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ARTICLE INFO ABSTRACT

Keywords: Objectives: Our aim in this study was to translate the Hamilton Anxiety Rating Scale (HAM-A), State Trait
Anxiety Anxiety Inventory (STAI-A and B) scales to Arabic, linguistically validate them for use in a representative sample
HAM-A of the Lebanese population, and to check the reliability of these Arabic versions.

STALA Methods: This study is cross-sectional, conducted between November 2017 and March 2018, which enrolled
i::;lf 1332 community dwelling participants using a proportionate random sample from all Lebanese Mohafazat.
Validation Results: Three factor analyses for the anxiety scales were run over the whole sample (N = 1332). All of the HAM-

A, STAI-A and STAI-B items could be extracted from the list. All items from all the scales did not over-correlate to
each other (r > 0.9), did not have a low loading on factors (< 0.3) or a low communality (< 0.3). The factor
analysis results showed 2 factors for HAM-A (Cronbach alpha = 0.921), 3 factors for STAI-A (Cronbach
alpha = 0.928) and STAI-B (Cronbach alpha = 0.898). A significantly high ICC was found between the HAM-A,
STAI-A (ICC = 0.709) and STAI-B (0.704). In addition, a significantly high ICC was found between the STAI-A
and B scales (ICC = 0.884).

Conclusion: The linguistically validated Arabic versions of these scales can be used to screen for anxiety among
the Lebanese populations.

1. Introduction

Anxiety is as a transitory emotional state affected by individual
personality traits that varies across culture and situations." The in-
tensity of anxiety varies over time and differs from person to other
according to stressful life events, situations and cultural background.” It
is considered as a universal pheromone that can be presents across
cultures.

The severity of anxiety symptoms could be measured by using dif-
ferent psychometric tools such as the state-trait anxiety inventory
(STAI) and the Hamilton Anxiety Rating Scale (HAM-A). These scales
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are widely and extensively used in research and clinical studies and are
available in different versions for adults and children.®>® The STAI has
been validated and translated to several languages and is considered as
a standard international tool for measuring anxiety in research.” A
validated Arabic version of the STAI, with an adequate internal con-
sistency reliability, exists among patients attending dental clinics.”
Also, the HAM-A has been proven to have a high reliability and sensi-
tivity for measuring anxiety and has been validated among adults and
adolescents as well.*’

More specifically, the Hamilton Anxiety Rating Scale (HAM-A) is
a psychological questionnaire used by clinicians to rate the severity of a
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patient's anxiety. Anxiety can denote things such as “a mental state ... a
drive ... a response to a particular situation ... a personality trait ... and
a psychiatric disorder".'® Nonetheless it was one of the first anxiety
rating scales to be published, the HAM-A remains widely used by
clinicians.’ It was originally published by Max Hamilton in 1959. For
clinical purposes, only severe or inadequate anxiety is attended to. This
scale is considered a “clinical rating” of the range of anxiety, and is
proposed for individuals that are “already diagnosed with anxiety
neurosis".'*

As for the State-Trait Anxiety Inventory (STAI), it measures two
types of anxiety — state anxiety, or anxiety about an event, and trait
anxiety, or anxiety level as a personal characteristic; and used in di-
agnoses, in both clinical and other medical settings.® The advantage of
this scale is that could be applied towards assessing different types of
anxiety. This was a new development because all other questionnaires
focused on one type of anxiety at the time.'?

Appropriate, validated and translated scales are needed to explain
and predict anxiety in each country due to the influence of linguistic
and cultural differences. The use of the validated scale in different
languages, to assess the severity of the anxiety symptoms, demands two
concepts: (1) maintaining a level of psychometric properties compar-
able to the original version and (2) adapting the scale to the cultural of
the country. The validated and translated scale with a good reliability,
will be helpful in clinical settings and research.'®

Therefore, it is essential to validate the Arabic version of the STAI
and HAM-A scales for cultural adaptation among the Lebanese popu-
lation in order to measure the severity of anxiety. Our aim in this study
was to translate the HAM-A, STAI-A and B scales to Arabic, linguisti-
cally validate them for use in a representative sample of the Lebanese
population, and check the reliability of these Arabic versions.

