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ABSTRACT

 Stigma has become a gendered phenomenon that affects increasing numbers of HIV-
infected women worldwide. This study examined the role of age as a possible moderator of the 
relationship between stigma and antiretroviral therapy adherence, CD4% and viral load among 
120 HIV-infected women. A secondary analysis was conducted using data from the Keeping 
Healthy and Active with Risk Reduction and Medication Adherence (KHARMA) Project, an 
National Institutes of Health (NIH) funded randomized controlled trial to improve Antiretro-
viral treatment (ART) adherence and reduce risky behaviors in HIV-infected women at five 
clinical sites in a South-eastern city from 2005 to 2008. Stigma was measured using the Per-
ceived Personal Stigma of Human Immunodeficiency Virus and Acquired Immune Deficiency 
Syndrome (HIV/AIDS) scale. Among participants <50 years old (n=90), age was significantly 
associated with viral load (rho=-.24, p=.02) and stigma was negatively associated with CD4% 
(r =-.26, p=.02). For the 30 participants >50 years old, age was not significantly associated 
with viral load, stigma or CD4%, and there was no significant association between stigma and 
CD4% (r=.07, p=.70). These findings indicate the need for further study regarding this potential 
moderating effect and possible interventions to address the susceptibility of younger women to 
the harmful effects of stigma. 
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Computer-Assisted Self Interview; MEMS: Medication Event Monitoring System; AGAS: An-
tiretroviral General Adherence Scale; NNRTI: Non-nucleoside reverse-transcriptase inhibitors; 
VL: Viral Load; SPSS: Statistical Package for the Social Sciences; IRB: Institutional Review 
Board; CDC: Centers for Disease Control and Prevention. 

INTRODUCTION

 HIV has become one of the most stigmatized health conditions in modern societies due 
to its associations with risky sexual behaviors, substance abuse and fears related to its possible 
contagiousness.1,2 Stigma is defined by the “co-occurrence of a label, a stereotype, separation, 
status loss, or discrimination in a context where power is exercised.”3 HIV-related stigma is “the 
collection of adverse attitudes, beliefs and actions of others against people living with or affected 
by HIV, which may result in deleterious internalized beliefs or actions taken by persons living with 
HIV infection that may result in negative health outcomes.”4 
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 Recent shifts in the incidence of HIV infections among 
ethnic minorities and women parallel the increasing susceptibil-
ity of HIV-infected women to experience a stigmatizing event.5,6 
Among a cohort of diverse Canadians, Loutfy and colleagues7 
found that Black individuals experienced more stigma than Ab-
original, Asian, Latin and White individuals, and the highest 
rates of HIV-related stigma were reported by Black women and 
Asian men. In the United States (US), HIV-infected women often 
experience higher rates of “personal (internalized)” stigma than 
HIV-infected men.8-10 HIV-infected women may experience mul-
tiple levels of stigma due to the labels and stereotypes commonly 
associated with being female, HIV-infected and socially marginal-
ized (i.e., poor, low education, substance user, or racial/ethnic mi-
nority).11,12 African American women are particularly vulnerable to 
experiencing a stigmatizing event due to their over-representation 
among women infected with HIV,13 and due in part to the double 
standard that “blames” a woman’s behavior for becoming infected 
with HIV while excusing the behaviors of HIV-infected men.14,15 

 The effects of HIV-related stigma may include psycho-
logical or physiological problems and suboptimal adherence to 
antiretroviral therapy (ART).16,17 Women who experience per-
sonal stigma may report feelings of shame, depression, and so-
cial isolation.9,18 Similarly, HIV-infected older adults report more 
stigma than their younger counterparts8,16,17 and they describe 
stigma as feeling ostracized, isolated, lonely, and rejected due 
to their HIV status and age.19 These feelings may contribute to 
increased ART avoidance behaviors that result in poor adherence 
to ART regimens.20,21 Suboptimal ART adherence is associated 
with lower CD4% and higher HIV viral loads, both of which are 
key health indicators for people living with HIV/AIDS.22-24 While 
it has been shown that HIV-related stigma adversely affects ART 
adherence, studies that demonstrate a direct link between stigma 
and clinical health outcomes such as CD4% and Viral Load (VL) 
remain sparse.

