, we had sent an email inquiring about
translation procedures to a sample of investigators. As anticipated,
several of the colloquial items turned out to be difficult to translate
into some languages. For instance, considerable effort was put into
translating the item “I get a sort of frightened feeling like
‘butterflies’ in the stomach” into Omani Arabic dialect. The
investigators recognized that they had to capture the intended
feeling, and chose to do this in the audiotaped delivery of the item.
In addition, the author of an Arabic version explained to us: “A lot
of difficulties because this question of the butterflies appeared not
only strange but rather funny to many Arabic-speaking individ-
uals”. Translation of the response options turned out difficult in
some languages as well. This is what the author of a Punjabi
version replied: “The response options were difficult to translate,
to get appropriate gradations between ‘all of the time’ and ‘most of
the time’. The same word was commonly used in Punjabi for both
of these responses”. Although not systematic, this preliminary
work encouraged us to look further into the awareness of these
issues on the part of investigators who were using translated
versions and in reviews that integrated results from translated
versions with results from the original English version. In sum, we
had obtained preliminary indications that the HADS is not as easy
to translate as intended by the developers and that unacknowl-
edged problems might exist in translated versions.

Cultural Awareness of Investigators in their Usage of the
HADS

We next looked for remarks in HADS literature concerning
problems that might have been caused by using translated
versions. Surprisingly few concerns were expressed in literature
about the use of translated versions of the HADS. Herrmann [6]
noted that scores on translated versions of the HADS might be
influenced by cultural factors. As one of the possible explanations
for the diverging thresholds, Carey et al [10] referred to the
translated versions of the HADS used cross-culturally in the studies
they reviewed. They noted that only one of the ten studies
validating the HADS for use with cancer patients had used the
original English-language version and that different translations
might yield different factor-structures and optimal cutpoints. A
study by Martin et al [29] in patients with coronary heart disease
in three different countries suggested a three-factor structure. But
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the factor-structure turned out to be different among the three
countries. Wang et al [30] identified issues in factor-structure in
the Chinese version of the HADS as possibly caused by difficulties
in the translation of the HADS into Chinese. Similarly, a study by
Chan et al [31] indicated a two-factor structure, but also the
loading of item 7 (‘I can sit at ease and feel relaxed’) on depression.
Citations indicate the same Chinese translation was used in both
studies. El-Rufaie and Absood [32] concluded that differences in
cutpoints of the Arabic HADS relative to the English version
might have been caused by linguistic or cultural factors. Research
conducted in Oman [33] compared HADS scores with the results
of the Composite International Diagnostic Interview, in patients
with Traumatic Brain Injury and found a sensitivity of 53.8% and
specificity of 75.9%, but with an optimal cutpoint of only four. It
was concluded that the poor performance of the HADS might
have arisen in the process of translating the questionnaire into the
Omani dialect. Chaturvedi [34] pointed out how the results of
studies with translated HADS versions in Asian participants could
have been affected by cultural differences, commenting on a paper
by Nayani [35]. In their recent review, Cosco and colleagues [12]
acknowledge the possibility of translation issues causing heteroge-
neity in factor-structures. But the tables and source papers in their
article suggest different HADS language versions were nonetheless
integrated.

Opverall, few concerns were expressed about the use of
translated HADS versions and subsequent consequences, which
made us suspicious of the awareness of investigators of these
problems. We were concerned whether investigators who used a
translation of the HADS identified the source of a translated
version they used and measures taken to ensure proper validation.
Van Widenfelt et al [21] observed that quite often articles fail to
report the origin of translated questionnaires. In addition, we
examined if authors of reviews integrate data from diverse cultures
and translations and acknowledge difficulties in doing so. While
HADS is our specific focus, other instruments, particularly those
constructed in colloquial language, might pose the same issues
when translated and used cross culturally.

