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Abstract
Background: HIV-related stigma is associated with poor quality of life and poor healthcare-seeking behaviours in Young People Living with HIV
(YPLHIV) and Young People Affected by HIV (YPAHIV). India has an estimated 120,000 YPLHIV and 4 million YPAHIV, but efforts to measure HIV-
related stigma in them are sparse, impeded by the lack of appropriate measuring instruments. Here, we describe the development of the Pune
HIV-Stigma Scale (PHSS) and modi�ed-PHSS to measure HIV-related stigma among YPLHIV and YPAHIV, respectively, in India.

Methods: Data from a mental health study for YPLHIV and YPAHIV, conducted at Byramjee Jeejeebhoy Government Medical College & Sassoon
General Hospitals, Pune, India, between August 2018 and June 2021 were used. Findings from multiple con�rmatory factor analyses (�t to
previously published scales) and cognitive interviews were used to develop the 12-item PHSS with four subscales (personalized stigma,
disclosure concerns, negative self-image, concern about public attitudes). The modi�ed-PHSS was developed by con�rming the structure of the
PHSS for YPAHIV. Convergent validity with Center for Epidemiological Studies Depression (CES-D) and UCLA Loneliness scales was assessed
using Spearman’s correlation coe�cients.  

Results: Median ages of YPLHIV (n=124) and YPAHIV (n= 93) were 19 years (IQR: 15-25); 52% of YPLHIV and 44% of YPAHIV were male. Model
�t indices were good for both PHSS (χ2 =65.0, df =48, p-value: 0.052; root mean square error of approximation (RMSEA): 0.054; comparative �t
index (CLI): 0.980; Tucker-Lewis index (TLI): 0.972; and standardized root mean square residual (SRMR): 0.067) and modi�ed-PHSS (χ2 = 56.9, df
=48, p-value: 0.176; RMSEA: 0.045; CLI: 0.983; TFI: 0.976, and SRMR:0.078). Spearman’s correlation coe�cients indicated low to moderate
convergent validity (ρ: 0.03 – 0.52) across different subscales of the PHSS and modi�ed-PHSS. Cronbach’s alpha for the PHSS was 0.82 and for
the modi�ed-PHSS 0.81.

Conclusion: We developed the �rst scales to measure HIV-related stigma among YPLHIV and YPAHIV in India. These concise scales can facilitate
measurement of HIV-related stigma more frequently in research studies. We recommend that they be tested in different Indian languages.

Introduction
In 2021, the United Nations Joint Program on HIV/AIDS (UNAIDS) announced a new set of interim targets to achieve the goal of ending the HIV
epidemic by 2030 set by the Sustainable Development Goals (SDGs) [1, 2]. One of these targets emphasizes the need to reduce the proportion of
people living with HIV (PLHIV) that experience stigmatization and discrimination to less than 10% by 2025 [1]. The new target is based on
�ndings from prior studies that have consistently shown HIV-related stigma to be associated with high-risk sexual behaviours [3], poor adherence
to HIV medication and disengagement from care [3, 4], which further serve to fuel the HIV epidemic. However, to achieve this ambitious target, it is
important that HIV-related stigma is measured consistently in high-burden HIV regions, and especially among groups that are disproportionately
affected by HIV.

Globally, there are approximately �ve million young people that are living with HIV (YPLHIV) aged 15 to 25 years [5]. Outside sub-Saharan Africa,
India has the highest number of YPLHIV [6, 7], that account for 35% of the total HIV cases in the country [8]. Compared to older PLHIV, YPLHIV
have poorer retention in care and lower HIV viral suppression [9–11]. As mentioned, both these unfavourable treatment outcomes are associated
with HIV-related stigma [3, 4]. Only a few studies in India have measured HIV-related stigma [12, 13], despite the persistence of discriminatory
attitudes towards PLHIV [14], and none of them have done so exclusively among YPLHIV. This makes the planning of stigma mitigating
interventions to improve treatment outcomes among Indian YPLHIV challenging.