 By 2015, half of those infected with HIV will be 50 years 
of age or older,25 and women will account for approximately 25% 
of those aging with HIV/AIDS in the US.26 Despite the increasing 
number of women aging with HIV, little is known regarding the 
relationships among age, HIV-related stigma, ART adherence 
and clinical indicators of health in HIV-infected women. Instead, 
many studies on HIV-related stigma have focused on (1) how 
stigma disrupts the psychological health of HIV-infected men and 
women,27,28 (2) the impact of stigma on the Quality of Life (QoL) 
of HIV-infected older adults,29,30 or (3) the relative rates of stigma 
experienced by younger versus older adults.18,31 Few women are 
included in these studies, and this limits generalizability to HIV 
infected women. To the best of our knowledge, no studies have 
examined the effect of age on the relationship between stigma 
and ART adherence. Furthermore, no studies have investigated 
whether age moderates the influence of stigma on HIV-related 
clinical outcomes such as CD4% and viral load in HIV-infected 
women. This is an important gap that should be addressed be-
cause women are living longer with HIV. Therefore, this study 
examined age as a moderator of the effect of personal stigma 

on ART adherence and HIV clinical markers (CD4% and viral 
loads). This study also examined associations between personal 
stigma and adherence, CD4% and HIV viral loads (VL) among 
HIV-infected women. The study is based on the theoretical work 
on personal (i.e., internalized) stigma by Goffman32 and Florom-
Smith and De Santis.33 

METHODS

Study Sample

 This study consists of a secondary analysis of baseline 
data from the keeping healthy and active with risk reduction and 
medication adherence (KHARMA) Project.34,35 KHARMA was a 
randomized controlled behavioral trial that tested the efficacy of 
a nurse-led motivational group intervention to improve ART ad-
herence and reduced risky behaviors in 207 HIV-infected wom-
en. Details of the study are presented elsewhere.34,35 Recruitment 
occurred from 2005 to 2008 at five infectious disease clinical 
sites in a large south-eastern city. Inclusion criteria required par-
ticipants to be: (1) HIV seropositive; (2) English-speaking; (3) 
female by birth; (4) prescribed ART; (5) mentally stable based 
on a screening measure; and (6) willing to participate in all study 
activities. Women were assessed at baseline and then followed 
at 2 weeks and 3, 6, and 9 months after completion of the inter-
vention. Data were collected using an Audio Computer-Assisted 
Self Interview (ACASI) on laptop computers. Laboratory data 
regarding CD4% and viral load were extracted from the partici-
pant’s electronic medical records. Of the 207 participants, data 
was available for both CD4 counts and viral load at the baseline 
assessment for 120 participants. These 120 participants comprise 
the sample for this analysis. This study was approved by the re-
search committees at the participating recruitment sites, when 
required, and the University’s Institutional Review Board (IRB). 
Each study participant provided written, informed consent prior 
to participating in study activities. Participants received mon-
etary compensation for attendance at study group sessions ($10) 
and study interviews ($25). 

Measures 

Demographic information: Information regarding participants 
age, race/ethnicity, income, education, etc. was collected using a 
sociodemographic questionnaire. For this analysis, we dichoto-
mized age (<50 and >50 years old) based on widely accepted 
guidelines from the Centers for Disease Control and Preven-
tion,36 which consider HIV-infected individuals aged 50 years 
and older as older adults. 