Methods and Results

Reports of HADS Translations and Validity Studies in
Papers Originating from Non-English Speaking Countries
We were encouraged to examine how explicit and accurate
investigators reported in their article about the translated version
of the HADS, its provenience or, if it was translated by the
mvestigators themselves, how validity was assured. A comprehen-
sive search was performed in the Pubmed and PsycINFO
databases in May 2012. Keywords were (“HADS”) OR (“HAD
scale”) OR (“hospital anxiety” AND “depression” AND (“scale”
OR “scales” OR “score” OR “scores” OR “subscale” OR
“subscales” OR “sub-scale” OR “sub-scales™). After removal of
duplicates, and citations for book chapters and comments and
letters to the editor, 4555 references were left. To reduce the scope
of the task, every fifth (20%) of the remaining abstracts were
examined by one of the authors (GAM), and a research assistant.
They examined 913 abstracts and removed references of papers
that were written in another language than English (79) or in
which the HADS had not actually been used, but only cited (4).
For the remaining 830 abstracts, the country in which the research
was conducted was recorded. For 15 papers the country could not
be determined, because it was not mentioned in the abstract and
the full text was not available either on the web or through
mterlibrary loan. A total of 345 articles originated from an English
speaking country, of these 69% (237 papers) originated from the
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UK. Other identified English speaking countries were the USA,
Australia, Canada and New Zealand.

A total of 470 papers originated from non-English speaking
countries (58%). Available full texts of the papers were examined
(417). Country, indications of the use of translated HADS versions
and documentation on the source of a translated version and its
validity were recorded. Table 1 shows the results of our
examination. The first column indicates the country in which
the study was executed. Per country the total number of papers
examined are reported (second column), as are the reports of
authors on the language version used (third column). The number
of citations of studies validating a particular language version and
the number of citations of the 1983 study by Zigmond and Snaith
[1] are indicated in the last two columns. As a specific illustration
using results presented in Table 1, 34 papers originating from
Norway were examined in total. Yet, only 9 out of the 34 papers
indicated a Norwegian version of the HADS was used. The other
25 papers reported nothing about the version used. In the
Norwegian case 30 out of 34 papers cited Zigmond and Snaith,
but only 14 out of 34 papers cited a validation study of a
Norwegian version of the HADS.

On the whole, explicit reports of the use of a translated version
of the HADS were outnumbered by articles making no statements
at all about the version used; in only 45% did investigators state
that they used a translated version of the HADS in their study and
indicated the language. Of all papers from non-English speaking
countries 46% did not cite a validation study in the language of
their country and yet 13% did not even cite Zigmond and Snaith
[1]. In conclusion, although the HADS was frequently used in
non-English speaking countries, less than half of the papers
originating from non-English speaking countries reported which
particular HADS version was used and slightly more than half of
the papers did report validation in the language to which the
HADS was translated.

Integration of Data from Different Language Versions of
the HADS in Reviews

Seventeen reviews, including two meta-analyses [3,6-8,12,36—
47], that integrated studies with at least two different language
versions of the HADS, were next extracted from our database.
These papers were examined by GAM and AYK for the strategies
that the authors reported to deal with different language versions,
the way different versions were compared and reports of possible
problems and corrective actions concerning language or culture.
Table 2 summarizes the results of our examination. The Table
shows which language versions were compared to each other, and
in what way (column 4 and 5). In the last column of the Table all
comments by the authors of the reviews, if any, about language or
culture are listed.

