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The population of people living with HIV (PLWH) is growing in number and usually results
in mental health problems that impact their quality of life. Therefore, valid instruments and
screening methods for psychological disorders are of great significance. The Hospital
Anxiety and Depression Scale (HADS) reveals good psychometric properties, but
shows ambiguous results in factor structure. This study aims to evaluate psychometric
properties in terms of the internal reliability and structure validity of the Chinese version of
the HADS (C-HADS) in a large sample of PLWH in China. The C-HADS was administered
to 4,102 HIV-infected adults at an HIV clinic in China. Exploratory factor analysis (EFA)
and confirmatory factor analysis (CFA) were performed to examine the factor structure.
Measurement invariance was assessed across gender and course of infection. Internal
reliability was also assessed. A bifactor model with anomalous loadings of items 7, 8, and
10 fits the data best and holds measurement invariance across gender and course of
infection. Internal reliability was good with all Cronbach’s alphas > 0.70 and Spearman’s
p between 0.30 and 0.70. The C-HADS has good psychometric properties in terms of
internal reliability and structure validity of a bifactor model. The C-HADS is recommended
to be used as a total scale that measures general psychological distress, instead of
anxiety and depression separately, when applied to PLWH. Further studies are needed
to evaluate criterion validity, the cutoff score, and the effect of wording and scoring of
the HADS.

Key words: Hospital Anxiety and Depression Scale, internal reliability, factor analysis, acquired immune deficiency
syndrome, human immunodeficiency virus

INTRODUCTION

As reported by the World Health Organization (WHO), HIV has been a constant major public
health concern worldwide during the past few decades. The number of people living with HIV
(PLWH) was reported to be around 36.7 million at the end of 2016, with 1.8 million newly infected
cases in 2016 globally (1). Newly diagnosed cases in China have soared in the past few years. HIV/
AIDS is considered a life-threatening and chronic disease that leads to various mental health
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problems among PLWH. A systematic review and meta-analysis
showed that the prevalence of depression and/or anxiety in
PLWH was about one-third, higher than for patients living with
other chronic medical conditions and the general population (2).
A recent systematic review in China revealed a higher prevalence
of depression (greater than 60%) and anxiety (greater than 40%)
in a sample of PLWH (3), which is associated with higher odds
of HIV-related outcomes, such as poor adherence to antiviral
therapy (ART), suboptimal engagement with HIV services,
and worse HIV clinical outcomes (4, 5). While mental health in
PLWH deserves more attention, this urgent issue has been largely
ignored in policy guidelines globally (6). Thus, it is critical for
clinicians to develop a reliable and valid instrument to screen for
mental disorders among this population.

The Hospital Anxiety and Depression Scale (HADS) (7) is
a 14-item self-report scale consisting of two subscales, anxiety
and depression. The HADS is not only relatively brief but also
more suitable for patients with comorbid physical problems,
including PLWH, as it excludes somatic items. Moreover, the
HADS scores were found to be unconfounded by the presence of
HIV symptomatology (8). The HADS’s psychometric properties
have been tested since its proposal. A systematic review and
meta-analysis including 747 studies suggested good internal
reliability. Cronbach’s a for the anxiety subscale ranged from 0.68
to 0.93 (mean 0.83) and that for the depression subscale ranged
from 0.67 to 0.90 (mean 0.82) and had good or better concurrent
validity (correlations between the HADS and other commonly
used questionnaires varied from 0.49 to 0.83) and sensitivity and
specificity (approximately 0.80) with a cutoff score of 7/8 (9).
The aforementioned findings were further supported by more
recent studies, indicating good internal reliability (10-15), good
or strong correlations (11, 13), and acceptable sensitivity and
specificity (16, 17).