2. Methods
2.1. Study design and sampling (Sample 1)

This study is cross-sectional, conducted between November 2017
and March 2018, which enrolled 1332 community dwelling partici-
pants using a proportionate random sample from all Lebanese
Mohafazat (Beirut, Mount Lebanon, North, South and Bekaa). Each
Mohafaza is divided into Caza (stratum), two villages were randomly
selected from the list of villages provided by the Central Agency of
Statistics in Lebanon. Patients were randomly selected from each vil-
lage. All participants above 18 years of age were eligible to participate.
Excluded where the patients with psychotic problems, mental retarda-
tion, dementia or who refused to fill the questionnaire. Data collection
was performed through personal interviews with participants by
trained, study independent personnel.

2.2. Ethical approval

The Psychiatric Hospital of the Cross Ethics and Research
Committee, in compliance with the Hospital's Regulatory Research
Protocol, approved this study protocol (HPC-009-2018) based on the
fact that the autonomy and confidentiality of participants were re-
spected and since it was an observational study, no harm will be
prompted to them. The purpose and requirement of the study was in-
formed to each patients. Consent was obtained as written approval on
the ethical consent form.

2.3. Minimal sample size calculation

Comrey and Lee suggested that a minimum of 10 observations per
variable is necessary in order to avoid computational difficulties.™
Since the STAI-A and B scales questionnaire contains 40 questions (20
questions for each scale), a minimal sample of 400patients was needed
to conduct an exploratory factor analysis.
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Table 1
Sociodemographic characteristics of the sample population.

Frequency (%)

Gender
Male 480 (36.1%)
Female 848 (63.9%)
Education level
Illiterate 13 (1.0%)
Primary 21 (1.6%)
Complementary 64 (4.8%)
Secondary 224 (16.9%)
University 883 (66.7%)

Higher education
Employment status

119 (9.0%)

Unemployed 917 (68.8%)
Employed 415 (31.2%)
Socioeconomic status
< 1000$ 926 (73.5%)
1000-2000 $ 251 (19.9%)
> 2000 $ 83 (6.6%)
Marital status
Single 963 (72.6%)
Married 334 (25.2%)
Widowed 13 (1.0%)
Divorced 17 (1.3%)
Father education level
Illiterate 68 (5.1%)
Primary 162 (12.2%)
Complementary 279 (21.0%)
Secondary 335 (25.3%)
University 482 (36.3%)
Mother education level
illiterate 96 (7.3%)
Primary 127 (9.6%)
Complementary 302 (22.9%)
Secondary 393 (29.8%)
University 402 (30.5%)
Residence
Alone 95 (7.2%)

With others
Personal history of medical illness

1217 (92.8%)

Yes 157 (11.8%)

No 1174 (88.2%)
Family history of psychiatric illness

Yes 69 (5.2%)

No 1262 (94.8%)

Mean *+ SD

Age (in years) 28.08 * 16.79
Number of kids 1.15 = 1.72

2.4. Questionnaire

The questionnaire used during the interviewed was in Arabic, the
native language of Lebanon. A trained staff was in charge of collecting
the data, via a personal interview with each participant. This person
was independent of this study. The first part assessed the socio-
demographic characteristics of the included population (age, gender,
educational level of the patient and his parents, marital status, socio-
economic level, alcohol consumption, family history of psychiatric
diseases). The socioeconomic level, defined as the family monthly in-
come, was divided into 3 categories: low (< 1000 USD, intermediate
(1000-2000 USD) and high (2000 USD). Also, we asked the patient if he
got a physician diagnosis of anxiety and was taking a medication to
treat it. The other parts comprised the different scales used in this study
as follows:

2.5. Hamilton anxiety scale (HAM-A)

The HAM-A'® entails 14 items, each categorized by a series of
symptoms, and measures mental agitation and psychological distress, as
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Table 2
Promax rotated matrix of HAMA scale factors, Sample 1, and confirmatory
factor analysis parameters, Sample 2 (italics).

