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Abstract

Background and Aim: The COVID-19 is a stigmatizing infectious disease even after

healing. Until now, no COVID-19 stigma scale validated in Tunisian Arabic language

among the general population is available. Developing such tools is necessary to

detect COVID-19 stigma and reduce it effectively. Indeed, stigmatization of COVID-

19 patients could increase the spread of this disease and its related mental health

issues. We aimed at testing the validity of a translated and modified version of the

12-item HIV stigma scale among Tunisian COVID-19 patients.

Methods: A cross-sectional study was conducted between November and December

2020 among a representative sample of COVID-19 patients in the governorate of

Sousse, Tunisia, after quarantine. The 12-item HIV stigma scale was translated in

Tunisian Arabic and then modified to be adapted to the Tunisian context. The prelim-

inary modified version was administrated to the participants by pretrained medical

doctors during phone calls. It consisted on 20 items covering the four stigma dimen-

sions (personalized stigma, disclosure concerns, concerns with public attitudes, and

negative self-image). The psychometric evaluation of this version included internal

consistency as well as principal component analysis (PCA).

Results: The responses of 346 COVID-19 patients were obtained. Their median age

was 40 years (interquartile range: 30-54.5). Females represented 60.4% of them. The

PCA resulted in a three factor solution with 14 items. This 14-item scale demon-

strated good internal consistency with a global Cronbach's α of 0.91 and values of

0.94, 0.93, and 0.98 for social stigma, negative self-image, and disclosure concerns,

respectively.

Conclusion: This study provides a reliable and valid instrument for stigma measuring

among Tunisian COVID-19 patients. The use of this scale would contribute in reduc-

ing the spread of this new infectious disease and its related mental health issues.
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1 | BACKGROUND

The COVID-19 outbreak has provoked rejection of people with cer-

tain ethnic backgrounds, health care workers, patients with COVID-

19 infection as well as their families.1 Indeed, a systematic review on

previous infectious outbreaks over the last 20 years revealed a high

prevalence of stigma related to this kind of disease.2 This discrimina-

tory behavior may remain even after recovery.2 Consequently,

COVID-19 patients may hide their infection episode and avoid medi-

cal care which can lead to severe consequences for their physical and

mental health.1 At the collective level, stigma may result in more diffi-

culties in controlling the pandemic spread for public health authori-

ties.2-5 A recent meta-analysis underlined higher prevalence of

COVID-19 stigma in low and middle income countries including Arab

countries.6 However, a variety of tools was used to measure this issue

in these countries.6-8 Actually, little interest was given to develop and

valid specific scales measuring COVID-19-related stigma among

patients worldwide.9,10 Furthermore, several studies focused on

stigma toward healthcare providers, while fewer studies assessed

stigma among the general population.9,11

At the time of the current study, no Arabic scale was available to

measure stigma in the Arab speaking countries. Besides, in the North

African region, researchers put more emphasis on the clinical aspects

of COVID-19 infection and overlooked its psychosocial impact.12,13

Providing valid tools to measure COVID-19 stigma is crucial not

only for healthcare professionals but also for policy makers to monitor

and reduce the spread of COVID-19 and its related mental health

issues.2

To address this gap, we translated, adapted, and tested the psy-

chometric properties of the Berger-HIV stigma scale.14 This tool

would be able to measure COVID-19 related stigma among the

Tunisian general population after quarantine accurately and reliably?

The HIV shares similar characteristics with COVID-19 in terms of

social isolation, fear of contagion and community discrimination.10 It

also evaluate stigma in its various aspects: personalized stigma; disclo-

sure concerns; negative self-image; and concern with public atti-

tudes.15 This questionnaire was widely used as screening tool for

stigma in previous infectious outbreaks as well as in this current pan-

demic.9,10,16,17 Accordingly, we hypotheses that this tool would repre-

sent a reliable and accurate tool to measure COVID-19 related stigma

among the Tunisian general population after quarantine.

Accordingly, the aim of the current study was to determine

whether a translated and modified version of the 12-item HIV stigma

scale is reliable and accurate among adults with COVID-19 infection

after quarantine in Sousse, Tunisia.