Seven papers did not mention that they included studies with
several different translated versions [3,12,36-40], although we
could determine that they did so by examining citations and
source articles. Few concerns or problems were reported about
reliance on translations. Bjelland et al [7] raised concerns on the
reliability of the HADS across translations. But they argued
against this being a problem, citing Cronbach’s coefficient alphas
of =.60 in all studies. However, such reliability does not establish
comparability. Bjelland et al also calculated a mean cutpoint >8
on the anxiety and depression subscales for cancer patients. Yet,
examining the original source papers we discovered that the mean
cutpoint was calculated from one study with an Italian version, two
studies with a French version, one study with a Japanese version
and five studies with the original British version (including one
study executed in South Africa). In the original source paper of the
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Italian study no specific information is provided on the origin or
quality of the used translation [48]. One of the French studies
reported that the HADS was translated into French by Zigmond
and Snaith [1] and validated by Lepine [49] and Razavi [50], but
it is difficult to evaluate the quality of the translations from the
information that was provided. The Japanese study mentioned a
back translated Japanese version by Kitamura [51]. Thus,
examining the original source papers did not yield a clear picture
of the quality of the different translated versions, and so the
calculated mean cutpoint across countries could be of dubious
value. Herrmann [6] warned that scores could vary across
cultures, and validity studies have not been performed for all
translated versions. So, the review by Herrmann [6] stands out as
an exception in which it is stated that culture or language has to be
taken into account. Vodermaier et al [8] concluded there is
considerable evidence for HADS validity in different languages,
relative to other measures used for research in cancer care,
although cutpoints differed between studies. A recent meta-
analysis by Brennan et al [41] inspected the possible contribution
of translation to heterogeneity, with a fixed cutpoint. Based on a
diagnostic odds ratio of.72 they decided against it. On the other
hand, the paper by Carey et al [42] explicitly mentioned how
culture might influence HADS thresholds. And Meades and Ayers
[45] referred to cultural or psychometric factors contributing to
problems with the internal consistency, factor-structures and
cutpoints.

In sum, attention paid to translation and cross-cultural issues is
limited in the reviews that we examined. The authors of most
review papers indiscriminately compared results obtained with
different language versions of the HADS without acknowledg-
ment.

Discussion

Our discovery of four different Dutch versions of the HADS
triggered concerns over whether cross-cultural and translation
issues cause problems in the wide usage and interpretation of this
instrument worldwide. Our concerns were consistent with
problems increasingly raised in HADS literature concerning
varying cutpoints and factor-structures. The aim of this paper
was to investigate the possibility that cross-cultural and translation
issues are underlying to the reported problems in HADS literature.

Examination of a sample of abstracts from papers on studies
using the HADS showed this questionnaire was used more often in
non-English speaking countries than in English speaking countries.
Thus, integrative reviews and meta-analyses of cutpoints and
correlates of the HADS that do not distinguish between studies
conducted in different languages are relying more on translated
versions than the original English version. Yet, most papers
originating from non-English speaking countries did not report the
version of the HADS used, and only slightly more than half of all
papers report whether it was validated in the language of the
participants. In the reviews and meta-analyses we examined, cross-
cultural issues were addressed in only seven of the seventeen
papers [6-8,41,42,44,45]. Others uncritically combined studies
conducted in different cultures and languages [3,12,36-
40,43,46,47]. Thus, cultural awareness of investigators concerning
the HADS turned out unsatisfactory in our sample.

We believe that the inattention to problems in translating the
HADS can explain at least some of the problems in varying
cutpoints across studies as well as inconsistencies in factor-
structure. These problems can be compounded when data from
translated versions are integrated across studies in narrative and
systematic reviews. However, documentation exists of varying
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cutpoints and factor-structures in when studies are limited to
English-speaking populations with the unaltered original instru-
ment, and so use of the translated HADS alone cannot explain
more pervasive problems.

