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Abstract

Background A large proportion of the population in Arab countries suffer from chronic diseases. According to the
statistics by the Global Health Estimates, chronic illnesses contribute by 71% to total deaths in the Arab region. While
chronic illnesses have been demonstrated to carry high levels of social stigma, it is only recently that little research
attention has been given to this topic in the Arab world. It is well-established that the social stigma construct is
culturally-dependent. Therefore, the lack of an Arabic measure highlighted the urgent need for developing a culturally
adapted and valid instrument to assess social stigma toward people living with chronic diseases. In this study, we
aimed to examine the psychometric properties of the Arabic translation, adaptation and development of “the Social
Stigma Scale of Chronic Diseases” (SSS-CD).

Method Fifteen items derived from the literature and assessing social stigma towards chronic diseases have been
administered to 570 Arabic-speaking adults from the Lebanese general population (aged 24.59 + 6.75years; 68.6%
women). ltems were translated into Arabic using a forward-backward translation method. Exploratory factor analysis
(EFA) using a principal-axis EFA on the first split-half subsample, followed by a confirmatory factor analysis (CFA) tested
on the model extracted from the EFA on the second split-half subsample, were conducted to examine the construct
validity of the SSS-CD. Fit indices were deemed adequate if the normed model chi-square (¢/df) <3, the Steiger-Lind
root mean square error of approximation (RMSEA) < 0.08, the Tucker-Lewis Index (TLI) and the comparative fit index
(CFl)>0.90.

Results Findings revealed that the 10-item SSS-CD has a unidimensional factor structure, with the following fit
indices: x*/df=92.95/34=2.73, RMSEA=0.077 (90% C| 0.059, 0.096), SRMR=0.062, CFI=0.939, TLI=0.919. A good
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internal consistency was demonstrated by a McDonald’s omega value of 0.73 for the total score. Findings also
supported invariance across gender, with men exhibiting higher levels of social stigma attached to chronic diseases
than women. All three dimensions of stigmatization (social, psychological and evolutionary stigmatization) were
positively correlated with SSS-CD scores (Social self-interest [r=.40; p <.001], Evolutionary self-interest [r=.37; p<.001],
Psychological self-interest [r=.42; p <.001]), demonstrating relatively strong convergent validity.

Conclusion Our findings suggest that the SSS-CD has robust psychometric qualities. We thus preliminarily suggest
that the scale is valid, reliable and suitable for use among Arabic-speaking people from the general population

to measure public attitudes towards people living with chronic diseases. Providing this psychometrically sound
measure will hopefully enable to foster research in this area in order to draw a clear overview of the prevalence and
characteristics of social stigma attached to chronic diseases in Arabic-speaking communities. However, given that
this was the first study to examine the psychometric properties of the SSS-CD, the present findings and conclusions
should be considered tentative pending future cross-national validation studies.

Keywords Chronic diseases, Social stigma, Attitudes, Psychometric properties, Arabic

Background

Like other countries worldwide, a large proportion of the
population in Arab countries suffer from chronic diseases
such as cardiovascular, hypertension, and diabetes [1];
mainly because of the widespread smoking, unhealthy
diet, low physical activity, and obesity [2]. Chronic ill-
nesses represent one of the causes of high morbi-mor-
tality among the population in the Arab region [1],
contributing by 71% to total deaths according to the sta-
tistics by the Global Health Estimates [3]. For instance,
a study conducted among Emirati University students
[4] found a prevalence of chronic diseases of 27.5% and
21.8% in males and females, respectively, with 4.7%
reporting two or more chronic diseases. In Saudi Arabia,
non-communicable diseases are responsible for 73% of all
deaths [5]. Another recent study [6] reported that in the
Middle East and North Africa region, Parkinson’s disease
had an age-standardized point prevalence of 82.6 per
100,000 people and an age-standardized mortality rate
of 5.3 in 2019, both of which had increased from 1990 to
2019 by 15.4% and 2.3%, respectively.