One of the most used tools in the measurement of HIV-related stigma is the 40-item HIV stigma scale (HSS) developed by Berger and colleagues
[15, 16]. The HSS measures three HIV-related stigma mechanisms, namely, a) enacted stigma, or experiences of discrimination, stereotyping
and/or prejudice from others; b) anticipated stigma, or expectations of enacted stigma; and c) internalised stigma, or the internalisation of
negative feelings and beliefs about HIV by PLHIV [17].

A major challenge with administering the HSS is its cumbersome length [18], which could contribute to participant fatigue in research studies
with extensive surveys [19]. Hence, over time it has been adapted into shorter formats in multiple languages, including a 25-item scale for Tamil
(a south Indian language) in a sample of PLHIV with a mean age of 34 years [18], 10-item and 12-item scales for African American [20] and Thai
YPLHIV [21], respectively. However, YPLHIV in India represent a unique demographic group, for whom age and cultural background may play
distinctive roles in shaping the experiences and perceptions of stigma [22, 23]. Therefore, it is crucial to evaluate the validity of previously
shortened iterations of the HSS in this population and identify a shortened version that is age and culturally relevant.

Young people affected by HIV (YPAHIV) are individuals aged 15 to 25 years that are the children of parents that are/were living with HIV [24].
Although HIV uninfected themselves, YPAHIV often experience HIV-related stigma as a secondary target in proximity to their parent(s) [25]. In a
recent scoping review of 26 articles, the underlying mechanisms by which YPAHIV experience HIV-related stigma, and their associations with poor
mental health were reported to be similar to those for YPLHIV [25]. The HSS has been previously adapted to measure HIV-related stigma among
YPAHIV in the United States [26] and South Africa [27], but no adaptations currently exist for Indian YPAHIV.
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In this manuscript, we aim to 1) test the validity of previously shortened versions of the HSS in a sample of Indian YPLHIV; 2) identify a
shortened HIV-related stigma scale with optimal validity that is culturally relevant for Indian YPLHIV; and 3) evaluate if the scale identi�ed for
Indian YPLHIV, after suitable modi�cations, is valid for Indian YPAHIV.

Methods

Study population and procedures
Data for analyses were obtained from a mental health study of YPLHIV and YPAHIV. Participants were recruited from the antiretroviral therapy
(ART) center a�liated to Byramjee Jeejeebhoy Government Medical College and Sassoon General Hospitals (BJGMC & SGH), a publicly funded
tertiary health care center in Pune, a city located in the state of Maharashtra, western India. In 2019, the state had the highest number of PLHIV (n 
= 396,000) in India [28]. The ART center caters to approximately 350 YPLHIV. Recruitments were done between August 2018 and June 2021.

Two study counsellors approached all YPLHIV between 15 and 25 years of age attending the ART center for HIV care. To enroll YPAHIV, PLHIV
attending the ART center with children between 15–25 years of age were approached. To prevent accidental disclosure, only YPLHIV and YPAHIV
aware of their own or their parent’s HIV status, respectively, were enrolled. Informed assent and parental/guardian consent were required for
participants < 18 years of age or informed consent for particiapants ≥ 18 years. Institutionalized young people were excluded from the study.

All study scales were self-administered on handheld devices. Marathi (the locally spoken language) was used in all study proceedings, including
study scales. Participants were �rst required to undergo a reading/comprehension test, using a paragraph from an eighth grade Marathi textbook
used in publicly funded schools (In India, the average age to reach eighth grade literacy is between 12–14 years). Participants were excluded
(YPLHIV: n = 6, YPAHIV: n = 2) if they were unable to read/comprehend the paragraph. After successfully completing the test, participants were
provided handheld devices to complete the study scales. Study counselors were present in the study room if participants required scale items, but
study responses were hidden from them.

The Ethics Committee of Byramjee Jeejeebhoy Government Medical College and the Johns Hopkins Institutional Review Board approved this
study.

Study Measures
The HSS was used to assess HIV-related stigma among YPLHIV and YPAHIV. The HSS is scored on a 4-point Likert scale (1-strongly agree to 4 -
strongly disagree). Total scores range between 40–160, with higher scores indicating greater HIV-related stigma. The scale is further divided into
four subscales, with each subscale having a different number of items. Items can load on to more than one subscale. The subscales measure:
personalized stigma (18 questions, score range: 18–72); disclosure concerns (10 questions, score range: 10–40); concern about public attitudes
(13 questions, score range: 13–52); and negative self-image (20 questions, score range: 20–80).