2 | METHODS

2.1 | Study design

A cross-sectional study was conducted between the sixth of

November and the 12th of December 2020 among patients with

confirmed SARS-COV-2 infection in the governorate of Sousse

(Tunisia) during the third week after diagnosis.

2.2 | Study population

Participants were recruited from a dynamic cohort of 375 patients

newly diagnosed with COVID-19 in the governorate of Sousse. This

cohort was followed to evaluate compliance with home-quarantine and

the prognosis of COVID-19 among them. To constitute this cohort,

simple random sampling of 15 patients was daily performed among the

new declared COVID-19 cases between the 28th of October and the

28th of November 2020. The daily lists of patients newly diagnosed

with COVID-19 were obtained from the Regional Health Direction of

Sousse. These lists contained data about the sociodemographic charac-

teristics, the origin, and contact information. Duplicated patients, those

from other governorates and those without contact details were

deleted from the lists before performing randomization. The mean of

daily number of cases in the region was 67 ± 4 during the study period.

2.3 | Inclusion and exclusion criteria

From this cohort of 375 patients, those above the age of 18 years and

which gave informed consent were included to the current study. For-

eign patients, those who were hospitalized and those with sensorial

problems or any clinical condition that could affect comprehension

capacities, were not included to the current study.

2.4 | Procedure

Three pretrained medical doctors administrated a pretested questionnaire

written in Tunisian Arabic to each participant by interview during two

phone calls. The first part of the questionnaire, administrated during the

first week from diagnosis, served to collect data about the

sociodemographic characteristics (age, gender, and profession), the setting

of quarantine, the occurrence of new cases of COVID-19 at home or at

work, and the impact of the COVID-19 on its professional and financial sit-

uation. The second part of the questionnaire, administrated during the

fourth week from the diagnosis, focused on stigma related to the COVID-

19 episode. Responses of participants were registered electronically using

Google forms. To ovoidmissing data, all responsesweremandatory before

sending each completed form.

2.5 | Measurement tool

The 40-item HIV stigma scale14 was developed and validated by Berger

et al in the Sweden context in 2001. The 12-items short version showed

satisfactory construct validity and reliability comparing to psychometric

properties of the full-length scale (Cronbach's α for the subscales were all

>0.7).15 This questionnaire was widely used as screening tool for stigma in
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previous infectious outbreaks as well as in this current pandemic.9,10,16,17

Thus, we used this short version with its four subscales intended to evalu-

ate concerns with public attitudes, personalized stigma, negative self-

image, and disclosure concerns.15 The response format was maintained: a

4-point Likert scale ranging from strongly disagree (1) to strongly agree (4).

Responses were then summed to calculate subscale scores. Higher scores

indicate a greater level of Covid-19-related stigma.

2.6 | Translation and cross-cultural adaptation of
the scale

The cross cultural adaptation of the short version of the HIV stigma

scale was ensured as proposed by Guillemin et al.18: First, the 12 items

were translated from English to Tunisian Arabic by three bilingual

experts (Native Tunisian Arab-speaking people) previously informed

about the study purpose. Then the Tunisian Arabic scale version was

re-translated to English by three other professional translators. A group

of multidisciplinary experts (security risk management, public health,

and medical English), compared the two versions and ensured that the

Arabic version was clear, relevant and preserves the original meaning.

2.7 | Modification of the scale

After reviewing the literature about tools related to stigma against

other diseases19,20 and interviewing 70 COVID-19 patients diagnosed

during October 2020, eight items in Tunisian dialect were added to

the translated version (five for concern about public attitudes dimen-

sion and three for negative self-image dimension). The experimental

version of the COVD-19 stigma scale contained 20 items with the

same number of dimensions as the original English version of the scale

(more details are shown in Appendix 1).

2.8 | Validation of the modified scale

2.8.1 | Face validity

The experimental version of the stigma scale was pretested on a con-

venience sample of 30 patients 1 week after the end of their home

quarantine to assess the cultural acceptability and the understandabil-

ity of the items. Unclear items and those that were difficult to under-

stand by two or more patients were reformulated taking into account

their comments and the opinion of experts.