Chronic illnesses have been demonstrated to carry
high levels of shame [7-9], and stigma [10]. Stigma is
an accepted negative stereotype that a community has
about particular individuals. It is a universal phenom-
enon, defined as social discrediting or devaluation due to
an attribute or a mark [11]. Stigma also refers to a dis-
crediting feature that makes someone feel degraded and
flawed in the eyes of others [12]. The idea of stigma as a
social phenomenon describes the society views towards
the affected person as being less valuable in the perspec-
tive of others [13]. Social stigma is thus defined as the
negative perception or attitude of discrimination toward
a given group (here, patients diagnosed with chronic ill-
nesses) due to the characteristics and traits it represents
[14-16]. Social stigma related to chronic illnesses leads
the concerned individual to feel blamed, rejected [17],
irresponsible [18, 19], ashamed, guilty, unworthy [20],

responsible for their disease [21, 22], not allowed to work
with children [23-26], and “trapped” in a new, different
identity and life [27]. Stigma also leads people to experi-
ence workplace discrimination [28] and poor healthcare
[29] because of their disease and symptomatology; thus
adding to the already experienced burden of diminished
physical and mental health [30]. In addition, people living
with chronic illnesses are perceived as having poor pros-
pects [31], fewer physical, emotional, economic, social
resources to offer others, and as being unable to be con-
sistently relied on [32].

Therefore, chronic diseases-related stigma has multiple
detrimental effects on physical and mental health. The
psychological consequences of living with a stigmatized
chronic disease includes depression and overall distress
[33-36], Anxiety [22], social isolation and exclusion
[37], avoidance of social activities [22], and decreased
quality of life [38, 39]. These negative consequences on
patients’ psychological status lead in turn to lower access
to healthcare [39], neglected self-care and poor clinical
outcomes [36]. It is therefore paramount to address social
stigma of chronic diseases and its impact on mental and
physical heath for a holistic approach of patients [40].
Indeed, determining the evidence about social stigma
in chronic diseases may help in advancing our knowl-
edge beyond describing the causes and consequences of
stigma experiences toward developing more informed
and effective mitigating strategies. The first step toward
achieving this evidence is using a measure that accurately
reflects the social stigma concept. However, research on
social stigma associated with the diagnosis of chronic
diseases is still lacking, and hindered by the inexistence
of measurement instruments assessing this specific con-
struct [36, 41]. It is only recently that little research atten-
tion has been given to chronic diseases-related stigma in
the Arab world; with most of the existing studies having
examined self-perceived stigma in clinical populations
(e.g., patients with psoriatic [42, 43], COVID-19 [44]
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Tuberculosis [45]); while fewer studies have focused on
investigating the stigmatizing perceptions of the gen-
eral public towards patients with chronic diseases. For
instance, Tayed et al. [46] examined the perceptions of a
community Saudi sample towards people with epilepsy
using self-developed items previously used in an Iranian
study (i.e. [47].). Another study investigated the percep-
tion of Arab community adults towards people with
Alzheimer’s disease using the vignettes method, which
has been discussed as a limitation of the study [48]. Sof-
fer examined human immunodeficiency virus/acquired
immune deficiency syndrome (HIV/AIDS) -related
beliefs among healthy Arab women using a qualitative
design methodology [49].

The existing measures were rather designed to assess
anticipated/self-perceived stigma among patients with
chronic diseases (e.g., the Stigma Scale for Chronic Ill-
nesses (SSCI) [50], the Chronic Illness Anticipated
Stigma Scale (CIASS) [32]). We could find only one mea-
sure that has been previously validated in Arabic, which
assesses self-perceived stigma exclusively associated
with COVID-19 among infected patients [51]. Regard-
ing social stigma related to chronic illnesses in particu-
lar, the vast majority of studies used qualitative research
approaches (e.g., [23, 52—55]). Other researchers opted
for a self-developed single-item measure, while chang-
ing the wording for each of the concerned diseases (i.e.
“What score would you rate for the prejudice that the
general population has towards: epilepsy, AIDS, and dia-
betes”) [56]. Studies using quantitative measures were
rather illness specific, (e.g., dementia [57], COVID-19
[58], Epilepsy [59]), which do not allow for comparisons
across the different chronic illnesses groups. To the best
of our knowledge, none of these scales is available in
the Arabic language, constraining researchers’ attempts
to determine the prevalence of public attitudes towards
people living with chronic diseases and its contribution to
adverse health and psychological effects. A reliable, vali-
dated Arabic tool would allow researchers to measure the
impact of chronic diseases-stigma interventions on other
health outcomes [60]. However, the experience of stigma
across the different chronic illnesses has demonstrated
large similarities [41]; or even unexpected differences
(e.g., people living with hypertension displayed signifi-
cantly greater perceived and internalized stigma than
those living with HIV [61]). This has led some research-
ers to recommend the design of ‘generic’ measures of
stigma to avoid duplicated efforts across disciplines [41,
62]. This emphasizes the strong need for valid and reli-
able measures to investigate chronic diseases-related
social stigma in both community and research settings.
Additionally, the culturally-dependent nature of the
social stigma construct [63, 64], and the lack of an Ara-
bic measure, highlighted the urgent need for developing
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a culturally adapted and valid instrument to assess social
stigma toward people living with chronic diseases. Add-
ing to that, the growing prevalence and impact of chronic
diseases continues to challenge health systems world-
wide, and effective national chronic diseases policies and
strategies have been demonstrated to reduce this burden
of chronic diseases [65]. Therefore, it's deemed neces-
sary to assess public attitudes towards people living with
chronic diseases and consequently provide educational
campaigns for the general population and programs to
the at-risk population to promote healthy behaviors and
avoid modifiable risk factors of chronic diseases [66].
Hence, understanding the stigma towards people living
with chronic diseases could then guide efforts to address
the most pressing domains of stigma and in turn remove
barriers to chronic diseases prevention, care and treat-
ment [67].