The Center for Epidemiological Studies Depression (CES-D) scale was used to assess depressive symptoms in those ≥ 18 years of age, and its
modi�cation, the Center for Epidemiological Studies Depression Scale for Children (CES-DC) for those < 18 years [29, 30]. Both scales are worded
similarly and ask participants to rate how often they experienced depressive symptoms over the past week, using 20 items scored on a 4-point
Likert scale (0 – rarely or none of the time to 3 – most or all the time). Total scores range between 0–60, with higher scores indicating greater
depressive symptoms. The scales had good internal consistency for YPLHIV (Cronbach’s α: 0.86 for those < 18 years and 0.88 for those ≥ 18
years) and YPAHIV (Cronbach’s α: 0.91 for those < 18 years and 0.80 for those ≥ 18 years).

The UCLA Loneliness Scale version 3 was used to measure participants’ subjective feelings of loneliness and social isolation, using 20 questions
scored on a 4-point Likert scale (1 – Never to 4 – Often). Total scores range between 20–80, with higher scores indicating greater perceived
loneliness and social isolation [31]. The scale had good internal consistency for YPLHIV and YPAHIV (Cronbach’s α: 0.85 and 0.79, respectively).

Scale Adaptation And Modi�cation For Ypahiv
The HSS was �rst translated from English to Marathi. The translated scale items were veri�ed for consistency, cultural relevancy, and
comprehensibility by a review committee. The review committee included three study counsellors (graduates in social work, each with ≥ 5 years
of conducting quantitative or qualitative research), and two study investigators (SN & IM) trained in mental health, instrument development and
psychometrics. The scale approved by the review committee was then back translated into English to assess for original item equivalence, by two
individuals unrelated to the study and not familiar with the HSS, pro�cient in both Marathi and English. Following this, the translated scale was
re-tested for participant comprehensibility, demographic and cultural relevancy using cognitive interviews with 33 YPLHIV.
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Scale items were modi�ed according to cognitive interview �ndings. For example, the question, “People I care about stopped calling after learning
I have HIV”, was modi�ed as, “People close to me have stopped calling me on the telephone, coming to my house, after learning I have HIV.”

For YPAHIV, the same procedures as described for YPLHIV were followed. However, HSS items were reworded to re�ect the HIV status of the
participant’s parents. For example, the question, “Telling people I have HIV is risky” was modi�ed as, “Telling people my parents are/were living
with HIV is risky”. Cognitive interviews were conducted with 20 YPAHIV and modi�cations to scale items were made accordingly. For example, the
question, “I feel guilty because my parents have/had HIV” was reworded as “I feel ashamed because my parents have/had HIV”.

Participants that took part in cognitive interviews were invited to be part of the study only after three months had passed. Similar procedures
were followed to adapt the CES-D, CES-DC, and UCLA Loneliness Scales into Marathi.

Statistical analysis
We identi�ed eight published shortened adaptations of the HSS. Two of these adapted scales were in English [20, 32], three in Swedish [33–35],
one in Spanish [36], one in Thai [21], and one in Tamil (a linguistically unrelated Indian language) [18]. The number of questions in these adapted
scales range between 10–39.

Internal consistency was assessed using Cronbach’s alpha for the overall scale and the subscales. We tested the four-factor structure (modeled
after the HSS subscales) for the eight adapted scales and the HSS among YPLHIV using con�rmatory factor analysis (CFA). These are described
as primary models. As responses in the HSS and adapted scales are ordinal, a weighted least squares estimator with a diagonal weight matrix
and robust standard errors, and a mean- and variance-adjusted chi-square (χ2) statistic was used. The four factors i.e., personalized stigma,
disclosure concerns, negative self-image and public attitudes concern were modelled as latent variables. Correlation between latent variables was
allowed, but we did not allow inter-error correlation. Factor loadings between items and latent variables were standardized. Model �t was
evaluated using χ2 test, Root Mean Square Error of Approximation (RMSEA), Tucker-Lewis Index (TLI), Comparative Fit Index (CFI) and the
Standardized Root Mean Square Residual (SRMR). Good model �t was indicated by a χ2 associated p-value > 0.05, RMSEA < 0.08, TLI and CFI ≥ 
0.90 and SRMR < 0.08 [37].