2.8.2 | Content validity

The experimental version of the stigma scale was given to two other

experts who were familiar with psychometric methods for assessment

of content validity. They evaluated the items with respect to appropri-

ate wording, grammar, clarity, understandability, and relatedness to

Tunisian culture. They were also required to review the items with

respect to their relevance.

2.8.3 | Construct validity

Confirmatory factor analysis was performed to extract main factors. Inde-

pendent factors were obtained using principal component analysis (PCA). A

factor was considered to be relevant only if its eigenvalue was greater than

1, to indicate that a component explains more variance than any single

item.21 Varimax orthogonal rotation with calculation of the Keizer-Meyer-

Olkin index (KMO index)was then used to reorganize the representation of

items for each selected factor.22 The Bartlett's test of sphericity served to

determine whether there was at least one significant correlation between

two of the studied items.23 Incomplete observationswere deleted.

2.8.4 | Reliability

The reliability of the questionnaire was assessed, using internal con-

sistency. Cronbach's alpha coefficients, showing how much each of

the items in the questionnaire is related to the overall result, indicates

acceptable reliability if it is above 0.7.23

2.9 | Data analysis

Data capture and analysis were performed using IBM Statistical Pack-

age for the Social Sciences version 10.

Descriptive statisticswere reported as frequencies for categorical var-

iables and asmeans and SDs for quantitative ones. All statistical tests were

two-tailed, and P values <.05were considered statistically significant.

2.10 | Ethics approval and consent to participate

This study was undertaken with respect of the rights and the integrity

of people. The study protocol was approved by the Ethical Committee

of Farhat Hached University Hospital. Permission from The Regional

Health Direction was obtained. Verbal informed consents were

obtained beforehand from all participants after providing explanations

by the investigators about the aim of the study and confidentiality of

the collected data. Participation was voluntary and the participants

did not receive any payment. Data were anonymized for this study.

3 | RESULTS

3.1 | Characteristics of the study sample

A total of 365 adults fulfilled the inclusion criteria. Of these patients,

14 were lost to follow-up and five did not gave consent to participate

to the current study.
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The median age of participants was 40 years (interquartile range,

30-54.5 years), with extremes ranging from 18 to 90 years. Among

participants, 60.4% were female and 81.3% had secondary or univer-

sity educational level. Healthcare providers accounted for 44 (12.7%)

of participants. Home quarantine with family members was reported

by 250 (78.4%) participants. Contamination of other people at home

and at work was reported by 100 (29.1%) and 14 (4.1%) participants,

respectively. Because of COVID-19 illness, 7 (2%) lost their job and

59 (17.1%) reported financial deterioration.

3.2 | Measurement of COVID-19-related stigma

Descriptive statistics for the scale are presented in Table 1. Missing

data were mainly in “concerns about public attitudes” and “personal-
ized stigma” dimensions.

Highest scores were recorded on the questions “I did not tell any-

one that I have COVID-19 except my close entourage” (2.32 ± 0.82)

and “Telling someone I have COVID-19 is risky” (2.29 ± 0.81). We

found mean scores of 15.9/32 (±4), 10.7/24 (±2.2), 6.9/12 ± 2.38,

and 5.7/12 (±1.4) for concern about public attitudes, negative

self-image, disclosure concerns, and personalized stigma, respectively

(Table 1).

3.3 | Statistical validation of the questionnaire

3.3.1 | Internal consistency

The global reliability for the 20 items scale was at 0.93. Cronbach's

alpha was between 0.56 and 0.98 for the questionnaire's dimensions,

and the highest reliability was related to disclosure concerns. The

TABLE 1 Descriptive statistics for items and dimensions in the translated and modified version of the 12-item short version of the HIV
stigma scale

Items n

Mean
item
scorea

(SD)

Mean
subscale

score (SD)

Reliability
for original

items

Reliability with
additional

itemsb

Personalized stigma 5.64 (1.43) 0.82 —

P1. Some people avoid dealing with me despite my respect of social

distancing and wearing mask

332 2.21 (0.73)