In this study, we chose to translate to Arabic, adapt and
validate one scale that has been designed by Green et al.
[68] to assess social stigma attached to HIV. The scale is
composed of 15 items worded to target people with HIV
(e.g., “People with HIV should be ashamed of themselves”
or “People with HIV are not to be trusted”). Items are
scored on a 4-Likert point scale ranging from “strongly
disagree” to “strongly agree” In the original validation,
authors found that a one-factor solution produced the
best fit to the data, and was more reliable than the sub-
scales based upon the three separate theoretically-based
domains (i.e., cognitive aspects, victim-blaming, and
treatment from society). After an extensive, in-depth
literature review, this scale was deemed appropriate to
measure social stigma attached to any other chronic dis-
ease, and this, for many reasons (further details about the
development and adaptation of the scale can be found
later in this paper). Levels of stigma held by the general
public toward people with HIV has been found to be
close to those exhibited toward people with epilepsy [69],
and even lower in certain aspects than stigma toward
people with hypertension [61]. Additionally, stigma asso-
ciated with HIV and other chronic diseases share mul-
tiple characteristics. Indeed, people fear chronic diseases
of any type and attribute its onset to undesirable charac-
teristics of the affected person and blame them, which
gives them the illusion of control and feelings of protec-
tion against vulnerability [70, 71]. This might lead to aver-
sion of others toward people living with chronic diseases,
and in turn to social exclusion/rejection, and reluctance
to disclose the diagnosis (e.g., HIV [72], cancer [73],
diabetes [74], epilepsy [75], tuberculosis [76], dementia
[77]). People with HIV, as well as with other chronic dis-
eases, may be perceived as responsible for their diseases
(HIV, severe acute respiratory syndrome (SARS), and
tuberculosis [78]; cancer [17]; diabetes [36], obesity [79]),
ashamed on themselves (HIV [80], tuberculosis [81],
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epilepsy [82], diabetes [83, 84], cancer [85], obesity [86],
psoriasis [87]), untrustworthy (HIV [88], chronic pain
[89], scleroderma [90], non-epileptic seizures [91], diabe-
tes), less intelligent (HIV [92], Diabetes [74], obesity [79],
epilepsy [93]), weak-willed (HIV [68], chronic pain [89],
cancer [94], diabetes [95], obesity [96], migraine [97]),
and not allowed or unable to play or work with children
(HIV [98], epilepsy [93], diabetes [99], cancer [100]).