Although the HADS is considered robust across a number
of psychometric properties, its factor structure has long been
debated. The original factor model proposed by Zigmond and
Snaith (7) was a two-factor model with correlation between
anxiety and depression that was supported by an early review
(9). Meanwhile, other models also received support, such as
Dunbar’s high-order model (18), which was developed from
the tripartite theory of anxiety and depression. Inconsistency
remained and led to an appeal to abandon the HADS (19).
Norton and colleagues (20) point out that an overarching general
distress factor may be the explanation for the inconsistent results
coming from studies of the structure of the HADS. Based on an
investigation of the symptoms of anxiety and depression, they
proposed a bifactor model (20), containing one general factor
and several group factors, which was supported by a meta-
CFA study (20). The bifactor model consists of a general factor,
namely, general distress, which is a broad factor that includes all
observed items, and conceptually narrower group factors, such as
anxiety and depression, consisting of observed items with related
content. Subsequently, it became a trend to test bifactor models in
different samples, and bifactor models were proven to be the best
solution among ischemic heart disease patients (21), community
populations (22), and Huntington’s disease patients (23). The
group factors from those studies vary, which could contain the

same items as the original (21, 22) or proposed subscales (20),
or they were extracted through an exploratory factor analysis
(EFA) study (23, 24). Apart from the classic test theories (CTTs)
characterized by EFA, modern test theories, such as item response
theory (IRT), have been applied to test the factor structure of the
HADS (25). Different from the classical test theory, IRT explores
the interaction between item and the person, evaluates the
personss ability and item difficulty separately, and is able to assess
the difference in item interpretation between different groups of
people. Some studies have applied both CTT and IRT models to
the factor analysis of the HADS (14, 24).

The factor structure of the HADS was also tested in PLWH,
resulting in a two-factor model (8) and a unidimensional model (26).
Inconsistency also exists across studies using the Chinese version of
HADS, which used a two-factor model (27), a modified two-factor
model (28, 29, 30), a three-factor model (31), and a bifactor model
(24). The incongruity may be due to the heterogeneity regarding
the locations of the studies and the patients recruited, indicating
the necessity for this study. Moreover, there are special subgroups
in the population of PLWH that require more attention. Systematic
reviews suggested that the prevalence of depression and anxiety in
women is greater than that in men (2, 3). Men who have sex with
men (MSM) have a relatively higher tendency toward negative
perceptions of HIV/AIDS both cognitively and emotionally (32)
and demonstrate a higher prevalence of anxiety and depression
when compared to other patients (33). As the prevalence is
considerably higher in those special subgroups, there is a need
to test if the HADS is an invariant measurement for patients of
different genders or course of infection. This study aimed to present
an evaluation of the psychometric properties of the Chinese version
of HADS (C-HADS) in terms of internal reliability and structure
validity in a large sample of PLWH in China.

METHODS

Procedures and Participants

The current study is a cross-sectional study conducted in 20
HIV treatment clinics across China, including Beijing, Yunnan,
Guangxi, and other major provinces and municipalities. Those
20 clinics were selected for the following reasons: 1) designated
by the government for antiretroviral treatment; 2) Grade III
Level A; and 3) had a considerable amount of typical antiviral-
treatment cases, which is consistent with previous articles based
on the same dataset. Participants in the study had to meet
the following criteria: 1) at least 18 years of age; 2) diagnosed
with an HIV infection; 3) on antiretroviral therapy; and 4) not
pregnant within the prior 3 months. Participants should not
simultaneously have any medical condition that could impede
their ability to complete the questionnaire of the current study.
All participants signed the written informed consent and were
provided with the questionnaire, which consisted of the Chinese
version of the HADS and basic information, such as gender, age,
and sexual orientation. Of the 4,724 questionnaires collected,
4,102 (86.83%) were usable, while others were excluded because
they were incomplete. The study was approved by Beijing You’an
Hospital’s institutional review board.

Frontiers in Psychiatry | www.frontiersin.org

May 2019 | Volume 10 | Article 346


https://www.frontiersin.org/journals/psychiatry#articles
https://www.frontiersin.org/journals/psychiatry
www.frontiersin.org

Yang et al.

Psychometric Properties of C-HADS in PLWH

Measures

The HADS is a commonly used self-report scale, consisting of
a seven-item anxiety subscale (HADS-A) and a seven-item
depression subscale (HADS-D). Item responses are graded on
a four-point Likert-type scale (0-3), indicating the severity of
each symptom during the prior week. The score is summed up
separately with a cutoft score of 8 in each subscale (7).