Secondary models were constructed by a) replacing a subscale(s) with low Cronbach’s alpha in models with good �t indices, with a subscale(s)
from the eight primary adapted scales with a higher Cronbach’s alpha; b) combining different subscales with the highest Cronbach’s alpha values
from the eight adapted scales. CFA was performed on all secondary models.

The �nal identi�ed model was chosen based on four criteria, a) good model �t indices; b) consistency of items with the original four factor
structure loadings i.e., factors that loaded on to the latent variables in the abridged model were a subset of the factors that loaded on the
corresponding latent variables in the HSS; c) absolute magnitude of factor loadings > 0.40 [38]; d) demographic and cultural relevance, as judged
by �ndings from cognitive interviews. The �nal identi�ed model was then tested on the dataset of YPAHIV using CFA.

We used Bonferroni-corrected Spearman’s correlation coe�cients to assess for correlations between the HSS and the scale identi�ed. Internal
construct validity was evaluated using correlations between subscales, and convergent validity using correlations between the HSS, the identi�ed
scale and with CES-D(C) and UCLA Loneliness scales. We hypothesized that the subscales would be positively correlated with each other, and,
with depressive and loneliness scores, as reported in previous studies [25, 35, 36]. All evaluations were conducted separately for YPLHIV and
YPAHIV.

All analyses were performed in R version 4.1.2 and Stata 17.0.

Results

Description of the study populations
Overall, 124 YPLHIV and 93 YPAHIV were enrolled. The median age was comparable between both groups, 19 years (IQR: 15–25 years).

Among YLPHIV, 48% (n = 59) were female, 41% (n = 49) had > 12 years of education, 60% (n = 74) were employed, and 43% (n = 54) lived in
makeshift houses. Perinatal transmission of HIV was the predominant (84%, n = 104) mode of HIV acquisition. Among YPAHIV, 56% (n = 52) were
female, 60% (n = 53) had > 12 years of education, 37% (n = 34) were employed, and 44% (n = 41) lived in makeshift houses (Table 1).
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Table 1
Characteristics of YPLHIV and YPAHIV participants

  YPLHIV

n (%)

YPAHIV

n (%)

Total N 124 93

Median age (years) (IQR) 19 (15–25) 19 (15–25)

Biologically female 59 (47.6) 52 (55.9)

> 12 Years of education 49 (40.8) 53 (60.2)

Student at enrollment 76 (63.3) 60 (68.2)

Employed 74 (59.7) 34 (36.6)

Both parents alive 36 (29.0) 28 (30.1)

Live in makeshift houses 54 (43.5) 41 (44.1)

No toilet in the house 31 (25.0) 22 (23.7)

Good to excellent general health (self-assessed) 96 (77.4) 88 (94.6)

Any tobacco or alcohol use in the past year 9 (7.3) 15 (16.1)

Perinatally infected 104 (83.8) -

Median CD4 counts (cells/mm3) (IQR) 516 (322–697) -

YPLHIV: Young people living with HIV; YPAHIV: Young people affected by HIV; IQR – 25th to 75th percentile interquartile range

Internal Consistency
Comparing across primary models, internal consistency for the overall scale and the four subscales was highest for the HSS (Table 2). Among
the adapted scales, internal consistency for the overall scale, personalised stigma and concern about public attitudes subscales was highest for
the Lindberg et al. [35] described scale (Cronbach’s α: 0.94, 0.94, 0.77, respectively). For the disclosure subscale, internal consistency was highest
for the Reinius et al. [34] described scale (Cronbach’s α: 0.70). For the negative self-image subscale, internal consistency was highest for the
Franke et al. [36] and Rongkavilit et al. [21] described scales (Cronbach’s α: 0.84 for both) (Table 2).
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Table 2
Values for Cronbach’s alpha and con�rmatory factor analysis �t indices for the dataset of YPLHIV in Pune, India

