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Abstract

Background: In individuals with Chronic Obstructive Pulmonary Disease (COPD), anxiety and depression contribute to
increased mortality and exacerbations, decreased physical functioning, and deteriorated health-related quality of life (HRQoL).
The Hospital Anxiety and Depression Scale (HADS) is a patient-reported tool developed to measure symptoms of anxiety and
depression in clinical settings. The HADS has been frequently used with individuals with COPD, however, its measurement
properties lack critical appraisal in this population.

Objective: To summarize and critically appraise the validity, reliability, and responsiveness of the HADS in individuals with
COPD.

Methods: Five electronic databases (MEDLINE, EMBASE, Scopus, PsychINFO, and Web of Science) will be systematically
searched. Articles will be included if they assessed the measurement properties of the HADS in COPD, published in a peer-
reviewed journal, and written in English, Arabic, Portuguese, or French. The Consensus-based Standards for the Selection of
Health Measurement Instruments (COSMIN) guidelines will be used to assess the methodological quality and level of evidence
in the selected studies.

Results: The results of the psychometric properties of HADS will be qualitatively summarized and compared against the criteria
for good measurement properties. The overall quality of evidence will be graded using the modified Grading of
Recommendations Assessment, Development and Evaluation (GRADE) approach.

Conclusions: This systematic review will be the first to evaluate the psychometric properties of the HADS in individuals with
COPD. Given the negative impact of anxiety and depression on physical functioning and HRQoL, this systematic review
provides an opportunity to utilize the HADS as a validated measurement tool for the assessment and treatment of anxiety and
depression in individuals with COPD. Clinical Trial: Protocol registration #: Under review with the International Prospective
Register of Systematic Reviews (PROSPERO).
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ABSTRACT

Background: In  individuals  with  Chronic  Obstructive  Pulmonary  Disease  (COPD),  anxiety  and

depression contribute to increased mortality and exacerbations, decreased physical functioning, and

deteriorated  health-related  quality  of  life  (HRQoL).  The Hospital  Anxiety  and Depression  Scale

(HADS) is  a patient-reported tool developed to measure symptoms of anxiety and depression in

clinical settings. The HADS has been frequently used with individuals with COPD, however,  its

measurement properties lack critical appraisal in this population.

Objectives: To summarize and critically appraise the validity, reliability, and responsiveness of the

HADS in individuals with COPD.

Methods: Five  electronic  databases  (MEDLINE,  EMBASE,  Scopus,  PsychINFO,  and  Web  of

Science) will be systematically searched. Articles will be included if they assessed the measurement

properties of the HADS in COPD, published in a peer-reviewed journal,  and written in English,

Arabic,  Portuguese,  or  French.  The  Consensus-based  Standards  for  the  Selection  of  Health

Measurement Instruments (COSMIN) guidelines will be used to assess the methodological quality

and level of evidence in the selected studies.

Results: The results of the psychometric properties of HADS will be qualitatively summarized and

compared against the criteria for good measurement properties. The overall quality of evidence will

be  graded  using  the  modified  Grading  of  Recommendations  Assessment,  Development  and

Evaluation (GRADE) approach.

Conclusions: This systematic review will be the first to evaluate the psychometric properties of the

HADS in individuals with COPD. Given the negative impact of anxiety and depression on physical

functioning and HRQoL, this systematic review provides an opportunity to utilize the HADS as a

validated measurement tool for the assessment and treatment of anxiety and depression in individuals

with COPD. 

Protocol registration #: CRD42022302064

Keywords: COPD; HADS; reliability; responsiveness; validity

https://preprints.jmir.org/preprint/37854 [unpublished, peer-reviewed preprint]



JMIR Preprints Alsubheen et al

INTRODUCTION

Chronic obstructive pulmonary disease (COPD) is a common, treatable but incurable lung

disease  that  is  characterized  by  persistent  airflow  limitation  due  to  the  significant  exposure  to

noxious particles or gases resulting in a chronic inflammatory airway response [1]. COPD is strongly

linked to a history of smoking and is associated with advanced age [2]. Globally, the World Health

Organization (WHO) estimates that COPD will be the third-leading cause of death in the world by

2030 [3].