This paper indicates considerable room for improvement in
terms of transparency and accuracy on the part of investigators
regarding the origin of version of the HADS used. This is likely a
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Table 1. Reports of translated HADS versions used, citations of the Zigmond and Snaith 1983 study and citations of validation
studies with non-English HADS versions, by investigators in non-English speaking countries.
Citations of
Reporting of use of Languages of HADS Number of citations validation studies
Source country Number of papers translated versions translations as reported of Zigmond and with non-English
of papers examined per country of the HADS by investigators Snaith (1983) versions
Austria 4 1 German 4 1
Belgium 0 ** 0
Brazil 12 4 Portuguese 12 6
Canada (French speaking 2 2 French - Canadian 2 2
part)
China 19 18 Chinese, Chinese - Cantonese, 16 17
Mandarin
Denmark 9 Danish 8 2
France 29 4 French 21 1
Germany 38 22 German 30 29
Greece 11 3 Greek 1 5
Holland 55 25 Dutch 45 33
Iceland 5 4 Icelandic 5 4
India 5 2 Malayalam, Urdu 5 3
Iran 6 6 Iranian, Persian 5 6
Israel 4 1 Hebrew 3 1
Italy 24 10 Italian 23 9
Japan 25 20 Japan 23 19
Jordan 2 0 ** 2 1
Kosovo 1 0 ** 1 0
Lithuania 4 0 ** 4 2
Malaysia 3 2 Malay, Bahasa Malay, Mandarin- 2 1
Chinese and Tamil
Morocco 1 1 Arabic 1 1
Nigeria 1 0 ** 1 1
Norway 34 9 Norwegian 30 14
Palestine 1 0 ** 1 0
Poland 3 0 ** 2 0
Portugal 6 5 Portuguese 6 6
Russia 1 0 ** 0 0
Singapore 2 0 ** 2 1
South Korea 8 6 Korean 7 6
Spain 18 1 Spanish 16 1
Sweden 43 11 Swedish 42 9
Switzerland 1 6 German 9 7
Taiwan 7 2 Chinese-Cantonese 4 3
Thailand 2 1 Thai 1 1
Turkey 17 11 Turkish 13 14
Total 417 189 361 226
**The article(s) did not report the language version of the HADS used.
doi:10.1371/journal.pone.0070975.t001

more general issue in the reporting of studies using translated
questionnaires [21]. We strongly recommend that journals
publicize requirements for explicit reporting of the information
concerning translation and revalidation in any cross-cultural use of
the HADS or other translated questionnaires. According to the
Scientific Advisory Committee of the Medical Outcomes Trust
[52] for others to be able to review the quality of the translation
and cultural adaptation of a questionnaire, the following
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information should be made available by the developers: how
linguistic and conceptual equivalence were reached, whether any
differences exist between the original and the new version, and
how inconsistencies where dealt with. Acquadro et al [19] further
provide a checklist to assess the information reported in articles
concerning the process of translation and revalidation by. To be
able to use this checklist, detailed information on the method of
translation used, the translators involved and the qualification, any
communications with the developer(s) of the original version, pilot
testing and “International Harmonization” is needed. Analogous-
ly, we suggest that investigators dependent on an already
translated tool to report in their papers at the minimum: the
language or dialect into which the HADS was translated, how the
translated version was obtained, whether the quality of the
translation process and the result of this process were reviewed and
if a validation study was conducted with the translated version.
Lacking information on the quality of a translation and validation
of a questionnaire, readers cannot be certain that problems in the
language or the cross-cultural usage of the HADS did not bias or
even invalidate the results of the study. Yet, published studies
reviewing or using the HADS have consistently assumed that
different versions are comparable enough so that any differences
can be ignored.

We caution that our review was not exhaustive, but was based
on a sampling of 20% of papers with results dependent on the
HADS. However, our efforts meet the Black Swan criterion: we
think that we have found sufficient documentation of problems in
the translation and interpretation of the HADS to reject the null
White Swan hypothesis of no problems in the translation or cross-
cultural interpretation of the HADS. Yet, we need to start to
ensure that our measures — as the HADS - across languages/
cultures are measuring exactly the same so that we can trust
comparisons of data collected in different languages.

The problems that we have identified with the cross-cultural use
of the HADS may not be specific to this instrument, but endemic
to translated versions of other instruments, and particularly in
those deliberately constructed in colloquial language, these
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problems may even be more pervasive. The Edinburgh Postpar-
tum Depression Scale [53] embraces British colloquial language
with the item “Things are getting on top of me’, which must strike
many Americans as odd and confusing. Similarly, the item on the
Beck Depression Inventory [54], ‘I feel sad and blue’ will perplex
respondents confronting the item in languages like Italian where
“blue” does not have the affective connotation as in English.
Translators would seem to do best to avoid attempting literal
translations of colloquialisms, but then run the risk of not being
able to establish exact equivalency at the item level, and possibly
the scale level. Based on the limited number of reports we obtained
for investigators using the HADS cross-culturally, we suspect that
considerable improvisation occurs and therefore inconsistency in
results in the translation of other scales.