For all these reasons, and for the purposes of this study,
the word “HIV” in each item of the above-mentioned
scale was changed to “chronic diseases” (e.g., “People
with chronic diseases should be ashamed of themselves”
or “People with chronic diseases are not to be trusted”),
in order to assess social stigma held by society toward
people living with different chronic illnesses; and the
new, modified version of the scale was labeled as “the
Social Stigma Scale of Chronic Diseases” (SSS-CD).
Thereafter, the psychometric properties of the Arabic
translation of the SSS-CD were examined. We hypoth-
esized that the scale will confirm the originally proposed
one-factor structure identically in both genders and will
show a good reliability. Additionally, convergent valid-
ity is expected to be evidenced by testing whether the
SSS-CD relates to another measure of Social Stigmatiza-
tion, i.e., The Standardized Stigmatization Questionnaire
(SSQ) [101], which assesses perceived social stigmatiza-
tion (i.e., how respondents think most people will react
to a person who becomes ill), and predisposition to enact
stigmatization towards the ill person. As both the SSS-
CD and the SSQ measure the same construct of social
stigma, we hypothesized that SSS-CD scores will corre-
late positively and strongly with SSQ dimensions.

Table 1 Sociodemographic characteristics of the participants

Variable Total First Second
sample split-half split-half
(N=570) subsample subsample
(n=277) (n=293)
Gender
Men 179 (31.4%) 90 (32.5%) 89 (30.4%)
Women 391 (68.6%) 187 (67.5%) 204 (69.6%)
Marital status
Single 477 (83.7%) 232(83.8%) 245 (83.6%)
Married 93 (16.3%) 45 (16.2%) 48 (16.4%)
Education
Secondary or less 29 (5.1%) 18 (6.5%) 11 (3.8%)
University 541 (94.9%) 259 (93.5%) 282 (96.2%)
Region of living
Urban 280 (49.1%) 141 (50.9%) 139 (47.4%)
Rural 290 (50.9%) 136 (49.1%) 154 (52.6%)
Mean+SD
Age (in years) 2459+6.75 2488+776 2432+563
Household crowding index  1.10+0.51 1.13+£056 1.07+045
(person/room)
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Methods

Procedures

All data were collected via a Google Form link, between
July and August 2022. The survey needed between 10 and
15 min to be completed. The project was advertised on
social media and the research team approached friends
and family members; the link was shared among those
who accepted to participate through social media appli-
cations (WhatsApp, Instagram, Facebook). Consequently,
participants were asked to forward the link to other
friends and family members they know, explaining the
snowball technique. Inclusion criteria for participation
included being of a resident and citizen of Lebanon, aged
over 18 years, and willing to participate (Further details
about data collection can be found in [102]). After pro-
viding digital informed consent, participants were asked
to complete the instruments described above, which
were presented in a pre-randomized order to control for
order effects.

Participants

A total of 570 Lebanese adults enrolled in this study, with
a mean age of 24.59 years (SD=6.75) and 68.6% women.
Other sample characteristics are displayed in Table 1.

Measures

Adaptation and development of the SSS-CD

As mentioned above, choosing to develop a scale assess-
ing social stigma attached to chronic diseases and based
on items derived from Green’s scale [68] was mainly
guided by the theoretical viewpoints that social stigma
shares substantial similarities across a broad range of
chronic diseases [41]. Regarding the scale adaptation
and development procedure, the initial version of all 15
items of the original scale was examined for relevance by
a panel composed of specialist clinicians and researchers
with expertise in the field of stigma. The review involved
the following two aspects: (a) relevance of the original
15 items to the scale (more particularly, to the targeted
construct and population), and (b) suitability for the
Arab cultural background. As previously mentioned, the
main modification consisted in changing the word “HIV”
in each item of the initial version of the scale to “chronic
diseases”. After reviewing the initial pool of 15 items, two
items were considered as being too specific to HIV as a
sexually transmitted disease, and were thus removed (i.e.,
dirtiness and having a child). Indeed, in Arab countries
in particular, homosexuality and non-marital sex are pro-
hibited; therefore, HIV is viewed as “a moral disease” and
people with HIV are considered as deviant for having vio-
lated socio-religious rules and moral commitments [103].
This might lead to perceptions of dirtiness and inability
or inability/non-deservedness of having children. One
item was judged as too narrow and very specific to people
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with HIV (i.e. “Prisoners with chronic diseases should be
segregated”). As such this item has been reworded as fol-
lows: “People with chronic diseases should be segregated
in the workplace”, which also enables to include the con-
cept of stigma from co-workers, colleagues or employ-
ers in the workplace that was missing in the scale. As
such, the analyses were performed on 13 selected items
out of the 15 initial items. These items are scored from
1 (strongly disagree) to 4 (strongly agree), with higher
scores indicating more stigmatized attitudes toward peo-
ple living with chronic diseases.