Data Analysis

Demographic characteristics and descriptive statistics
(frequencies with proportions for qualitative data and means +
standard deviations for quantitative data) were presented, and
the differences in the HADS-A and the HADS-D scores between
the groups of patients were tested with independent samples
{ tests.

The total sample of 4,102 patients was randomly split into
two subsamples (n = 2,051 in each) to conduct EFA or CFA,
respectively. The randomness of the split was guaranteed by
using Microsoft Excel-generated random numbers to place
patients into a random order and divide them into half. For EFA,
a principal component analysis (PCA) with Varimax rotation
was conducted with the first subsample to explore the underlying
factor structure of the HADS. Meaningful loadings were
evaluated by a criterion of 0.32 (poor), 0.45 (fair), 0.55 (good),
0.63 (very good), or 0.71 (excellent) (34).

A confirmatory factor analysis (CFA) was performed with the
second subsample to evaluate whether a formerly proposed model
or the results from the EFA could explain the HADS’ structure.
The maximum likelihood method, based on Pearson correlation
matrix, was used to estimate the parameters of the model. Four
models were tested in this study: i) model 1, original model with
two correlated factors (7); ii) model 2, a bifactor model, consisting
of two unrelated group factors and a general factor (20); iii) model
3, revised model based on EFA with two correlated factors; and
iv) model 4, a bifactor model of model 3.

The goodness of fit (GoF) was assessed using the following
criteria (35): 1) relative chi-square (c?/degree of freedom): <3
suggests an acceptable fit, and <2 suggests a good fit; 2) root
mean square error of approximation (RMSEA): <0.06 suggests a
good fit, <0.08 suggests an adequate fit, and >0.08 suggests a poor
fit; 3) standardized root mean residual (SRMR): <0.06 suggests
a good fit, <0.08 suggests an adequate fit, and >0.08 suggests a
poor fit); 4) comparative fit index (CFI): >0.95 suggests a good
fit, >0.9 suggests an adequate fit, and <0.9 suggests a poor fit; and
5) the Tucker-Lewis index (TLI): the same as the CFI. Parsimony
indices were also used (34): 1) parsimony goodness of fit index

(PGFI): >0.50 suggests an acceptable, larger value (closer to 1.00)
and indicates a better fit and 2) Akaike information criterion
(AIC): a CFI without a cutoff, wherein smaller values indicate
a better fit.

Measurement invariance was tested with the second
subsample to assess whether the HADS could be validly used
across HIV patients with different genders and transmission
routes. Constrained models (configural, metric, strong, and
strict) were assessed with GoF indices under the above criteria. A
change of <—0.010 for CFI (i.e., ACFI < -0.010) and of 20.015 for
RMSEA (i.e., ARMSEA = 0.015) suggests a decrease in model fit
and lack of measurement invariance across subgroups (36). Ac?
(Ap < 0.05) also indicates a lack of measurement invariance, but
it is likely to reject a model with a large sample size, while CFI
and RMSEA are slightly dependent on sample size (36). A strong
invariance is generally considered adequate for measurement
invariance in clinical practice (37).

Cronbach’s a, which is conducted within a scale, and, as the
scoring of the subscales deviated from a normal distribution,
Spearmans p, which tests correlation between subscales, were
calculated to evaluate the internal reliability. Cronbach’s o values >
0.70 (38) and Spearman’s p between 0.30 and 0.70 (39) indicate a
good internal reliability.

The descriptive statistics, EFA, and internal reliability were
analyzed with SPSS 17.0, and CFA and measurement invariance
were analyzed with Amos 24.0.

RESULTS

Descriptive Statistics

A sample of 4,102 HIV-infected patients were qualified for
data analysis with a mean age of 37.6 years (SD: 11.7 years);
79.4% of the patients were male, and 38.5% of the patients were
infected through anal sex. The prevalence of anxiety (HADS-A
score > 8) and depression (HADS-D score > 8) was 27.4% and
32.9%, respectively. Female patients scored significantly higher
than male patients in HADS-A (p = 0.001) and HADS-D (p <
0.001). MSM scored significantly higher than heterosexual male
patients in HADS-A (p = 0.027), but lower in HADS-D (p <
0.001; Table 1).