In conclusion, we think the issues currently being raised in
HADS literature concerning inexplicably varying factor-structures
and cutpoints might very well be created in part or amplified by
translation and cross-cultural problems. Results obtained with
translated versions of the HADS should be treated with caution.
Because most investigators in this study were not explicit on the
way the translated version was acquired and how validation was
ensured, there is no guarantee that authors handled the HADS in
a proper culturally sensitive way. Our results strongly suggest that
readers of published cross-cultural studies should have some
skepticism about the wvalidity of findings and that future
publications should better document exactly what was done to
ensure the cross-cultural validity of translated versions and
generalizations from results obtained in other cultures and
languages. If other questionnaires are being handled in the same
way by investigators, this warning applies to these measures too.

Author Contributions

Conceived and designed the experiments: GAM RS AYK JCC. Performed
the experiments: GAM AYK. Analyzed the data: GAM RS AYK JCC.
Wrote the paper: GAM RS AYK JCC.

compared with the general population: A valid comparison? Journal of Clinical
Epidemiology 52: 523-530.

. Cosco TD, Doyle F, Ward M, McGee H (2012) Latent structure of the hospital
anxiety and depression scale: A 10-year systematic review. Journal of
Psychosomatic Research 72: 180-184.

. Coyne JC, van Sonderen E (2012) No further research needed: Abandoning the
hospital and anxiety depression scale (HADS). Journal of Psychosomatic
Research 72: 173-174.

. Coyne JC, Sonderen Van E (2012) The hospital anxiety and depression scale
(HADS) is dead, but like elvis, there will be citings. Journal of Psychosomatic
Research 73: 77-78.

. Psychisch & Werk Hospital anxiety depression scales (HADS). Available: http://
www.psychischenwerk.nl/pw/subarticle.php?id = 61&aid = 983 Accessed 2010
Dec 6.

. POP Expertisecentrum Amsterdam H.A.D.S. test. Available: http://www.
poppoli.nl/smartsite.dws?ch = WEB&id = 10957. Accessed 2010 Dec 6.

. Spinhoven PH, Ormel J, Slockers PPA, Kempen G, Speckens AEM, et al. (1997)
A validation study of the hospital anxiety and depression scale (HADS) in
different groups of dutch subjects. Psychological Medicine 27: 363-370.

. Van Hemert B, Ormel J (1993) Nederlandse versie van de hospital anxiety and
depression scale (HADS); vragenlijst en regels voor scoring - dutch version of the
hospital anxiety and depression scale (HADS); questionnaire and scoring
instructions. Leiden/Groningen: Vakgroep psychiatrie/Vakgroep gezondheids-
wetenschappen.

. Acquadro C, Conway K, Hareendran A, Aaronson N (2008) Literature review

of methods to translate health related quality of life questionnaires for use in

multinational clinical trials. Value in Health 11: 509-521.

Norman GR, Streiner D (2003) Health measurement scales: A practical guide to

their development and use. Oxford: Oxford University Press.

Van Widenfelt BM, Treffers PD, de BE, Siebelink BM, Koudijs E (2005)

Translation and cross-cultural adaptation of assessment instruments used in

20.

21.

August 2013 | Volume 8 | Issue 8 | e70975



22.

23.

24.

27.

28.

29.

30.

31.

32.

33.

34.

36.

37.

38.

39.

40.

41.

psychological research with children and families. Clinical Child and Family
Psychology Review 8: 135-147.

Pefia ED (2007) Lost in translation: Methodological considerations in cross-
cultural rescarch. Child Development 78: 1255-1264.

Weeks A, Swerissen H, Belfrage J (2007) Issues, challenges, and solutions in
translating study instruments. Evaluation Review 31: 153-165.