  Original scale
(HSS)

Adapted scales

  Berger [15] Jeyaseelan

[18]

Bunn

[32]

Wrighta

[20]

Rongkavilita

[21]

Franke

[36]

Wiklandera

[33]

Reinius

[34]

Lindberg

[35]

Number of scale
items

40 25 32 10 12 21 12 12 39

Original language English Tamil English English Thai Spanish Swedish Swedish Swedish

Cronbach’s alpha                  

Overall scale 0.94 0.93 0.92 0.80 0.86 0.90 0.81 0.82 0.94

Personalized
stigma

0.94 0.92 0.92 0.71 0.80 0.80 0.71 0.79 0.94

Disclosure 0.74 0.60 0.69 0.32 0.43 0.67 0.53 0.70 0.69

Negative self-image 0.85 0.81 0.76 0.73 0.84 0.84 0.75 0.73 0.79

Public attitudes
concerns

0.92 0.65 0.72 0.50 0.59 0.71 0.68 0.60 0.77

Model �t indices                  

p-value for χ2 < 0.001 < 0.001 < 0.001 0.019 0.089 < 0.001 < 0.001 0.014 < 0.001

RMSEA 0.057 0.072 0.065 0.071 0.048 0.079 0.097 0.064 0.065

CFI 0.945 0.957 0.932 0.970 0.992 0.927 0.925 0.976 0.932

TLI 0.940 0.952 0.926 0.954 0.989 0.916 0.896 0.968 0.926

SRMR 0.090 0.082 0.099 0.065 0.052 0.095 0.085 0.072 0.099

HSS: 40-item HIV-stigma scale; χ2- chi-square associated p-value; RMSEA – Root mean square error of approximation; CFI – comparative �t
index; TLI – Tucker-Lewis index; SRMR: Standardized root Mean Square Residual

a Shortened scales for younger populations: Wright (16–25 years); Rongkavilit (16–25 years); Wiklander (8–18 years). For Wiklander et al., we
used the scale that was described in Table 1 of their paper that had 12 questions and not the �nal version of their shortened scale with 8
questions. This was done to maintain the 4- component structure of the original scale.

Findings For Primary Models
Of the adapted scales, the best CFA model �t indices for YPLHIV were seen for the Rongkavilit et al. [21] described scale (χ2 = 61.7, df = 48, p-
value: 0.089; RMSEA: 0.048; SRMR: 0.052; CLI and TFI: 0.992 and 0.989, respectively) (Table 2). However, two factors on the disclosure, one
factor on the concern about public attitudes, and one factor on the negative-self image subscales, were not original components on the
corresponding HSS subscales (supplementary Table 1). Moreover, one of the factors had a low loading on disclosure (magnitude: − 0.07)
(supplementary Table 2). Additionally, �ndings from cognitive interviews with YPLHIV indicated that their perceptions about disclosure concerns
and negative self-image were inconsistent with those described by Rongakvilit et al. [21]. For example, disclosure concerns in Rongkavilit et al.
[21] are predominantly associated with disclosure in hindsight (I regret having told some people that I have HIV, People I cared about stopped
calling after learning have HIV). However, disclosure concerns expressed by YLPHIV in our study population were related to prospective fears of
being discovered to be living with HIV. This scale was therefore not considered appropriate for our study population.

The adapted scale by Reinius et al. [34] had the second-best CFA model �t indices for YLPHIV (χ2 = 72.0, df = 48, p-value: 0.014, RMSEA: 0.064,
SRMR: 0.072, CLI: 0.976 and TFI: 0.968, respectively), without having most of the limitations described for Rongkavilit et al. However, the scale
had low internal consistency for the concern about public attitudes subscale (Cronbach’s α: 0.60) (Table 2).