Items Factor 1 Factor 2
Genitourinary symptoms 12 0.881/0.401
Cardiovascular symptoms 9 0.821/0.584
Autonomic symptoms 13 0.800/0.742
Respiratory symptoms 10 0.774/0.633
Gastrointestinal symptoms 11 0.721/0.597
Somatic (sensory) 8 0.667/0.810
Behavior at interview 14 0.643/0.376
Somatic (muscular) 7 0.551/0.694
Tension 2 0.910/0.916
Anxious mood 1 0.903/0.842
Depressed mood 6 0.748/0.942
Insomnia 4 0.692/0.756
Fears 3 0.529/0.521
Intellectual 5 0.486/0.596

Factor 1 = Somatic items; Factor 2 = Psychic/Psychological items.
Cronbach's alphas: factor 1 = 0.898; factor 2 = 0.853; total scale = 0.921.
Percentage of variance explained: 58.51%.

Kaiser-Meyer-Olkin (KMO) = 0.947.

Bartlett's test of sphericity = p < 0.001.

well as anxiety-related physical complaints. The responses on the scale
were measured on a 5-point Likert scale: 0 (symptoms not present), 1
(mild symptoms), 2 (moderate symptoms), 3 (severe symptoms) and 4
(very severe symptoms). The total score was calculated by summation
of the 14 items.

2.6. State-Trait Anxiety Inventory (STAI) A and B

It is composed of 40 questions that measure two types of anxiety -
state anxiety, or anxiety about an event (STAI-A), and trait anxiety, or
anxiety level as a personal characteristic (STAI-B). The answers follow a
4-point Likert scale, with 1 (not at all), 2 (somewhat), 3 (moderately so)
and 4 (very much so) for STAI-A and 1 (almost never), 2 (sometimes), 3
(often) and 4 (almost always) for STAI-B. Higher scores are positively
correlated with higher levels of anxiety.'®
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2.7. Forward translation into Arabic

A single bilingual translator, Arabic native fluent in English, aware
of the concepts of the three anxiety scales translated the English ver-
sions of the scales into Arabic. An expert committee, composed of
health care professionals (psychiatrists and psychologists), a language
professional and the original translator, had reviewed and revised the
translated questionnaire in order to check for idiomatic and conceptual
equivalence of the Arabic translated version.'” 2°

2.8. Back translation into English

A native English speaker translator person, fluent in Arabic, had
back translated the Arabic versions of the three scales into the English
language. The translator was unaware with the concepts of the anxiety
scales and the original English versions.'”'® The expert committee
compared the back-translated English version of the questionnaire with
the original English one, in order to check for inconsistencies and to
solve any discrepancies between the versions. All ambiguities dis-
appeared after repeating the process of forward-back translation.'”>*

2.9. Sample 2

We conducted another cross-sectional study in May 2018 on a
sample of Lebanese patients attending psychology clinic that enrolled
155 participants. To ensure the validity of the results, the scales was
tested on another sample (sample 2), independent from the first one.
Patients filled a questionnaire through a face-to-face interview.

2.10. Statistical analyses

The SPSS software version 23 was used for data analysis. A de-
scriptive analysis were done using the counts and percentages for ca-
tegorical variables and mean and standard deviation for continuous
measures. The anxiety scales validity was tested in two different
methods. First, construct validity was determined by an exploratory
factor analysis, using the principal components analysis technique
(Sample 1): The Bartlett's test of sphericity and Kaiser-Meyer-Olkin
measure of sampling adequacy were confirmed to be adequate. The
number of factors retained corresponded to Eigenvalues higher than

Table 3
Promax rotated matrix of STAI-A scale factors, Sample 1, and confirmatory factor analysis parameters, Sample 2 (italics).
Items Factor 1 Factor 2 Factor 3

1 feel steady 19 0.795/0.497

1 feel pleasant 20 0.713/0.635

1 feel content 16 0.696/0.609

I feel self-confident 11 0.659/0.557

1 feel satisfied 8 0.597/0.668

1 feel at ease 5 0.582/0.612

I feel comfortable 10 0.538/0.580

1 am relaxed 15 0.467/0.570

I am tense 3 0.779/0.694

I feel strained 4 0.705/0.544

I feel nervous 12 0.647/0.833

I am worried 17 0.601/0.747

I feel upset 6 0.587/0.765

I feel calm 1 0.510/0.609

I feel secure 2 0.508/0.488

I feel frightened 9 0.721/0.564
I am jittery 13 0.706/0.583
1 feel indecisive 14 0.635/0.671
I am presently worrying over possible misfortunes 7 0.586/0.533
I feel confused 18 0.449/0.283

Cronbach's alphas: factor 1 = 0.852; factor 2 = 0.855; factor 3 = 0.780; total scale = 0.928.