Van de Vijver FJR, Poortinga YH (1997) Towards an integrated analysis of bias
in cross-cultural assessment. European Journal of Psychological Assessment 13:
29-37.

. Breugelmans R (2009) Dangers in using translated medical questionnaires: The

importance of conceptual equivalence across languages and cultures in patient-
reported outcome measures. Chest 136: 1175-1177.

5. Van Sonderen FLP, Sanderman R (2007) Het maken en beoordelen van

vragenlijsten - creating and judging questionnaires. In: Plochg T, Juttmann RE,
Klazinga NS, Mackenbach JP, editors. Handboek gezondheidszorgonderzoek -
Handbook healthcare research. Houten: Bohn Stafleu van Loghum. 174 p.
Snaith RP (2003) The hospital anxiety and depression scale. Health and Quality
of Life Outcomes 1: 1-4.

Brislin RW, Lonner WJ, Thorndike RM (1973) Cross-cultural research methods.
New York: J. Wiley.

Martin CR, Thompson DR, Barth J (2008) Factor structure of the hospital
anxiety and depression scale in coronary heart disease patients in three
countries. Journal of Evaluation in Clinical Practice 14: 281-287.

Wang W, Lopez V, Martin CR (2006) Structural ambiguity of the chinese
version of the hospital anxiety and depression scale in patients with coronary
heart disease. Health and Quality of Life Outcomes 4: 6.

Chan YF, Leung DYP, Fong DYT, Leung CM, Lee AM (2010) Psychometric
evaluation of the hospital anxiety and depression scale in a large community
sample of adolescents in hong kong. Quality of Life Research 19: 865-873.
El-Rufaie OEF, Absood GH (1995) Retesting the validity of the arabic version of
the hospital anxiety and depression (HAD) scale in primary health care. Social
Psychiatry and Psychiatric Epidemiology 30: 26-31.

Al-Adawi S, Dorvlo AS, Al-Naamani A, Glenn MB, Karamouz N, et al. (2007)
The ineffectiveness of the hospital anxiety and depression scale for diagnosis in
an omani traumatic brain injured population. Brain Injury 21: 385-393.
Chaturvedi SK (1990) Asian patients and the HAD scale. The British Journal of
Psychiatry 156: 133a.

. Nayani S (1989) The evaluation of psychiatric illness in asian patients by the

hospital anxiety depression scale. Br J Psychiatry : 545-547.

Brodersen J, Thorsen H, Cockburn J (2004) The adequacy of measurement of
short and long-term consequences of false-positive screening mammography.
Journal of Medical Screening 11: 39-44.

Hotopf M, Chidgey J, Addington-Hall J, Ly KL (2002) Depression in advanced
disease: A systematic review part 1. prevalence and case finding. Palliative
Medicine 16: 81.

Thombs BD, Bass EB, Ford DE, Stewart KJ, Tsilidis KK, et al. (2006)
Prevalence of depression in survivors of acute myocardial infarction. Journal of
General Internal Medicine 21: 30-38.

Wasteson E, Brenne E, Higginson 1J, Hotopf M, Lloyd-Williams M, et al. (2009)
Depression assessment and  classification in palliative cancer patients: A
systematic literature review. Palliative Medicine 23: 739.

Thombs BD, Magyar-Russell G, Bass EB, Stewart KJ, Tsilidis KK, et al. (2007)
Performance characteristics of depression screening instruments in survivors of
acute myocardial infarction: Review of the evidence. Psychosomatics 48: 185.
Brennan C, Worrall-Davies A, McMillan D, Gilbody S, House A (2010) The
hospital anxiety and depression scale: A diagnostic meta-analysis of case-finding
ability. Journal of Psychosomatic Research 69: 371-378.

PLOS ONE | www.plosone.org

1

42.

44.

46.

47.

48.

50.

51.

52.

53.

54.

57.

58.

60.

61.