Translation procedure

This translation process was done in conformity to
international guidelines required for a scale’s validation
[104, 105]. The cross-cultural adaptation was initiated
by a two-step translation procedure: a forward transla-
tion (from English to Arabic), then a backward transla-
tion (from Arabic to English), performed by two distinct
healthcare professionals, native Arabic speakers and
fluent in English. The initial and translated English ver-
sions were compared to detect and later eliminate any
inconsistencies; the procedure was repeated until all the
inconsistencies were solved. At the end, the final Arabic
version was approved by a committee constituted of two
psychologists and two psychiatrists. A pilot test was done
on 20 participants to ensure that all questions were well
understood. No changes were done afterwards.

Other measures

The Standardized Stigmatization Questionnaire (SSQ)
[101] assesses the perception of social stigmatization and
the predisposition to enact stigmatization through three
dimensions: Social self-interest (e.g., “Would most people
avoid talking to him if possible?”), Evolutionary self-inter-
est (e.g., “Would most people be happy if he were to work
together with them in their workplace?”), and Psycholog-
ical self-interest (e.g., “Do most people think one of the
main causes of his condition is a lack of moral strength or
will power?”). The SSQ is a 13-item psychometric instru-
ment used with a 4-point Likert scale. Higher scores indi-
cate higher stigmatization (v=0.83).

Demographics. Participants were asked to provide their
demographic details consisting of age, gender, highest
educational attainment, region of living, marital status.
The number of persons and rooms in the house were
used to compute the household crowding index (person/
room); the higher the number, the lower the socioeco-
nomic status [106].

Analytic Strategy

Data treatment. There were no missing responses in
the dataset. To examine the factor structure of the SSS-
CD, we used an EFA-to-CFA strategy [107]. To ensure
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adequate sample sizes for both EFA and CFA, we split the
main sample using an SPSS computer-generated random
technique; sample characteristics of the two split-halves
are reported in Table 1. There were no significant dif-
ferences between the two subsamples in terms of mean
age, 1(568)=0.984, p=.326, education level x*(1)=2.22,
p=.136, marital status x*(1)=0.002, p=.965 and the dis-
tribution of women and men, x*(1)=0.296, p=.587.

Exploratory factor analysis. To explore the factor
structure of SSS-CD, we computed a principal-axis EFA
with the first split-half subsample using the FACTOR
software [108, 109]. A minimum sample of 120 par-
ticipants was calculated according to Comree and Lee
[110], who suggested 10 participants per scale’s item. We
verified all requirements related to item-communality
[111], average item correlations, and item-total correla-
tions [112]. The Kaiser-Meyer-Olkin (KMO) measure of
sampling adequacy (which should ideally be >0.80) and
Bartlett’s test of sphericity (which should be significant)
ensured the adequacy of our sample [113]. The procedure
for determining the number of factors to extract was par-
allel analysis [114] using the Pearson correlation matrix.
Weighted Root Mean Square Residual (WRMR) was also
calculated to assess the model fit (values<1 have been
recommended to represent good fit; [115]. Item retention
was based on the recommendation that items with “fair”
loadings and above (i.e., = 0.4) [116].

Confirmatory factor analysis. We used data from
the second split-half to conduct a CFA using the SPSS
AMOS v.29 software. A previous study suggested that
the minimum sample size to conduct a confirmatory fac-
tor analysis ranges from 3 to 20 times the number of the
scale’s variables [117], which was surpassed in our study.
Our intention was to test the model extracted from the
EFA. Parameter estimates were obtained using the maxi-
mum likelihood method and fit indices. The normed
model chi-square (x*/df), the Steiger-Lind root mean
square error of approximation (RMSEA), the Tucker-
Lewis Index (TLI) and the comparative fit index (CFI).
Values<3 for x*/df, and <0.08 for RMSEA, and 0.90 for
CFI and TLI indicate acceptable fit of the model to the
data [118].