Anxiety and depression are two of the most common and least treated comorbidities in individuals

with COPD  [4] with an estimated prevalence of 10 – 86%  [4,5]. In the general medical patients,

anxiety disorders involve excessive feelings of fear, tension and worry, changes in behaviour such as

avoidance or panic attacks, and physical manifestations such as tachycardia and hyperhidrosis  [6].

Depressive  disorders  include  emotions  of  sadness,  loss  of  energy,  anhedonia,  feelings  of

hopelessness and can cause cognitive and somatic symptoms such as decreased appetite, fatigue,

trouble sleeping and difficulty concentrating [7].

Women and older adults (>65 years) with COPD are at an increased risk of developing both anxiety

and depression [8,9]. Furthermore, individuals with COPD are 85% more likely to develop anxiety

disorders than their healthy age-sex matched controls [10] and patients with other chronic diseases

[11]. Anxiety is also reported to cause dyspnea at earlier stages of COPD [12,13] and both disorders

are  associated  with decreased physical  functioning and deteriorated health-related  quality  of  life

(HRQoL)  [14,15].  The  assessment  and  timely  interventions  for  these  symptoms  is  essential  as

anxiety and depression are associated with increased mortality, COPD exacerbations, hospitalizations

[16,17] and medical costs [18].  

The Hospital Anxiety and Depression Scale (HADS) is a self-assessment tool developed to measure

symptoms of anxiety and depression in clinical settings [19] and is used for individuals with COPD

https://preprints.jmir.org/preprint/37854 [unpublished, peer-reviewed preprint]
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[20,21]. The scale consists of 14 items with seven items assessing anxiety and seven items assessing

depression. Items are rated on a four-point Likert scale: zero (not present) to 3 (severe symptoms).

Scores range from 0 to 21 for each subscale and can be summed to give a total anxiety-depression

score with a maximum of 42 points. Higher scores indicate increasing severity of symptoms, with a

cut-off score of 8 indicating high symptoms of depression and anxiety [22].

Several systematic reviews examined the criterion validity of the HADS and reported a wide range

of specificity (54 – 95%) and sensitivity (44 – 100%) values of the HADS in patients with mental

disorders  [23], impaired physical health  [24], cancer  [25], cardiac disease  [26], multiple sclerosis

[27],  and  COPD  [28].  However,  the  methodological  quality  and  level  of  evidence  for  criterion

validity  [28] and other measurement properties had not been evaluated and critically appraised for

individuals with COPD. 

We aim to evaluate and critically appraise the validity, reliability, and responsiveness of the HADS in

individuals with COPD. Such evaluation will provide robust measurement information for clinicians

and researchers involved in respiratory care and guide the clinical assessment and management of

anxiety and depression in individuals with COPD.

METHODS

The systematic review will be conducted according to the Consensus-based Standards for the

Selection of Health Measurement Instruments (COSMIN) guidelines for systematic reviews  [29].

The manuscript will be reported following the Preferred Reporting Items for Systematic Reviews and

Meta-Analyses  (PRISMA)  guidelines  [30].  The  protocol  registration  number  on  PROSPERO is

CRD42022302064.

Eligibility criteria 

Studies will be included if they (1) assessed the psychometric properties (reliability, validity,

responsiveness) of the HADS in adults aged 18 years and older and diagnosed with COPD, (2) are

published in a peer-reviewed journal, and (3) are written in English language. 

https://preprints.jmir.org/preprint/37854 [unpublished, peer-reviewed preprint]
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Studies will be excluded if they (1) used the HADS as an outcome measure in an interventional study

and did not assess its psychometric properties, (2) included people younger than 18 years of age, (3)

assessed the psychometric properties of the HADS in patients with chronic disease other than COPD

(4) included people with COPD during/immediately after acute exacerbations within four weeks, and

(5) are systematic reviews, conference publications, abstracts, posters, editorials, and commentaries

of the HADS. 