Findings For The Identi�ed Model For Yplhiv
Multiple secondary models were tested (supplementary Table 3). Our �nal identi�ed model was a 12-item scale, formed using the Reinius et al.
[34] described personalized stigma, disclosure, and negative self-image subscales and the Wiklander et al. [33] described concerns about public
attitudes subscale. We refer to this scale henceforth as the Pune HIV-stigma scale (PHSS).
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Identi�cation of the PHSS was based on the selection criteria speci�ed earlier, namely, a) good CFA model �t indices (χ2 = 65.0, df = 48, p-value:
0.052; RMSEA: 0.054; SRMR: 0.067; CLI and TFI: 0.980 and 0.972, respectively) (Table 3); b) subscale factors identi�ed were a subset of the
original HSS subscale factors (supplementary Table 1); c) all factor loadings > 0.40; (Table 3) d) cultural and demographic relevancy. For
example, in cognitive interviews, concern about public attitudes in YPLHIV were re�ected more in statements associated with stronger sentiments
(Most people believe a person who has HIV is dirty, Most people think that a person with HIV is disgusting) than statements associated with
weaker sentiments (Most people are uncomfortable around someone with HIV) expressed in Reinius et al. [34].

Table 3
Factor loadings and con�rmatory factor analysis �t indices for the PHSS and modi�ed-PHSS

  Factor loadings

  PHSS modi�ed-PHSS

  YPLHIV YPAHIV

Personalized stigma (Reinius et al.) [34]

28. Some people avoid touching me once they know I/my parents have HIV

29. People I care about stopped calling me on the telephone, coming to my

house after learning I/ my parents have HIV

36. I have lost friends by telling them I/my parents have HIV

   

0.99 0.96

0.86 0.72

0.64 0.78

Disclosure concerns (Reinius et al.) [34]

4. Telling someone I/my parents have HIV is risky

6. I work hard to keep my HIV/ my parents HIV status a secret

17. I am very careful who I tell that I/my parents have HIV

   

0.84 0.74

0.74 0.81

0.65 0.71

Negative self-image (Reinius et al.) [34]

2. I feel guilty because I have HIV/ I feel ashamed because my parents have HIV

3. People's attitudes about HIV make me feel worse about myself

7. I feel I am not as good a person as others because I/my parents have HIV

   

0.71 0.74

0.84 0.74

0.69 0.43

Public attitudes concerns (Wiklander et al.) [33]

10. Most people believe that a person who has HIV is dirty

14. Most people think that a person with HIV is disgusting

16. Most people with HIV are rejected when others �nd out

   

0.72 0.80

0.73 0.86

0.72 0.79

  Fit indices

p-value for χ2 0.052 0.176

RMSEA 0.054 0.045

CFI 0.980 0.983

TLI 0.972 0.976

SRMR 0.067 0.078

PHSS: Pune HIV Stigma Scale; YPLHIV – young people living with HIV; YPAHIV – young people affected by HIV; RMSEA – Root mean square
error of approximation; CFI – comparative �t index; TLI – Tucker-Lewis index; SRMR: Standardized root Mean Square Residual

Findings For The Identi�ed Model For Ypahiv
We refer to the PHSS with modi�cations in phrasing for YPAHIV henceforth as the modi�ed-PHSS. The modi�ed-PHSS showed good CFA model
�t indices (χ2 = 56.9, df = 48, p-value: 0.176; RMSEA: 0.045; SRMR: 0.078; CLI: 0.983 and TFI: 0.976) (Table 3). Cognitive interview �ndings also
indicated that the conceptualization of stigma in YPAHIV was consistent with that expressed by YPLHIV (Table 4).
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Table 4
Comparison between the HSS, PHSS and modi�ed-PHSS for YPLHIV and YPAHIV in Pune, India

  HSS PHSS &
modi�ed-
PHSS

PHSS modi�ed-PHSS

  YPLHIV YPAHIV YPLHIV YPAHIV

  Theoretical
score

range

Median

score
(IQR)

α Median

score
(IQR)

α Theoretical
score

range

Median

score
(IQR)

α ρ Median

score
(IQR)

α ρ

Overall 40–160 87.5

(69–
106)

0.94 71

(59–
88)

0.94 12–48 28

(13–
33)

0.82 0.89 23

(17–
27)

0.81 0.89

Personalized
stigma

18–72 36

(24–
45)