Factor Structure

Exploratory Factor Analysis

The total sample of 4,102 was randomly split into two subsamples
(n = 2,051 in each) to conduct EFA or CFA, respectively. With

TABLE 1 | Scores of the HADS across patient subgroups.

Anxiety (M + SD) p value Depression (M + SD) p value

Gender Male (n = 3,204) 5.20 + 3.93 0.001 5.55 +3.95 <0.001
Female (n = 830) 5.73+4.15 6.22 +4.13

Sexual Orientation MSM (n = 1,580) 5.36 + 3.79 0.027 5.26 + 3.83 <0.001
Heterosexual male (n = 1,624) 5.05 + 4.05 5.83 +4.05

HADS, Hospital Anxiety and Depression Scale.
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the subsample size of 2,051 and the 14 HADS items, the ratio
of participants to items was >146:1, which meets the 10:1
requirement. The Kaiser-Meyer-Olkin (KMO) test indicated
that the participant-to-item ratio was sufficient for an EFA test
(KMO =0.910), and a Bartlett’s test also suggested that the sample
size was appropriate [c2(91) = 7863.573, p < 0.001]. Two factors
with an eigenvalue > 1 were sought, using a Varimax rotation,
accounting for 35.2% and 10.6% of the variance, respectively
(Table 2). Item loadings that could be considered as fair or better
are bolded in Table 2.

Loadings of items 9 and 10 included in factor 1 were fair,
and loadings of other items were good or better in their
respective factors. No substantial cross-loadings were found.
The first factor (factor 1) is composed of eight items, items
1, 3,5,8,9, 10, 11, and 13, and the second factor (factor 2)
is composed of six items, items 2, 4, 6, 7, 12, and 14. Factor 1
consists mostly of anxiety items, while factor 2 contains most
of the depression items. However, three items were found to
have anomalous loadings different from Zigmond and Snaith’s
model; item 7, loaded on factor 2 with good loading, and items
8 and 10, loaded onto factor 1 with good and fair loadings,
respectively.

Confirmatory Factor Analysis

Four possible models (Figure 1) were tested for GoF. The
GoF indices for the four tested models are listed in Table 3.
All models, except the original two-factor model (model 1),
could be considered as having an adequate fit. The addition
of a general factor (models 2 and 4) improved the fit of the
respective two-factor models (models 1 and 3). Model 4 was
the only model that met the GoF criteria of a good fit in terms
of RMSEA (<0.050) and CFI (>0.950). Model 4 also had the
smallest AIC among all the models and an acceptable PGFI
(>0.50), although not the largest. These data suggested that
model 4, the bifactor model with item 7 being loaded onto
HADS-D and items 8 and 10 onto HADS-A, was the best fit
for these data.

TABLE 2 | Results for the exploratory factor analysis of the HADS.

Item Factor 1 Factor 2
1 0.721 0.114
2 0.084 0.629
3 0.743 0.136
4 0.040 0.756
5 0.592 0.357
6 0.438 0.559
7 0.309 0.607
8 0.608 0.099
9 0.532 0.280
10 0.526 0.187
11 0.620 0.139
12 0.255 0.614
13 0.766 0.149
14 0.128 0.601
Eigenvalue 4.928 1.481
Cumulative explained variance (%) 35.200 10.576

Figures in the table were item loadings with item loadings > 0.45 in bold.

Measurement Invariance

The model that showed the best fit in CFA study (model 4) was first
assessed within each subgroup (male and female, and MSM and
non-MSM) separately and showed a good fit for all four patient
subgroups across all indices (RMSEA, SRMR, TLI, CFI, AIC, and
PGFI). The increasingly constrained models (configural, metric,
strong, and strict) were then tested (Table 4). For groups that
were different in gender, RMSEA, SRMR, TLI, CFI, and PGFI of
the constrained models met with the adequate criterion with an
ACFI always >—0.010 and an ARMSEA always <0.015, indicating
that measurement invariance of the HADS was adequate between
genders. For groups different in courses of infection, GoF indices
of the constrained models also met with the criterion of strong
invariance, but failed in strict invariance where ACFI = 0.011.
Considering that strong invariance is adequate for measurement
invariance in clinical practice, the measurement model works
similarly across different courses of infection.