Gender invariance. To examine gender invariance of
IEQ scores, we conducted multi-group CFA [119] using
the second split-half subsample. Measurement invari-
ance was assessed at the configural, metric, and scalar
levels [120]. Configural invariance implies that the latent
IEQ variable(s) and the pattern of loadings of the latent
variable(s) on indicators are similar across gender (i.e.,
the unconstrained latent model should fit the data well in
both groups). Metric invariance implies that the magni-
tude of the loadings is similar across gender; this is tested
by comparing two nested models consisting of a baseline
model and an invariance model. Lastly, scalar invariance
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implies that both the item loadings and item intercepts
are similar across gender and is examined using the same
nested-model comparison strategy as with metric invari-
ance [119]. Following previous recommendations [119,
121], we accepted ACFI<0.010 and ARMSEA<0.015
or ASRMR<0.010 (0.030 for factorial invariance) as
evidence of invariance. We aimed to test for gender
differences on latent IEQ scores using an independent-
samples ¢-test only if scalar or partial scalar invariance
were established.

Further analyses. Composite reliability in both sub-
samples was assessed using McDonald’s o and its asso-
ciated 95% CI, with values greater than 0.70 reflecting
adequate composite reliability [122]. McDonald’s o was
selected as a measure of composite reliability because of
known problems with the use of Cronbach’s a (e.g., [123].
To assess convergent and criterion-related validity, we
examined bivariate correlations between SSS-CD and
SSQ scores using the total sample. All scores had normal
distribution, as identified by skewness and kurtosis val-
ues varying between —1 and +1 [124]; therefore, Pearson
correlation test was used. Based on Cohen’s recommen-
dations [125], values<0.10 were considered weak, ~ 0.30
were considered moderate, and ~0.50 were considered
strong correlations.

Results

Exploratory factor analysis of the SSS-CD

Factor analysis on sample 1. The Bartlett’s test of sphe-
ricity, x*(36)=678.8, p<.001, and KMO (0.805) indicated
that the SSS-CD items had adequate common variance
for factor analysis. The results of the EFA revealed one
factor, which explained 55.69% of the common variance.
Items 6 and 7 were removed because of low communality
(<0.3). The WRMR value was also adequate (=0.091; 95%
CI10.082-0.097), indicating good fit of the model.
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Factor structure congruence and composite reliability.
The factor loadings reported in Table 2. McDonald’s «»
was adequate in women (w=0.67), men (0v=0.76), and
the total subsample (0=0.72).

Confirmatory Factor Analysis of the SSS-CD

CFA indicated that fit indices of the 2-factor model of
the SSS-CD were acceptable: x*/df=115.52/43=2.69,
RMSEA=0.076 (90% CI 0.059, 0.093), SRMR=0.070,
CFI=0.928, TLI=0.908. However, item 11 had a
low factor loading (=0.32). We removed it and re-
did the analysis; the fit indices improved as follows:
X2/df=92.95/34=2.73, RMSEA=0.077 (90% CI 0.059,
0.096), SRMR=0.062, CF1=0.939, TLI=0.919. The stan-
dardized estimates of factor loadings were all adequate
(see Table 2).

Composite reliability
Composite reliability of scores was adequate in women
(w=0.71), men (0=0.72), and the total sample (v=0.71).

Gender invariance of the SSS-CD

As reported in Table 3, indices suggested that configural,
metric, and scalar invariance was supported across gen-
der. In terms of stigma towards patients, men (M=19.48,
SD=5.78) had a higher mean STP score compared to
women (M=18.10, SD=5.24) in the second split-half sub-
sample, £(291)=2.015, p=.045, d=0.250.

Convergent validity

Higher SSS-CD scores were moderately-to-strongly sig-
nificantly associated with more social self-interest, evo-
lutionary self-interest, and psychological self-interest
(Table 4).

Table 2 The 10 items of the Social Stigma Scale of Chronic Diseases (SSS-CD) in English and Factor Loadings Derived from
the Exploratory Factor Analyses (EFA) in the First Split-Half Subsample, and Standardized Estimates of Factor Loadings from the
Confirmatory Factor Analysis (CFA) in the Second Split-Half Subsample

EFA CFA
Item Factor 1 Factor 2
1. People with chronic diseases are as intelligent as anybody else* 0.53 0.75
2. People with chronic diseases are not to be trusted 0.69 0.66
3. Being with chronic diseases says nothing about who you are* 0.62 043
4. People with chronic diseases are no different from anybody else* 0.68 0.77
5. People with chronic diseases should be ashamed on themselves 0.76 0.80
6. People with chronic diseases have nothing to feel guilty about* 0.75 042
7.You become with chronic diseases by being weak-willed or foolish 0.77 0.80
8. People with chronic diseases should be segregated in the workplace 0.76 0.74
9. It is safe for people with chronic diseases to work with children* 0.70 0.56
10. People with chronic diseases must expect some restrictions on their freedom* 0.69 0.72