Percentage of variance explained: 56.04%.
Kaiser-Meyer-Olkin (KMO) = 0.953.
Bartlett's test of sphericity = p < 0.001.
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Table 4
Promax rotated matrix of STAI-B scale factors, Sample 1, and confirmatory factor analysis parameters, Sample 2 (italics).
Items Factor 1 Factor 2 Factor 3 Factor 4
I am happy 30 0.827/0.693
1 feel pleasant 21 0.818/0.607
1 feel rested 26 0.815/0.675
I am content 36 0.779/0.749
1 feel satisfied with myself 23 0.726/0.736
1 feel secure 33 0.721/0.693
I am a steady person 39 0.656/0.561
1 make decision easily 34 0.511/0.547
I am calm, cool, and collected 27 0.489/0.328
Some unimportant thoughts runs my mind and bothers me 37 0.807/0.642
I get in a state of tension or turmoil as I think over my recent concerns and interests 40 0.729/0.618
1 take disappointments so keenly that I can't put them out of my mind 38 0.709/0.585
1 worry too much over something that really doesn't matter 29 0.707/0.701
I have disturbing thoughts 31 0.678/0.628
1 feel nervous and restless 22 0.626/0.535
1 feel that difficulties are piling up so that I cannot overcome them 28 0.450/0.628
I feel inadequate 35 0.765/0.585
I lack self-confidence 32 0.649/0.597
I feel like a failure 25 0.632/0.681
1 wish I could be as happy as others seem to be 24 0.898/0.413
Cronbach's alphas: factor 1 = 0.875; factor 2 = 0.839; factor 3 = 0.742; total scale = 0.898.
Percentage of variance explained: 58.27%.
Kaiser-Meyer-Olkin (KMO) = 0.940.
Bartlett's test of sphericity = p < 0.001.
Table 5 ROC Curve
Intraclass correlation coefficient between insomnia scales. 18 f,_f__
HAMA STALA STAL'B a
HAMA ICC(CD N/A 0.709 0.704 05 /
(0.676-0.739) (0.671-0.734) : v
p-value < 0.001 < 0.001 /
STAI-A ICC (CI) 0.709 N/A 0.884
(0.676-0.739) (0.871-0.896)
p-value < 0.001 < 0.001 & 06 5
STAI-B ICC (CI) 0.704 0.884 N/A = /
(0.671-0.734) (0.871-0.896) k= /
p-value < 0.001 < 0.001 e
@ l,f‘
w
ICC: Intraclass Correlation coefficient; CI: Confidence interval. 0.4 }'
JII‘
one. Items with factor loading > 0.4 were considered as belonging to a [
. I
factor. The Cronbach's alpha values and the Intraclass correlation /
coefficient were used to evaluate the internal consistency of the scales. .
An ICC > 0.7 indicate a good reproducibility.** r’( .
Second, a confirmatory factor analysis was carried out in Sample 2 ﬁ o
using the maximum likelihood method for discrepancy function to as- .,
. ! T T T T
sess the structure of the instrument. We also reported several goodness- 00 02 0.4 06 08 10
of-fit indicators: the Relative chi square (x2/df), the Root Mean Square 1 - Specificity

Error of Approximation (RMSEA), the Goodness of Fit Index (GFI) and
the Adjusted Goodness of Fit Index (AGFI). The value of x2 divided by
the degrees of freedom (x2/df) has a low sensitivity to sample size and
may be used as an index of goodness of fit (cut-off values: < 2-5). The
RMSEA tests the fit of the model to the covariance matrix. As a
guideline, values of < 0.05 indicate a close fit and values below 0.11 an
acceptable fit. The GFI and AGFI are chi-square-based calculations in-
dependent of degrees of freedom. The recommended thresholds for
acceptable values are =0.90.%*

3. Results

The sociodemographic characteristics of the participants are sum-
marized in Table 1. The results showed that the mean age of the par-
ticipants was 28.08 * 16.79 years, with 63.9% females. The majority
(75.7%) had a university level of education, unemployed (68.8%),
single (72.6%), with a low monthly income (< 1000 USD) (73.5%).