Internal Reliability

Cronbach’s a of the total scale was higher than the subscales,
with all the o values > 0.70, indicating good internal reliability
(Table 5). The modified subscales demonstrated better internal
reliability than the original subscales. Spearman’s p between the
subscales were considered moderate (0.628 for the original two-
factor model and 0.542 for the modified two-factor model).

DISCUSSION

In the current study, the psychometric properties of the
Chinese version of the HADS have been assessed in a large
sample of PLWH. In general, the HADS has demonstrated its
validity as an instrument for measuring psychological distress
in this sample. We found a bifactor model with anomalous
loadings of items 7, 8, and 10; measurement invariance was
consistent between genders and courses of infection, and
internal consistency was satisfactory.

The current study of 4,012 samples is one of the largest studies
ever done that shows the prevalence of anxiety and depression
among PLWH in the ART era (7, 40, 41, 42). The prevalence
of anxiety and depression in the sample of 4,102 PLWH in
the current study was 27.4% and 32.9%, respectively, which is
consistent with the data of low- and middle-income countries
in a worldwide systematic review (anxiety—mean: 33.92%, SD:
10.64%; depression—mean: 41.36%, SD: 21.42%) (2), but it
was slightly lower than a systematic review in China [anxiety:
11.11%-97.53% (median prevalence: 43.1%), depression:
16%-100% (median prevalence: 60.4%)] (3). However, many
former studies conducted in China analyzed PLWH that were
infected during the first waves of the HIV epidemic in China
via blood donation and drug injection, while more recently
diagnosed patients were infected through sexual contact. Also,
the increased knowledge of HIV/AIDS and access to ART may
have contributed to a decrease in the mental burden of PLWH.
The current study shows that the prevalence rate of depression
among the MSM population was 34%, consistent with the result
of 36% from a recent study (43).
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Model 1 Model 2

Model 3 Model 4

FIGURE 1 | Factor loadings for each tested model. A, anxiety; D, depression; G, general distress. Large ovals represent latent variables; straight lines with arrows represent
hypothesized direct effects; rectangles represent measured variables; small ovals represent error terms; and numbers represent standardized parameter estimates.
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TABLE 3 | Goodness-of-fit indices of different models in the confirmatory factor analysis.

b df P RMSEA (90% Cl) SRMR CFI TLI AIC PGFI
Model 1 1067.495 76 0.000 0.080 0.076 - 0.084 0.064 0.874 0.849 1125.495 0.664
Model 2 458.562 63 0.000 0.055 0.051 - 0.060 0.034 0.950 0.927 542.562 0.581
Model 3 625.360 76 0.000 0.059 0.065 - 0.064 0.046 0.930 0.916 683.360 0.692
Model 4 290.351 63 0.000 0.042 0.037 - 0.047 0.029 0.971 0.958 402.351 0.588

Cl, confidence interval; y?, chi-square; df, degrees of freedom; RMSEA, root mean square error of approximation; SRMR, standardized root mean residual; CFl, comparative fit
index; TLI, Tucker-Lewis index; AIC, Akaike information criterion; PGFI, Parsimony Goodness-of-fit Index.

We found that the internal reliability of the HADS was
satisfactory, which is similar to previous findings using the
Chinese version of the test (27, 28, 31) and in PLWH (26). A
moderate correlation (<0.80) between the anxiety and depression
subscales was also found, suggesting an acceptable discriminant
validity (44).

Item 7, which is an original anxiety-subscale item, was found
to have significant loading onto the depression factor, but it
was below the cutoff point for the anxiety factor in this study.
Anomalous loading of item 7 has been frequently reported in
previous studies, including assays using the Chinese version
of the HADS (24, 28, 30, 45) and in PLWH (46) and, thus, was
considered a poor item (25). Some authors argued that item 7 (“I
can sit at ease and feel relaxed”) loads on both subscales because it
refers to psychomotor agitation “cannotsitat ease” and to the inner
tension or anhedonia domain “cannot feel relaxed” of depression
(18, 47). Another reason that possibly explains the anomalous
loading of item 7 is that it has a response that is opposite to that of
item 6, which precedes it, thus disorienting patients and making
them ignore the change in arrangement of the items and scoring
unless they are particularly vigilant (19). The HADS contains six
reversed wording items, of which five items belong to the anxiety
subscale (items 2, 4, 6, 12, and 14) and only one item (item 7)
belongs to the depression subscale. The unequal distribution of
reversed wording items is thought to be the cause of anomalous
loadings (19) as negative wording items may have more influence
on vulnerable populations, such as people with lower levels of
schooling (48, 49). These results indicate that the item-wording
effects of the HADS should be taken into consideration if applied
to vulnerable populations, such as PLWH in underdeveloped
areas. Furthermore, the addition of an item-wording factor that
contained six reversed wording items and no correlation with
other factors improved the model fit (20, 49), which supported
a tripartite-like structure and thus supported the existence of a
general factor (50). Rescoring of some of the items based on the
IRT may improve the utility of the HADS (45).