P2. People I care about stopped calling after learning I have COVID-19 336 1.75 (0.56)

P3. I have friends that stopped talking to me after telling them I have

COVID-19

336 1.70 (0.52)

Disclosure concerns 6.86 (2.38) 0.98 —

D1. Telling someone I have COVID-19 is risky 344 2.29 (0.81)

D2. I work hard to keep my COVID-19 a secret 345 2.28 (0.82)

D3. I did not tell anyone that I have COVID-19 except my close

entourage

345 2.32 (0.82)

Concerns about public attitudes 15.95 (4.05) 0.91 0.93

C1. People with COVID-19 are treated like outcasts 338 2.12 (0.71)

C2. Most people believe a person who has COVID-19 is dirty 337 2.05 (0.69)

C3. Most people are uncomfortable around someone with COVID-19 334 2.23 (0.72)

C4. People do not want to use the objects you touchb 331 2.22 (0.72)

C5. People made you feel that being ill was your mistakeb 337 1.84 (0.63)

C6. People treat you with contemptb 336 1.72 (0.58)

C7. People told you humiliating commentsb 336 1.70 (0.59)

C8. People avoid dealing with your family membersb 332 2.10 (0.69)

Negative self-image 10.71 (2.16) 0.56 0.62

N1. I feel guilty because I have COVID-19 345 2.01 (0.64)

N2. People's attitudes about COVID-19 make me feel worse about

myself

339 1.55 (0.51)

N3. I feel I'm not as good a person as others because I have COVID-19 343 1.54 (0.49)

N4. When you got sick, you felt dirtyb 345 1.53 (0.51)

N5. If anyone from your entourage gets sick, you will feel guiltyb 345 2.54 (0.88)

N6. You feel ashamed because you got sickb 345 1.56 (0.51)

aPossible score for each item 1–4; higher scores reflect a higher level of perceived COVID-19-related stigma.
bAdditional item.
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reliability of each dimension with original and additional items is dis-

played in Table 1.

3.3.2 | Content Validity

Based on the participants' comments and considering the experts'

opinion, items P1, P3, and D3 were modified. Accordingly, “touching
me,” “lost friends,” and “very careful who I tell” were changed into

“dealing with me despite my respect of social distancing and wearing

mask,” “friends stopped talking to me,” and “I did not tell anyone

except my close entourage,” respectively.

3.3.3 | Construct validity

Table 2 represents the results of the confirmatory factor analysis for

the 20-item stigma scale construct. Three factors explaining 74.7% of

the total variance were identified. The eigenvalues of factors 1, 2, and

3 were 8.9, 4.4, and 1.6, respectively. The KMO value of the rotated

solution was 0.880. Bartlett's test of sphericity was significant (χ2

[91] = 5764.058, P < .001), which shows a good fit of the data. The

rotation converged in five iterations. A closer examination of the scree

plot shows that there are only three components that have an eigen-

value greater than 1 and it is depicted by the intersection of the dot-

ted line with the plot line in Figure 1. This is another evidence for a

three factor model of the scale.

The first factor involved as a combination of the original dimen-

sion “concerns about public attitudes” (C1, C2, and C3), the first item

of the original dimension “personalized stigma” (P1) and three new

items (C4, C5, and C8). This factor was renamed as “Social stigma.”
The second factor resulted from two items from the original “negative
self-image” dimension (N2 and N3) and two other new items (N4 and

N6). This factor was not renamed. The third factor matched the entire

original “disclosure concerns” dimension (D1, D2, and D3).

Four items loaded equally on factor one and two (P2, P3, C6, and

C7). Two others (N1 and N5) saturated on components one and three

(Table 3). These six items were therefore removed: Two items from

the original dimension “personalised stigma” (P2 and P3), one from

the original dimension “negative self-image” (N1) and three from the

TABLE 2 Principal factor analysis with Varimax rotation for the translated and modified version of the 12-item short version of the HIV
stigma scale (n = 332)