0.94 25

(21–
35)

0.93 3–12 5

(3–7)

0.79 0.89 3

(3–5)

0.71 0.72

Disclosure 10–40 27

(24–
33)

0.74 25

(19–
30)

0.80 3–12 9

(7–11)

0.70 0.76 8

(6–10)

0.73 0.84

Negative self-
image

13–52 27

(21–
32)

0.85 20

(17–
25)

0.80 3–12 6

(4–9)

0.73 0.79 4

(3–6)

0.54 0.83

Public attitudes
concerns

20–80 43

(33–
53)

0.92 34

(27–
44)

0.91 3–12 7

(5–9)

0.68 0.70 6

(4–9)

0.77 0.72

HSS: 40-item HIV-stigma scale; PHSS: Pune HIV Stigma Scale; YPLHIV – young people living with HIV; YPAHIV – young people affected by
HIV; α- Cronbach’s alpha; ρ –Spearman’s corrected correlation coe�cients between the 40-item scale and 12-item scale

Correlations Between The Hss, Phss And Modi�ed-phss
Correlations between the overall HSS, and both PHSS and modi�ed-PHSS were 0.89. We observed strong correlations (> 0.7) [39] between the
subscales (Table 4).

Internal Construct Validity And Convergent Validity
Inter-subscale correlations were weaker for the PHSS and modi�ed-PHSS albeit mostly signi�cant, compared to correlations seen for inter HSS
subscales (Table 5).
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Table 5
Correlations between subscales for HSS, PHSS and modi�ed-PHSS

  HSS for YPLHIV HSS for YPAHIV

  Personalized
stigma

Disclosure Negative
self-image

Public attitudes
concerns

Personalized
stigma

Disclosure Negative
self-
image

Public
attitudes
concerns

Personalized
stigma

1.00       1.00      

Disclosure 0.61* 1.00     0.63* 1.00    

Negative self-
image

0.77* 0.62* 1.00   0.81* 0.69* 1.00  

Public attitudes
concerns

0.94* 0.75* 0.78* 1.00 0.89* 0.74* 0.79* 1.00

PHSS modi�ed-PHSS

Personalized
stigma

1.00       1.00      

Disclosure score 0.19 1.00     0.17 1.00    

Negative self-
image score

0.39* 0.35* 1.00   0.42* 0.35* 1.00  

Public attitudes
concerns

0.48* 0.29* 0.35* 1.00 0.40* 0.43* 0.35* 1.00

HSS: 40-item HIV-stigma scale; PHSS: Pune HIV Stigma Scale; YPLHIV – young people living with HIV; YPAHIV – young people affected by
HIV

*Statistically signi�cant corrected correlations p < 0.05

We observed low to moderate correlation (ρ: 0.03–0.52) [39] between the PHSS, the modi�ed-PHSS and the CES-D(C) and UCLA-Loneliness
scales (Table 6). However, correlation magnitudes were largely consistent with those observed for the HSS.

Table 6
Correlations between scale items and CED(C) depression and UCLA loneliness scores

  HSS PHSS modi�ed-PHSS

  YPLHIV YPAHIV YPLHIV YPAHIV

  CES

Depression
Scale

UCLA
Loneliness
Scale

CES

Depression
Scale

UCLA
Loneliness
Scale

CES

Depression
Scale

UCLA
Loneliness
Scale

CES

Depression
Scale

UCLA
Loneliness
Scale

Overall 0.47* 0.43* 0.22* 0.22* 0.42* 0.41* 0.16 0.13

Personalized
stigma

0.49* 0.44* 0.17 0.25* 0.48* 0.52* 0.13 0.22*

Disclosure 0.20* 0.25* 0.15 0.03 0.03 0.07 0.08 − 0.07

Negative self-
image

0.43* 0.44* 0.21* 0.34* 0.40* 0.39* 0.21* 0.31*

Public attitudes
concerns

0.41* 0.38* 0.23* 0.23* 0.28* 0.21* 0.10 0.09

HSS: 40-item HIV-stigma scale; PHSS: Pune HIV stigma scale; YPLHIV – young people living with HIV; YPAHIV – young people affected by
HIV