Cross-Cultural HADS

Carey M, Noble N, Sanson-Fisher R, Mackenzie L (2012) Identifying
psychological morbidity among people with cancer using the hospital anxiety
and depression scale: Time to revisit first principles? Psycho-Oncology 21: 229~
238.

. Lim CC, Devi MK, Ang E (2011) Anxiety in women with breast cancer

undergoing treatment: A systematic review. Int J Evid Based Healthc 9: 215~
235.

McPherson A, Martin CR (2011) Is the hospital anxiety and depression scale
(HADS) an appropriate screening tool for use in an alcohol-dependent
population? Journal of Clinical Nursing 20: 1507-1517.

. Meades R, Ayers S (2011) Anxiety measures validated in perinatal populations:

A systematic review. Journal of Affective Disorders 133: 1-15.

Rooney AG, Carson A, Grant R (2011) Depression in cerebral glioma patients:
A systematic review of observational studies. Journal of the National Cancer
Institute 103: 61-76.

Ziegler L, Hill K, Neilly L, Bennett MI, Higginson IJ, et al. (2011) Identifying
psychological distress at key stages of the cancer illness trajectory: A systematic
review of validated self-report measures. Journal of Pain and Symptom
Management 41: 619-636.

Costantini M, Musso M, Viterbori P, Bonci F, Del Mastro L, et al. (1999)
Detecting psychological distress in cancer patients: Validity of the italian version
of the hospital anxiety and depression scale. Support Care Cancer 7: 121-7.

. Lepine J.P., Godchau M., Brun P, Lemperiere T (1985) Evaluation de I'anxiété

et de la dépression chez des patients hospitalisés dans un service de médecine
interne- evaluation of anxiety and depression among patients hospitalized on an
internal medicine service. Ann Med Psychol 143: 175-89.

Razavi D, Delvaux N, Farvacques C, Robaye E (1989) Validation de la version
frangaise du HADS dans une population de patients cancéreux hospitalisés -
validation of the french version of the hospital anxiety and depression scale
(HADS) in a population of hospitalized cancer patients. Revue De Psychologie
Appliquée 39: 295-307.

Kitamura T (1993) Hospital anxiety and depression scale. Seisinka Sindangaku
4: 371.

Scientific Advisory Committee of the Medical Outcomes Trust (2002) Assessing
health status and quality-of-life instruments: Attributes and review criteria.
Quality of Life Research 11: 193-205.

Cox JL, Holden JM, Sagovsky R (1987) Detection of postnatal depression;
development of the 10-item edinburgh postnatal depression scale. The British

Journal of Psychiatry 150: 782.

Beck AT, Ward CH, Mendelson M, Mock J, Erbaugh J (1961) An inventory for
measuring depression. Archives of General Psychiatry 4: 561-571.

5. Nunnally J, Bernstein IH (1994) Psychometric theory. New York: McGraw Hill.
56.

Mykletun A, Stordal E, Dahl AA (2001) Hospital anxiety and depression (HAD)
scale: Factor structure, item analyses and internal consistency in a large
population. The British Journal of Psychiatry : The Journal of Mental Science
179: 540-544.

Kirmayer IJ, Young A, Hayton BC (1995) The cultural context of anxiety
disorders. The Psychiatric Clinics of North America 18: 503-521.

Kirmayer L] (1989) Cultural variations in the response to psychiatric disorders
and emotional distress. Social Science & Medicine 29: 327-339.

. Lauber C, Rossler W (2007) Stigma towards people with mental illness in

developing countries in asia. International Review of Psychiatry 19: 157-178.
Clarke DM, McKenzie DP (1994) A caution on the use of cut-points applied to
screening instruments or diagnostic criteria. Journal of Psychiatric Research 28:
185-188.

Pais-Ribeiro J, Silva I, Ferreira T, Martins A, Meneses R, et al. (2007)
Validation study of a Portuguese version of the Hospital Anxiety and Depression
Scale. Psychology, Health & Medicine 12: 225-237.

August 2013 | Volume 8 | Issue 8 | e70975