Factors

1 2 3

Eigen values 8.91 4.41 1.61

Variance explained (%) 45.6 71.2 82.8

Items

C4. People do not want to use the objects you touch 0.908 0.072 0.192

C3. Most people are uncomfortable around someone with COVID-19 0.907 0.071 0.194

P1. Some people avoid dealing with me despite my respect of social distancing and

wearing mask

0.898 0.088 0.168

C1. People with COVID-19 are treated like outcasts 0.768 0.101 0.375

C2. Most people believe a person who has COVID-19 is dirty 0.735 0.171 0.406

C5. People made you feel that being ill was your mistakea 0.676 0.408 0.172

C8. People avoid dealing with your family membersa 0.649 0.050 0.380

C6. People treat you with contempta 0.636 0.603 0.078

C7. People told you humiliating commentsa 0.592 0.592 0.067

N4. When you got sick, you felt dirtya 0.041 0.921 �0.116

N6. You feel ashamed because you got sicka 0.039 0.890 �0.044

N3. I feel I'm not as good a person as others because I have COVID-19 0.058 0.881 �0.035

N2. People's attitudes about COVID-19 make me feel worse about myself. 0.224 0.853 �0.048

P3. I have friends that stopped talking to me after telling them I have COVID-19 0.531 0.625 0.157

P2. People I care about stopped calling after learning I have COVID-19 0.581 0.615 0.196

D1. Telling someone I have COVID-19 is risky 0.193 �0.044 0.935

D2. I work hard to keep my COVID-19 a secret 0.201 �0.038 0.932

D3. I did not tell anyone that I have COVID-19 except my close entourage 0.214 �0.044 0.921

N5. If anyone from your entourage gets sick, you will feel guiltya 0.290 �0.378 0.518

N1. I feel guilty because I have COVID-19 0.259 0.142 0.464

aAdditional item.

MLOUKI ET AL. 5 of 9



eight added items (two were added to the “concerns about public atti-
tudes” dimension [C6 and C7] and one was added to the “negative
self-image” dimension [N5]).

As shown in Table 3, final factor analysis of the remaining

14 items revealed better construct validity than the 20-item scale.

The three factors explained 76% of the total variance. Internal consis-

tency was also high for total score (0.91) and three subscales

(Table 3). The 14-item Arabic version is illustrated in the additional file

(Appendix 1).

4 | DISCUSSION

Regarding the lack of Tunisian Arabic tool to measure COVID-

19-related stigma among the general population, we aimed to trans-

late, adapt, and test the HIV-stigma scale on adults with COVID-19

infection after quarantine, recruited from the general population in

Tunisia. After principal component analysis, the study resulted in a

14-item stigma scale measuring social stigma, negative self-image, and

disclosure concerns. The scale appeared feasible, reliable for the three

subscales, and had good construct validity.

The median age of participants in the current study was 40 years

with 61.4% aged between 31 and 64 years. Similar young age range

was reported by a national study about the characteristics of COVID-19

patients and the prognosis of the infection in the Tunisian general popu-

lation.24 In the literature, similar results were reported in several case

series.9,16,17 The proportion of healthcare professionals of 14.8% among

participants was also similar to that in the Tunisian national survey.24

Otherwise, 60.4% of participants were female. In line with our

results, several studies reported female predominance among the

declared COVID-19 patients.9,16 Most of cases did not require treat-

ment in a hospital structure and were self-isolated at home with fam-

ily members (78.4%). In fact, regarding the lack of confinement

centers in Tunisia, home quarantine was the only solution to isolate

COVID-19 patients.24

Highest scores were recorded on the following questions: “I am
very careful about who I tell that I have COVID-19” and “Telling
someone I have COVID-19 is risky”. These results join those in