Personal stigma: The 24-item Perceived Personal Stigma of 
HIV/AIDS scale37 was used to measure attitudes of self-re-
garding, HIV/AIDS, shame, guilt, blame and embarrassment. 
Participants rated each item on a four-point Likert scale from 
1 (strongly agree) to 4 (strongly disagree). The possible scores 
ranged from 24 to 72, with higher scores indicating higher lev-
els of perceived personal stigma. The internal reliability for this 



HIV/AIDS RESEARCH AND TREATMENT
Open Journal

http://dx.doi.org/10.17140/HARTOJ-SE-1-101ISSN 2377-8377

HIV/AIDS Res Treat Open J Page S3

scale was α=.75.

Antiretroviral therapy adherence: Antiretroviral therapy adher-
ence was measured in two ways. First, adherence was measured 
electronically using the Medication Event Monitoring System 
(MEMS) 6 Track Caps (Aardex Group Ltd, Sion, Switzerland). 
MEMS caps electronically monitor how often a participant opens 
a bottle of medication. The caps were placed on one bottle of 
each participant’s antiretroviral medication (based on protocol, 
usually a protease inhibitor or Non-Nucleoside Reverse Tran-
scriptase Inhibitors [NNRTI]) approximately two weeks prior to 
baseline assessment to determine baseline adherence. For this 
analysis, MEMS adherence refers to the percent of prescribed 
doses (0-100%) taken during the baseline period.

 Second, a self-report measure, the Antiretroviral Gen-
eral Adherence Scale (AGAS), was also used to assess adher-
ence. The AGAS is composed of five items, each on a six-point 
Likert scale, that focus on the ease and ability to take ART in the 
past 30 days according to a health care provider’s recommenda-
tion.38 Higher scores indicated higher levels of adherence. There 
was good internal reliability for this sample with α=.85 at base-
line. For this analysis, AGAS adherence refers to self-reported 
adherence as a percentage.34

HIV clinical indicators: CD4% and HIV viral load (VL) (log) 
were utilized as general indicators of immune status and HIV 
circulating viral activity. All of the data for the CD4 percents 
and the HIV viral load were abstracted from medical records 
using the data point nearest to the baseline assessment. Both 
clinical indicators were expected to improve with adherence to 
ART, and VL has been shown to be the most sensitive to adher-
ence. A CD4% of ≤14 is consistent with an AIDS diagnosis, and 
viral load of <2.6 corresponds with a viral load of <400 cop-
ies per milliliter, which was considered undetectable at the time 
KHARMA was conducted. 

Data Analysis 

 Initially, the data were analyzed using descriptive sta-
tistics including frequency distributions, means, standard de-
viations and ranges. Chi square tests (for categorical variables) 
and t-tests (for continuous and ordinal variables) were used to 
determine whether the independent variables were significantly 
related to ART adherence, CD4% and viral load. Bivariate corre-
lations were performed using either Pearson’s r correlation (i.e., 
for normally distributed variables) or Spearman’s rho (i.e., for 
variables that were highly skewed or otherwise did not follow a 
normal distribution). These correlations were performed for all 
subjects and for the two age categories (i.e., age <50 or >50). 
Because there were only 30 subjects over the age of 50, cor-
relations of 0.3 or higher are noted because these are considered 
moderate effect sizes39 and may have clinical relevance even if 
statistical significance was not achieved due to the small sample 
sizes. The Statistical Package for the Social Sciences (SPSS) for 

Windows version 21 (IBM Corporation, 2012) was used to per-
form all analysis.

RESULTS

Characteristics of the Study Population

 Characteristics of the 120 participants included in 
these analysis are presented in Table 1. Overall, the participants 
ranged in age from 18 to 67 years with an average age of 43.6 
years (SD=9.4); 75% were younger than age 50. The major-
ity was African American (93.3%); heterosexual (76.7%), that 
had not graduated from high school, (74.2%), was unemployed 
(82.5%), and had annual incomes of $10,000 or less (67.2%). 

 For the baseline labs, the time since collection of the 
specimens ranged from 0 to 206 days, and the median time be-
tween baseline and collection of the specimen was approximate-
ly 27 days prior. 