We also found that item 8 on the depression subscale had
an anomalous loading, loading significantly onto the anxiety
subscale instead of on the depression subscale. Anomalous
loadings of item 8 were also frequently reported (15, 25, 51),
including in PLWH (46). One possible interpretation is that
“slowed down” may have been misinterpreted as a somatic
illness or cognitive slowness instead of the intended depressive
symptom of fatigue (52). Furthermore, in the Chinese version of
item 8, “slowed down” is translated more like “dullness;,” which
may lead to more misunderstanding. Anomalous loading of item
8 was found in the elderly (15), and thus, item 8 was thought to be

an age-related slow down (53). But considering the average age
of 37.6 in the current study, this may not be the case. The HADS
contains colloquial British expressions, such as “butterflies in the
stomach” in item 9, which causes trouble and inaccuracy when
translating into other languages (i.e., “trembling with fear” in the
Chinese version); however, it did not show anomalous loadings in
the present study. Some authors have argued that little attention
has been paid to the translated version of the HADS used in the
study, despite the fact that non-English-speaking countries have
carried out such studies more often and that the translation of
the HADS may explain the inconsistencies in factor structure
analyses (54). Cultural factors may also influence respondents’
comprehension of the HADS, such as among HIV-positive sex
workers in Bengali; “slowed down” is possibly interpreted as
succumbing to HIV (46). Educational level may also influence
the responses for some items for reasons other than the wording
effect (45). Also, the ability of an item (i.e., item 11: “I feel restless
as if I have to be on the move”) to distinguish psychopathology
from normal individual differences in personality declines as it
intends to be inexplicit when referring to psychiatric symptoms
to avoid any stigma (19). Thus, translated versions of the HADS
need to be revised according to the language and culture of the
specific population to facilitate cross-cultural comparison.
Another depression subscale item with anomalous loading
is item 10, which loaded “fairly” onto the anxiety subscale and
did not reach the cutoff for loading onto the depression subscale.
Although item 10 is not such a poor item, anomalous loading
of item 10 can also be frequently found (55, 56, 57), including
in the Chinese version of the HADS (28) and in a sample of
PLWH (49). Item 10 was reported to have an age-related bias
(58) and was thought to be influenced by interpersonal attraction
or social desirability (47), making anomalies understandable
considering the stigma present in the sample of PLWH aged 18
to 81 in the current study. The HADS-D subscale is problematic
because it focuses almost entirely on anhedonia and ignored
somatic symptoms and other important factors (e.g., feelings of
worthlessness or guilt; difficulty concentrating, indecisiveness)
that are currently included in the diagnostic criteria for
depression (19, 59). The depression subscale only includes 4 out
of 13 diagnostic symptoms of major depressive disorder (60).
There is limited evidence showing that somatic symptoms in
medical patients are less valid indicators of depression (19) and
that medical patients score higher than psychiatric patients on
conventional somatic items assessed by other measures, matched
for age and cognitive/affective items (61, 62), which runs contrary
to the theory on which the HADS was designed (7). Furthermore,
some studies have shown that somatic-cognitive symptoms
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PGFI, Parsimony Goodness-of-fit Index.

TABLE 5 | Internal reliability of the HADS subscales and total scale.