*refers to reversed scoring items; Factor 1=Negative attitude towards stigma; Factor 2=Positive attitude towards stigma
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Table 3 Measurement Invariance of the Social Stigma Scale of Chronic Diseases (S5S-CD) items Across Gender in the Second Split-Half Subsample

Adf

ASRMR

ACFI ARMSEA

Model Comparison Ve

SRMR
0.064
0.083

RMSEA
0.056
0.055

CFI

df

Model

68 0.935

131.02
143.33

Configural
Metric

0.138
0919

0.019

0.004 0.001

0.005

12.31

Configural vs. metric
Metric vs. scalar

0.931

76
84

8

0.004 <0.001

3.22

Standardised root mean square residual

0.083

0.051

0.936
Steiger-Lind root mean square error of approximation; SRMR

146.55
Comparative fitindex; RMSEA

Scalar

Note. CFI

(2023) 23:1375
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Table 4 Correlations of the Social Stigma Scale of Chronic
Diseases (SSS-CD) scores with the other measures in the total
sample

1 2 3 4 5
1. Social stigma of chronic 1
diseases (555-CD)
2. Social self-interest 040%** 1
3. Evolutionary self-interest 0.37**¥*  0.61*** 1
4. Psychological self-interest 0A42%**  0A48***  (0.28*** ]
5. Age 0.05 0.09* 007 004 1

*p<.05; ** p<.01; *** p<.001

Discussion

A growing body of literature has demonstrated that pub-
lic stigma is commonly experienced by people living with
chronic illnesses [126, 127], in Arab countries and glob-
ally. However, there is a lack of psychometrically sound
instruments evaluating social stigma across chronic ill-
nesses [36, 41]. As a contribution to this literature, we
sought to adapt and develop a measure to assess public
attitudes towards people living with chronic diseases in
Arabic-speaking populations, the 10-item Social Stigma
Scale of Chronic Diseases (SSS-CD). Our findings sug-
gest that the SSS-CD has robust psychometric qualities,
with adequate factorial and convergent validity, as well
as gender invariance. Strong evidence for good inter-
nal consistency was also demonstrated by a McDonald’s
omega value of 0.73 for the total score. Using McDonald’s
Omega is recommended for examining reliability since
it gives a more optimal estimation measure of compos-
ite reliability compared to Cronbach Alpha [128], thus
representing a strength of our analysis. The reliability of
a measure, as evaluated using its internal consistency, is
a necessary step during the validation process. As mea-
surement error can be present in content sampling,
internal consistency is considered as the consistency of
the survey results [129]. Internal consistency allows to
ensure that each item on the SSS-CD reflects the social
stigma construct it is intended to assess. In other words,
this psychometric property indicates to what extent the
10 items of the SSS-CD are inter-correlated, and whether
they are consistent in measuring the same construct
[129].

In terms of the factorial validity of the SSS-CD, our
results are consistent with previous work showing that
scores are unidimensional. Indeed, in the original vali-
dation study, Green [68] showed that that the initially
theoretically driven three separate domains (cognitive
features, victim blaming, and treatment from society) did
not operate independently in a sample of Scottish com-
munity adults. Indeed, fit of the unidimensional model of
SSS-CD scores in the present study was adequate when
tested using both EFA and CFA, with the latter achiev-
ing adequate fit without the need for modifications. One
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broad conclusion that may preliminarily be drawn on the
basis of these results is that the SSS-CD retains a unidi-
mensional structure across a wide range of chronic dis-
eases, which supports that the one-factor model of social
stigma surrounding chronic conditions holds up cross
culturally. The unidimensional structure of the SSS-CD is
advantageous, as it allows to easily calculate a total score.
This may foster its application in large screening studies
and facilitate cross-national comparisons of scores. We
are aware, however, that to confirm our assumptions it
will be important to examine the extent to which scores
on the SSS-CD are invariant across different diseases in
future research.