Fig. 1. ROC curve of the HAM-A scale. Patients diagnosed with anxiety by the
physician were analyzed. Area under the curve = 0.795 [0.760-0.830]
(P < 0.001); at value = 11.50, Se = 76.3% and Sp = 71.1%.

Only 5.2% of the participants had a family history of psychiatric ill-
nesses, whereas 11.8% had a history of medical illness.

3.1. Factor analysis

Three factor analyses for the anxiety scales were run over the whole
sample (N = 1332). All of the HAM-A, STAI-A and STAI-B items could
be extracted from the list. All items from all the scales did not over-
correlate to each other (r > 0.9), did not have a low loading on factors
(< 0.3) or a low communality (a communality is the extent to which an
item correlates with all other items) (< 0.3). The number of loading
factors, KMO and Bartlett's test of sphericity values and the Cronbach
alpha values for each scale are summarized in Table 2 (HAM-A), Table 3
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Fig. 2. ROC curve of the STAI-A scale. Patients diagnosed with anxiety by the
physician were analyzed. Area under the curve = 0.771 [0.732-0.810]
(P < 0.001); at value = 42.50, Se = 71.3% and Sp = 69.1%.
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Fig. 3. ROC curve of the STAI-B scale. Patients diagnosed with anxiety by the
physician were analyzed. Area under the curve = 0.779 [0.741-0.817]
(P < 0.001); at value = 45.50, Se = 73.1% and Sp = 71.6%.

(STAI-A) and Table 4 (STAI-B) respectively.

3.2. Sample 2

A confirmatory factor analysis was run on sample 2, using the
structure obtained in Sample 1. The following results was obtained: for
the HAMA scale, the Maximum Likelihood Chi-Square = 152.509 and
Degrees of Freedom = 76, which gave an x2/df = 2.01. For non-cen-
trality fit indices, the Steiger-Lind RMSEA was 0.077 [0.057-0.096].
Moreover, the Joreskog GFI equaled 0.98 and AGFI equaled 0.93.

For the STAI-A scale the Maximum Likelihood Chi-
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Square = 405.995 and Degrees of Freedom = 167, which gave an x2/
df = 2.43. For non-centrality fit indices, the Steiger-Lind RMSEA was
0.094 [0.082-0.108]. Moreover, the Joreskog GFI equaled 0.789 and
AGFI equaled 0.734.

For the STAI-B scale the Maximum Likelihood Chi-
Square = 344.374 and Degrees of Freedom = 165, which gave an x2/
df = 2.08. For non-centrality fit indices, the Steiger-Lind RMSEA was
0.087 [0.074-0.099]. Moreover, the Joreskog GFI equaled 0.806 and
AGFI equaled 0.753.

3.3. Intraclass correlation coefficient between insomnia scales

A significantly high ICC was found between the HAM-A, STAI-A
(ICC = 0.709) and STAI-B (0.704). In addition, a significantly high ICC
was found between the STAI-A and B scales (ICC = 0.884) (Table 5).

3.4. ROC curves

The receiver operating characteristic (ROC) curve of the anxiety
score as calculated by the HAM-A scale, comparing patients with a
physician diagnosis of anxiety to healthy ones, showed that the area
under the curve was high = 0.795 [0.760-0.830] (P < 0.001); at
value = 11.50, the sensitivity was 76.3% and the specificity was 71.1%
(Fig. 1).

The ROC curve of the anxiety score as calculated by the STAI-A
scale, comparing patients with a physician diagnosis of anxiety to
healthy ones, showed that the area under the curve was high = 0.771
[0.732-0.810] (P < 0.001); at value = 42.50, the sensitivity was
71.3% and the specificity was 69.1% (Fig. 2).

The ROC curve of the anxiety score as calculated by the STAI-B
scale, comparing patients with a physician diagnosis of anxiety to
healthy ones, showed that the area under the curve was high = 0.779
[0.741-0.817] (P < 0.001); at value = 42.50, the sensitivity was
73.1% and the specificity was 71.6% (Fig. 3).