Cronbach’s a Spearman’s p
HADS-A (7 items) 0.811 0.628
HADS-D (7 items) 0.729
Modified HADS-A (8 items) 0.823 0.542
Modified HADS-D (6 items) 0.755
HADS-T (14 items) 0.852

Modified HADS-A (eight items) consists items 1, 3, 5, 8, 9, 10, 11, and 13; Modified
HADS-D (six items) consists of items 2, 4, 6, 7, 12, and 14.

appear to be distinct components of depression in PLWH (63,
64), especially in non-Western settings, where depression is
experienced more somatically (65). Some antiviral drugs, such
as efavirenz, cause significant neuropsychiatric complications,
including depression (66), which makes measuring depression
in PLWH more complex. HIV-associated depression commonly
shows symptoms of insomnia, loss of appetite, anhedonia, and
difficulties with memory and concentration (67), suggesting that
a combination of sleep and appetite disturbances may be more
revealing of depression among medical patients than item 10.
The latent structure of the HADS has long been debated,
but recent evidence points to a bifactor model (20). Moreover,
the EFA studies of the HADS typically found most items
loading highly on the first unrotated factor (68), and several
psychometric methods, including EFA, show only one level of
a hierarchical dimensionality structure, and multidimensionality
is an inclination of researchers (57). Also, most IRT studies
found one-dimensional solutions (25), indicating the presence
of a general factor. The bifactor model and Dunbar’s high-order
model were considered understandable solutions in the presence
of a strong general factor (20), but the former was considered
to be a better hierarchical explanation (20) and proved to be
superior in subsequent studies (21-23). Furthermore, it is
difficult to distinguish anxiety from depression as they are
commonly comorbid and have overlapping symptoms (69). Also,
factor analyses showed that anxiety and depression subscales
often yield highly correlated assessments (15, 56, 70) and that the
correlation was indispensable even in a bifactor model (21).
Considering the presence of a strong general factor and the
indistinguishable relationship between anxiety and depression,
using the HADS as a measurement of general distress instead of
anxiety or depression separately was recommended prematurely.
Further studies have revealed that the HADS anxiety subscale has
equal ability as a depression subscale in screening for depressive
disorders (61). The HADS’ total scale outperformed anxiety and
depression subscales in screening for anxiety and depression
disorders, respectively (61, 71), indicating the suitability of using
the HADS as a total scale. Studies on the case-finding ability of
the HADS confirmed the practical value of the HADS total scale
in identification of “emotional distress” (72). However, caution
should be exercised when using the HADS’ total scale to evaluate
general distress because relevant psychological symptoms other
than anxiety or depression are excluded from the scale. More
recent studies testing the psychometric properties of the HADS’
total scale showed good sensitivity and specificity, superior to
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other scales (73), with a cutoff score of 11/12 (12), 14/15 (73),
15/16 (74), or 16/17 (73) in different populations. Yet, the
psychometric properties of the HADS’ total scale need to be
further studied.

Some authors found that the HADS shows high sensitivity
to reflect changes resulting from treatment (75) and thus can be
used to measure the improvement of mental status after medical
treatment. An IRT study revealed that some items were difficult
and could detect severe anxiety and/or depression (76). These
provide new aspects for the practical application of the HADS
other than for measuring general distress.

The HADS holds measurement invariance between men and
women, which supports earlier studies using the Chinese version
(27, 28), and between MSM and non-MSM, while no former
study has tested the measurement invariance between courses of
infection in HIV-positive populations. The finding that the HADS
works similarly across different courses of infection facilitates
the use of the HADS in clinical practice as MSM patients may
dissemble their sexual identity because of the stigma.

STRENGTHS AND LIMITATIONS

The current study provides a significant contribution to the
existing literature as it is the first study to analyze the factor
structures of the HADS in PLWH in China. Additionally, the
sample size of 4,102 is larger than most other studies at present.
A sophisticated set of analyses was performed, including
measurement of invariance, which allows for direct testing of
model fit across different groups of patients. Also, the current
study tested a bifactor model and found it to be the best fit model,
which supports the recent theory of using the HADS as a general
scale. Several limitations need to be taken into account when
interpreting the findings of the current study. First, the absence
of a gold standard diagnostic measure for anxiety or depression
made the analysis of sensitivity and specificity impossible.
Therefore, the external validity was unable to be analyzed due
to the lack of an external criterion. Additionally, the cutoft score
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