Our results also indicated that the unidimensional fac-
tor structure of SSS-CD scores was not identical across
women and men (in our EFA) and achieved full scalar
variance (in our CFA) where stigma was higher among
men compared to women consistent with other stud-
ies [130, 131]. For instance, Chinese American women
tended to endorse that health insurance policies should
provide coverage for the dementia-related care needs
more than did their male counterpart [129]. This find-
ing can be explained by the fact that women held posi-
tive attitudes and are more likely to seek help for health
issues than men [132]. Men may seek counseling less
often than women and men may internalize public
stigma more strongly than women [131]. This may be
explained by the fact that traditional gender roles lead
society to actually stigmatize men with disease diagnosis
to a greater degree than women [130]. In contrast with
these findings, other studies documented greater stigma
levels towards chronic illnesses such as cancer [133], HIV
[134], and human papillomavirus (HPV) infection [135]
in women from Kenya, USA and Senegal as compared to
men. Even though these discrepancies may be explained
by multiple determinants, such as socio-cultural factors
and gender roles, future studies still need to explore gen-
der influences in chronic illnesses social stigma in differ-
ent contexts and backgrounds. In addition, it is crucial
that gender invariance be established and taken into
account in the design and validation of chronic illness
stigma measures, to ensure accurate gender comparisons.
Finally, our findings revealed that all three dimensions of
stigmatization (social, psychological and evolutionary
stigmatization) as assessed using the SSQ were positively
correlated with SSS-CD scores. The SSQ was designed
to measure stigma held by the general public towards
people with chronic illness [101]. The SSQ is divided into
three components of stigmatization, i.e. social self-inter-
est which reflects social distance of the respondent to the
chronically ill, evolutionary self-interest which assesses
the way how the respondent is likely to react, and psy-
chological self-interest, which describes the allocation
of negative attributes (e.g., ‘badness’ and ‘failure’) to the
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chronically ill in order to provide the self with relative
self-glorification. According to Bagozzi [136] convergent
validity refers to the fact that “measures of the same con-
struct should be highly intercorrelated among themselves
and uniform in the pattern of intercorrelations” Given
that the SSQ and the SSS-CD both capture similar infor-
mation on social stigma, positive correlations between
the total SSS-CD scores and all three subscores of the
SSQ provide evidence for the relatively strong conver-
gent validity, which, in turn, is an indication of construct
validity. This finding implies that the SSS-CD is a valid
self-report tool, and underscores its utility of in measur-
ing social stigma towards the chronically ill among Ara-
bic-speaking community adults.

Limitations

A number of limitations of the present study could be
improved in future studies. First, the method of recruit-
ment was performed only among a Lebanese sample
of community people, which might compromise the
generalizability of our conclusions to Arabic-speaking
adults from other Arab and non-Arab countries. We are
not capable of retrieving the response rate from Google
forms, which predisposes us to a selection bias. In addi-
tion, we adopted a web-based method for data collection,
which mostly attracted women (68.6%) and highly edu-
cated (94.9%) participants. This may limit the generaliz-
ability of our findings. This may be particularly important
given that the vast majority of participants are educated
and females. Larger and cross-national validation studies
is still need to confirm the robustness of the scale across
Arab countries. A further limitation of the present work
was that the SSQ scale is not validated in Arabic and we
did not assess other psychometric properties such as
divergent validity or test-retest reliability, which should
be rectified in future research.

Conclusion

The present study supports the adequate psychometric
properties of the 10-item Social Stigma Scale of Chronic
Diseases (SSS-CD) in terms of factor structure, reliabil-
ity, gender invariance, and convergent validity. We thus
preliminarily recommend its use among Arabic-speaking
people from the general population to measure public
attitudes towards people living with chronic diseases.
Providing this simple, convenient and reliable measure
will hopefully enable to draw a clear overview of the
prevalence and characteristics of social stigma attached
to chronic diseases in Arabic-speaking communities.
This would, in turn, assist decision makers and stake-
holders in implementing effective and culturally tailored
anti-stigma strategies aiming at improving community
integration of people living with chronic diseases in Arab
settings. However, given that this was the first study to
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examine the psychometric properties of the SSS-CD, the
present findings and conclusions should be considered
tentative pending future cross-national validation stud-
ies. Also, additional studies attempting to address the
above-mentioned limitations are warranted.
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