Pakistan16 and India10 showing significantly higher levels of public

attitude and disclosure concerns domains. Only a few number of stud-

ies was found about COVID-19 stigma in the general population using

nonspecific or nonvalidated tools.10

The overall reliability for the 14-item Tunisian scale was at 0.91,

suggesting an excellent internal consistency. Similarly, the English ver-

sion of the stigma scale, originally developed to measure HIV-related

stigma, then adapted to measure post-SARS stigmatization among

500 Egyptian health care workers had a Cronbach's alpha of 0.91.9 In

line with these results, the reliability of the Ebola-related stigma ques-

tionnaire adapted for COVID-19 survivors experiencing stigma after

their discharge from the hospital in India was at 0.92.17 The current

study revealed Cronbach's alpha coefficients between 0.93 and 0.98

for final questionnaire's dimensions, and the highest reliability was

related to disclosure concerns. Consistent with these results, the

adapted 12-item HIV stigma scale showed adequate reliability for the

four dimensions (ranged from 0.73 to 0.87) among patients in

Pakistan16 and healthcare workers after quarantine in Vietnam.25

F IGURE 1 Scree plot of the
modified 12-item version of the
HIV stigma scale
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In view of the emergence of new SARS-Cov-2 variants of con-

cerns responsible for reinfection,26,27 higher exposure to stigma is

expected. The proposed COVID-19 stigma tool should be used to

early detect this issue among Tunisian COVID-19 patients and

guide its prevention. Further studies are recommended to measure

the magnitude and the risk factors of COVID-19 stigma in Tunisian

people. Qualitative studies would allow deeper understanding of

this issue. Adequate information of people about this new disease,

the ways of its dissemination and avoidance would reduce stigma

and emotional disorders among Tunisian people during the current

pandemic. Other validation studies are recommended to provide

reliable and accurate tools to measure other pandemic-related

mental health issues.

Results of the current research should be viewed in the light of

some limitations. First, the predominance of females and participants

self-isolated at home may have interfered with the measure of stigma

dimensions and caused selection bias. Nonetheless, a daily random

sampling was performed using updated lists of the new declared cases

in Sousse. Indeed, this predominance of females and home qua-

rantined patients was observed at the national level.24 Further investi-

gation on larger samples and different populations is required to

confirm our stigma-related results. Future research should also evalu-

ate if individuals confined in hospital or in a confinement center may

experience different levels of COVID-19 stigma. Second, nonresponse

to some items related to the public attitudes dimension may have

influenced the psychometric analysis. Disclosure concerns and

imposed social distancing could explain nonapplicability of these

items. Even so, the response rate for these items was acceptable

(at least 95.6% for item S4). Finally, the scarcity of studies focusing on

validating Arabic COVID-19 stigma scale among the general popula-

tion with similar studied dimensions did not allow comparison of the

current findings.7,8

5 | CONCLUSION

This study provides the first short format tool for stigma screening

among COVID-19 Tunisian patients with good convergent con-

struct validity and high reliability. The use of this scale would con-

tribute in reducing the spread of this new infectious disease in

Tunisia and guide the prevention of COVID-19-related mental

health issues.

TABLE 3 Results of principal factor analysis for 14-item COVID-19 stigma scale (n = 335)

Factors
Reliability

Social stigma Negative self-image Disclosure concerns 0.91

Items

Social stigma 0.94

C4. People do not want to use the objects you toucha 0.942 0.078 0.126

C3. Most people are uncomfortable around someone with

COVID-19

0.941 0.075 0.128

P1. Some people avoid dealing with me despite my

respect of social distancing and wearing mask

0.929 0.093 0.109

C1. People with COVID-19 are treated like outcasts 0.807 0.081 0.301

C2. Most people believe a person who has COVID-19 is

dirty

0.781 0.132 0.327

C5. People made you feel that being ill was your mistakea 0.672 0.038 0.342

C8. People avoid dealing with your family membersa 0.662 0.335 0.135

Negative self-image 0.93

N4. When you got sick, you felt dirtya 0.067 0.952 �0.103

N6. You feel ashamed because you got sicka 0.075 0.928 �0.047

N3. I feel I'm not as good a person as others because I

have COVID-19

0.092 0.915 �0.022

N2. People's attitudes about COVID-19 make me feel

worse about myself

0.233 0.852 �0.022

Disclosure concerns 0.98

D1. Telling someone I have COVID-19 is risky 0.255 �0.070 0.939

D2. I work hard to keep my COVID-19 a secret 0.263 �0.065 0.938

D3. I did not tell anyone that I have COVID-19 except my

close entourage

0.271 �0.077 0.928

aAdditional item.
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