3.5. Face validity

When comparing the scales scores between patients with and
without physician diagnosis of anxiety, the results showed that sig-
nificantly higher means HAM-A, STAI-A and B scores were found in
patients with a physician diagnosis of anxiety compared to those
without the diagnosis (p < 0.001 for the three scales) (Fig. 4).

4. Discussion

The Arabic versions of the HAM-A, STAI-A and B scales was vali-
dated in the current study for use among the Lebanese population. The
results showed a high reliability and validity of these scales that provide
an initial evidence that could be used as a screening instrument for
anxiety in Lebanon. The translation process was conducted by in-
dependent translators, the point that decreases the subjectivity of the
scales’ adaptation. A comparison of the fit of the form obtained through
the confirmatory factor analysis revealed that the 2 factors for HAM-A,
3 factors for STAI-A and 4 factors for STAI-B had high fit indices.

4.1. Validation of the scales

The construct validity of the STAI-A and B scales were adequate
because items converged over three factors for STAI-A and 4 factors for
STAI-B, with adequate factor loadings for all items. The internal con-
sistency of both scales was similar to that obtained in other translated
versions for state (Cronbach alpha of 0.93 for state and 0.92 for trait
scales in Greece™ and 0.93 to 0.95 for state and 0.91 to 0.93 for trait
anxiety in a group of Lebanese and American students>®), but lower to
that obtained in. The results of the Arabic version of the STAI validity
and reliability, had been similar to the psychometric properties
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Comparison of scales scores between
patients with and without physician diagnosis of

anxiety.
60
49.63 51.01
50
40.29
40 37.51
30
20.03
20
9.28

LI

0

HAM-A STAI-A STAI-B

W Absence of anxiety

m Presence of anxiety

P<0.001 for all scales

Fig. 4. Comparison of scales scores between patients with and without physician diagnosis of anxiety.

reported by other studies.*>*”*®

Factor analysis indicated that a three-factor for STAI-A and a four-
factor for STAI-B provide the best explaining criteria of anxiety en-
closing the state and traits subscales. Different models were detected in
other studies; Abdullatif*® had found two and three factors for STAI-A
and STAI-B for American and Lebanese samples. In a Korean study,”’
factor analysis had revealed two factors, while a single factor and 2
factor models was revealed by the confirmatory factor analysis. These
variations might be due to cultural differences between countries; in
fact, the experience and expression of emotions differ from person to
other due to the influence of cultural background.'® The physiology of
the illness syndromes and social context depend on the cultural beliefs
that varied across person, thus anxiety disorders are strongly related to
racial, ethnic and cultural factors.>’

The construct validity of the HAM-A scale was also adequate be-
cause items converged over two factors (Somatic and Psychic/
Psychologic), with adequate factor loadings for all items, similar to the
results obtained from previous research in adults.'’*° The internal
consistency of the HAM-A scale was excellent (0.921), suggesting that
this scale's items are able to screen for anxiety among the Lebanese
population in an excellent way.

4.2. Validity

The construct validity of the Arabic version of these scales was
addressed by calculating the sensitivity and specificity of the scale. This
study is the first to our knowledge to assess this property during the
validation process of these scales. We obtained good areas under the
curves, sensitivities and specificities for all three scales. These good
results may be due to the fact that we compared used the physician
diagnosis variable to compare between individuals with anxiety and
those without.

4.3. Limitations

The current study has several limitations. An information bias could
have occurred since the patients might not have understood the ques-
tions well or over/underestimated the answers to some questions. A
selection bias is possible because of the refusal rate. The levels of ex-
periential and expressive anxiety are gender different thus our results
could be affected by the unequal number of males and females. In ad-
dition, the majority of the participants were young according to the
mean age, therefore, future studies should be targeted towards older
adults. Despite these limitations, the sample size is acceptable and the
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study results can be extrapolated to the whole population because of the
study design used.

5. Conclusion

Since language barriers are an important obstacle to proper medical
communication and management, translation of the HAM-A, STAI-A
and B scales to Arabic and validation of the Arabic forms was essential.
The linguistically validated Arabic versions of these scales can be used
to screen for anxiety among the Lebanese populations. Further studies
are needed in other Arabic-speaking countries to confirm our findings
and extrapolate the use of the Arabic versions of these scales.
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