Search Methods for Identification of Studies

Two authors (AD and SQ) will independently conduct a systematic electronic search in five

digital databases: MEDLINE, EMBASE, Scopus, PsychINFO and Web of Science from inception

until  March 2022 using  the  following  keywords:  reliability  OR validity  OR responsiveness  OR

psychometric properties OR measurement properties AND Hospital Anxiety and Depression Scale

OR HADS AND Chronic Obstructive Pulmonary Disease OR COPD. In addition, the reference list

of the selected studies will be manually searched to identify further relevant articles. Endnote will be

used to remove duplicates and non-duplicated articles will be uploaded to Covidence for screening.

An example of the search strategy in MEDLINE is reported in Supplement 1. 

Study Selection 

Two authors (AD and EK) will independently perform screening of the titles and abstracts of

the identified studies.  Articles that appear to meet inclusion criteria will be included at this stage.

These articles will be retrieved in full text and will be screened independently by two reviewers.

Disagreements between the two authors will be resolved by discussion with a senior research team

member. An example of the PRISMA flow diagram showing the proposed study selection process for

the HADS is presented in Figure 1. 

Data Extraction

Two authors (AN and EK) will independently carry out data extraction. The data extracted

https://preprints.jmir.org/preprint/37854 [unpublished, peer-reviewed preprint]
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from individual studies will include the last name of the first author, year of publication, country,

original language and available translations, study design, number of participants, age and sex of

participants, and COPD severity. The HADS score and its psychometric properties including content,

construct,  criterion  validity,  reliability  (internal  consistency  and  measurement  error),  and

responsiveness will also be extracted in accordance with COSMIN guidelines [29]. After completion,

all data will be cross reviewed by the senior author for accuracy and completeness. 

Methodological Quality

Two authors will independently evaluate the methodological quality of each selected study on

psychometric properties using COSMIN Risk of Bias checklist [29]. The results of the psychometric

properties will be qualitatively summarized for all psychometric properties and compared against the

criteria for good measurement properties to rate the overall summary result of the scale as sufficient

(+), insufficient (-), indeterminate (?), or inconsistent (±). A meta-analysis will be performed for the

intraclass  correlation  coefficients  (ICCs)  values  if  we  find  enough  studies  assessing  test-retest

reliability of the HADS in COPD. The overall quality of evidence will be graded as high, moderate,

low, or very low using the modified Grading of Recommendations Assessment, Development and

Evaluation (GRADE) approach [29]. 

Hypothesis Testing for Construct and Criterion Validity and Responsiveness 

To interpret the results of hypothesis testing and assess the quality of evidence for construct

and criterion validity and responsiveness, the review team will formulate a set of hypotheses about

the  expected  relationships  (direction  and  magnitude)  of  the  HADS  and  other  instruments  and

variables based on COSMIN recommendations [29]. These hypotheses will be based on the literature

and the clinical experiences of the review team. The review team expect strong correlations (r ≥

0.50)  between  the  HADS  and  anxiety  and  depression  scales  (similar  construct),  moderate

correlations (0.30 ≤ r < 0.50) with related constructs such as positive affect, weak or no correlations

(< 0.30) for unrelated constructs such as demographics. An example of the expected hypotheses is

https://preprints.jmir.org/preprint/37854 [unpublished, peer-reviewed preprint]
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summarized in Supplement 2.

RESULTS

Five  systematic  databases  will  be  searched  for  articles  investigating  the  psychometric

properties  of  the  HADS.  The results  of  the  psychometric  properties  of  the  HADS  will  be

qualitatively summarized and compared against the criteria for good measurement properties. The

methodological quality of each selected study will be evaluated using the COSMIN Risk of Bias

checklist [33]. The overall quality of evidence will be graded as high, moderate, low, or very low. 