 The results of Chi-square tests show a significant as-
sociation between relationship status and age (χ2=11.914, df=1, 
p=.001). There was a significantly larger proportion of older 
women who were single (96.7%) than younger women who 
were single (64.0%). On average, participants had been living 
with HIV for 9.1 years (SD=5.8), and they were on ART for 5.5 
years (SD=4.2); these rates were similar between the age groups. 
Electronically measured (i.e., MEMS) adherence averaged 74% 
(SD=32.9%) overall with 40% of the participants achieving 
adherence of 95% or better. Self-report (i.e., AGAS) adher-
ence averaged 81.8% (SD=12.7%), and there were no signifi-
cant differences between the two age groups. CD4% averaged 
19.7(SD=11.3), and viral loads (log) averaged 2.5(SD=1.0). 
There were significant differences in CD4% between the age 
groups, with younger women having significantly lower CD4% 
(p=.045); however, there were no significant differences in vi-
ral loads between the age categories. The mean personal stigma 
score was 45.4(SD=10.6), and there were no significant differ-
ences between the age categories.

Correlations between Age, Adherence and Personal Stigma 

 We examined the associations between age, adher-
ence (i.e., MEMS and AGAS), viral loads, CD4%, and personal 
stigma across all participants. Bivariate analysis revealed that 
age was significantly positively associated with MEMS adher-
ence (rho=.20, p=.03), CD4% (r=.21, p=.02), and viral load 
(log) (rho=-.22, p=.02; data not shown). Bivariate analysis of 
correlations stratified by age group (i.e., <50 years of age and 
>50 years of age) were also conducted. Among participants less 
than 50 years old, lower stigma scores were significantly as-
sociated with higher CD4% (r=-.26, p=.02). In those less than 
50 years old, younger age was also associated with higher viral 
load (log). MEMS adherence and CD4 was inversely associated 
with viral load (log) which is anticipated direction: as adherence 
increases, viral load decreases and as viral load decreases, it is 
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expected clinically that CD4% will rise. This is in contrast to the 
participants aged 50 years and older among whom age was not 
associated with adherence (i.e., neither MEMS nor AGAS), VL 
(log), CD4% or stigma. Additionally, there was no significant 
association between personal stigma and CD4% (r=.07, p=.70; 
see Table 2).

Potential Moderating Effects of Age

 We conducted an exploratory test of the moderation of 
age on the association between personal stigma and CD4%. We 
used stepwise linear regression to test the impact of the age-by-
stigma interaction effect after adjusting for the individual main 
effects of age and stigma, and controlling for adherence. The 
moderating effect of age on the association between personal 
stigma and CD4% is illustrated in Figure 1. Among women less 
than 50 years old, higher stigma was associated with a lower 
CD4% whereas among older women, stigma and CD4% were 
not significantly related. Although a stronger association be-
tween stigma and CD4% was identified among younger women, 

the associations between age and stigma, age and CD4%, and 
viral load and CD4% were stronger for older women than for 
younger women (i.e., higher r values). These results suggest a 
possible, although not definitive, moderating effect of age for 
each of these associations.

DISCUSSION

 The purpose of this study was to examine the moder-
ating effect of age on perceived personal stigma, ART adher-
ence (i.e., MEMS and AGAS), CD4% and viral load among a 
group of HIV-infected women. In addition, this study also ex-
amined associations between stigma and adherence, CD4% and 
VLs among HIV-infected women. This study identified a sig-
nificant difference in baseline CD4% between two age groups 
with women older than 50 years having higher CD4 percentages. 
Although there were no significant differences in ART adher-
ence between the younger (i.e., age <50) and older women (i.e., 
age >50), the mean scores on both self-report and MEMS adher-
ence were higher in the older group. Also a larger proportion 

Characteristics <50 years old 
n=90 (75.0%)

≥50 years old  
n=30 (25.0%)

Overall  
N=120

Ethnicity (%)

Non-African American 5(5.6%) 3(10.0%) 8(6.7%)

African American 85(94.4%) 27(90.0%) 112(93.3%)

Sexual Identity

LGBT or unsure 22(24.4%) 6(20.0%) 28(23.3%)