*Statistically signi�cant corrected correlations p < 0.05

Discussion
We adapted the 40-item HSS to a 12-item PHSS and a 12-item modi�ed-PHSS to assess HIV-related stigma among Indian YPLHIV and YPAHIV,
respectively. The PHSS and modi�ed-PHSS demonstrated good model �t indices, acceptable internal consistency, and good correlations with the
HSS. To our knowledge, these scales are the �rst HIV-related stigma scales described for Indian YPLHIV and YPAHIV.
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Compared to the 25-item scale by Jeyaseelan et al. [18], also adapted in India for PLHIV, the PHSS �t our YPLHIV data better, and given its shorter
length would take lesser time to administer. Additionally, the PHSS had higher internal consistency for the disclosure subscale (Cronbach’s α: 0.70
versus 0.19), and comparable internal consistency for the other three subscales. Another signi�cant difference between the scales is that the 25-
item scale has two items that load on disclosure (I regret having told some people that I have HIV) and negative self-image (Some people act as
though it’s my fault that I have HIV), that are not components described for the original HSS subscales. Our cognitive interviews also indicated
that perspectives on disclosure expressed by YPLHIV in our study population diverged from those measured by the 25-item scale. These �ndings
highlight the importance of retesting measuring instruments for different age groups even in settings with cultural similarities.

We found that overall PHSS scores were signi�cantly correlated to CES-D(C) and UCLA-Loneliness scores, and correlation strength was
consistent with that observed for the HSS. However, of noteworthy difference was that correlations for the PHSS disclosure scores were non-
signi�cant. A primary reason for this could be that �ve of ten HSS disclosure items load multiply on other subscales. Therefore, signi�cant
correlations observed with HSS disclosure scores, could be driven by underlying correlations with other latent constructs.

Interestingly, relative to the signi�cant positive correlations observed between overall HSS scores with CES-D(C) and UCLA-Loneliness scores,
correlation with overall modi�ed-PHSS scores were non-signi�cant. Similar �ndings were observed for the modi�ed-HSS concern about public
attitudes subscale scores. We are unable to explain these observations completely. However, given the low correlational strength observed for
YPAHIV even for the 40-item scale, we posit two hypotheses: a) HIV-related stigma may be less correlated with depressive symptoms and
loneliness among YPAHIV than YPLHIV in India; b) the 40-item HSS may not be suitable for adaptation to measure HIV-related stigma among
Indian YPAHIV. Future studies should investigate better the experiences and perceptions of stigmatization in Indian YPAHIV, and their
associations with depressive symptoms and loneliness. Additionally, given that there is limited research on HIV-related stigma among Indian
YPAHIV, we hope that by making explicit the limitations of the modi�ed-PHSS, we will encourage researchers to develop better HIV-related stigma
measuring instruments for this population.

There are several limitations to our study that merit discussion. Given the small sample sizes for both YLPHIV and YPAHIV, we were unable to
evaluate if the scales are invariant by gender. Stigma has gendered connotations [23, 40], and it is important to evaluate this in the future. Our
small sample size also prevented us from dividing datasets into two halves, to �rst perform an exploratory factor analysis followed by CFA.
However, for YPLHIV, using �ndings from multiple CFA and cognitive interviews together, allowed us to develop the PHSS which is informed by
both robust statistical analyses and practical considerations. Moreover, the dataset for YPLHIV is one of the largest datasets globally [41], in
which HIV-related stigma has been measured. We modelled the structure of the modi�ed-PHSS after the PHSS, to facilitate a direct comparison
of HIV-related stigma between YPLHIV and YPAHIV. As indicated by the poorer convergent validity of the modi�ed-PHSS, this approach may be
lacking and we advice the precautious use of this scale. Lastly, assessment of test-retest reliability, planned in the latter half of the main study,
was limited by the COVID-19 pandemic restrictions.

The PHSS and modi�ed-PHSS are two instruments that may enable researchers to measure HIV-related stigma quickly and more regularly
among YPLHIV and YPAHIV in India. We advocate the testing of these scales in different geographical regions of India to corroborate their
reliability and validity.
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