DISCUSSION

Anxiety and depression can negatively impact physical functioning, HRQoL, and adherence

to pulmonary rehabilitation programs in individuals with COPD. This systematic review provides an

opportunity to utilize the HADS as a validated measurement tool for the assessment and treatment of

anxiety and depression in  individuals with COPD in the clinical setting.  This systematic review

presents  several  strengths  and limitations.  It  will  be  the  first  systematic  review to  evaluate  and

critically appraise the psychometric properties of the HADS in individuals with COPD. Additionally,

a comprehensive literature search across five databases will be conducted. The limitations of this

review include  the  possibility  of  excluding articles  written  in  languages  other  than  English and

examining other chronic respiratory disorders. 
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Supplement 1

 MEDLINE search strategy

Searches Strategy Utilized Results

1 exp Psychometrics/ Explode key term 83139

2 psychometric propert*.mp. Truncation 27782

3 exp “Reproducibility of Results”/ Explode key term, quotation marks for exact
phrase

440071

4 Psychometric*.mp. Truncation of key term 106603

5 measurement propert*.mp. Truncation of key term 3298

6 Reliab*.mp. Truncation of key term 545178

7 Valid*.mp. Truncation of key term 898903

8 Responsive*.mp. Truncation of key term 254717

9 “Hospital  anxiety  and  depression
scal*”.mp.

Truncation of key term, quotation marks for
exact phrase

10477

10 Hospital  anxiety  depression
scal*.mp.

Truncation of key term 524

11 HADS.mp. 6547

12 exp  Pulmonary  Disease,  Chronic
Obstructive

Explode key term 62069

13 exp Lung Diseases, Obstructive Explode key term 225479

14 Chronic  obstructive  pulmonary
disease.mp.

Explode key term 55374

15 Chronic  obstructive  lung
disease.mp.

4405

16 Chronic  obstructive  respiratory
disease.mp.

93

17 COPD.mp. 5305

18 1 OR 2 OR 3 OR 4 OR 5 OR 6 OR BOOLEAN OR 1829090
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7 OR 8

19 9 OR 10 OR 11  BOOLEAN OR 11823

20 12 OR 13 OR 14 OR 15 OR 16 OR
17

BOOLEAN OR 250455

21 18 AND 19 AND 20 BOOLEAN AND 76
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Figure 1: PRISMA flow diagram showing the proposed study selection process for the Hospital
Anxiety and Depression Scale (HADS)

Supplement 2

 Hypothesis Testing for criterion and construct validity and responsiveness 
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Measurement property Expected  differences  and
correlations  (magnitude  and
direction)

Criterion validity 
MINI (Gold standard) Strong  and  positive  (r  ≥  0.70  or

AUC ≥ 0.70)
Convergent validity and responsiveness 

Similar constructs: Anxiety and depression scales  
Related to anxiety and depression constructs: 
- Negative emotions such as empty, worried, anxious, tense, sad, panic
- Personality traits such as shy, self-enclosed, restless
- Having other mental health problems
- Measures of social isolation and loneliness
- Measures of psychology and psychiatry unless include anxiety and
depression assessment
- Health-related behaviors (alcohol and drug use, quality of sleep)
- Positive emotions such as happiness 
- Personality traits such attractive, open, agreeable, relaxed
- Measures of life satisfaction and quality of life

Strong and positive (r ≥ 0.50)

Moderate  (0.30  ≤  r  <  0.50),
positive

Moderate  (0.30  ≤  r  <  0.50),
negative 

Divergent validity, unrelated to anxiety and depression construct
- Physical health status 
- Demographics such as age, gender, education level 

Weak (r < 0.30) or no correlation 

Discriminative validity and responsiveness
- Demographics: sex, gender, age, race, education level
- COPD and other CRD
- Individuals with anxiety or depression versus without

Non-significant  differences
between groups
Significant  differences  between
groups

Responsiveness, before-after test Effect size ≥ 0.2 
MCID ≥ 1.5

AUC: area under the curve, COPD: chronic obstructive pulmonary disease, CRD: chronic respiratory disease, MCID: minimal clinical
important difference, MINI: Mini-International Neuropsychiatric Interview. 
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Supplementary Files

Untitled.
URL: http://asset.jmir.pub/assets/4401bdf9e69bbbd30b84afb0d495e007.doc
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Figures
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PRISMA flow diagram showing the proposed study selection process for the Hospital Anxiety and Depression Scale (HADS).
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Multimedia Appendixes
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