Heterosexual 68(75.6%) 24(80.0%) 92(76.7%)

Single 57(64.0%) 29(96.7%) 86(72.3%)**

Partnered 32(36.0%) 1(3.3%) 33(27.7%)

Education Level

< High School Grad 68(75.6%) 21(70.0%) 89(74.2%)

> High School grad 22(24.4%) 9(30.0%) 31(25.8%)

Unemployed 74(82.2%) 25(83.3%) 99(82.5%)

Employed 16(17.8%) 5(16.7%) 21(17.5%)

Annual Incomeb

< $10,000 59(67.0%) 19(67.9%) 78(67.2%)

> $10,000 29(33.0%) 9(32.1%) 38(32.8%)

M(SD) Range M(SD) Range M(SD) Range

Age, years 39.5(6.8) 18-49 55.7(4.2) 50-67 43.6(9.4) 18-67

Duration of HIVa 8.9(5.9) 1-26 9.5(5.8) 1-22 9.1(5.8) 1-26

Duration on ART 5.2(3.9) 0-17 6.3(4.8) 0-16 5.5(4.2) 0-17

(ART years >5) 40(44.4%) 16(53.3%) 56(46.7%)

Adherence: AGAS 20.3(3.3) 12-25 20.9(2.5) 15-25 20.5(3.2) 12-25

(AGAS as a %) 81.2(13.3) 48-100 83.7(10.1) 60-100 81.8(12.7) 48-100

Adherence: MEMS 72.1(32.9) 0-100 79.6(32.6) 8.3-100 74.0(32.9) 0-100

(Adherence ≥95%) 32(35.6%) 16(53.3%) 48(40.0%)

CD4 (%) 18.6(11.2) 1-61 23.3(11.0) 7-45 19.7(11.3) 1-61*

Viral Load (log) 2.6(1.1) 1.7-5.46 2.3(0.8) 1.7-4.93 2.5(1.0) 1.7-5.46

V load (log) ≤2.60 56(62.2%) 24(80.0%) 80(66.7%)

Stigma, Personalc 45.2(10.5) 25-72 45.9(11.1) 24-68 45.4(10.6) 24-72

*p<.05; **p< .01; ***p<.001; a1 missing; b4 missing; c3 missing

Table 1: Descriptive characteristics of the sample population at baseline (N=120).
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of the older group achieved at least 95% or greater adherence 
on the MEMS report. This finding was consistent with previous 
reports, which indicated that older HIV-infected women were 
more likely to exhibit higher ART adherence compared with 
their younger counterparts, resulting in higher CD4%.23 

 Age may have a moderating effect on the relationships 
between stigma and ART adherence and stigma and HIV clinical 
health outcomes (i.e., CD4% and viral load). The younger wom-
en in this study may have been more susceptible to the negative 
impact of stigma on CD4 levels. However, the influence of age 
on the relationship between stigma, ART adherence, CD4% and 
viral loads could not be definitively established due to the non-
significant findings. 

 When considering the moderating effect of age on the 
relationship between stigma and ART adherence, the results 
from the current study were inconsistent with the results from 
previously reported empirical and observational studies. Previ-
ous studies have shown that HIV-related stigma had a negative 
impact on the ART adherence practices among HIV-infected 
women in general and HIV-infected older women in particu-

lar.10,21 However, in contrast with other researchers, we did not 
find a relationship between stigma and ART adherence. Prior to 
analysis, we anticipated that participants aged 50 years or older 
would report higher levels of personal stigma that in turn would 
be associated with lower ART adherence compared with young-
er participants.40 Another expectation was that the moderating 
effect of age on the relationship between stigma and HIV clini-
cal outcomes would be associated with lower CD4 percentages 
and higher viral loads among those aged >50 years. However, 
our study demonstrated that stigma affected women of all ages; 
nonetheless, younger women were more susceptible to stigma 
than older women. Interestingly, a significant association existed 
between age and ART adherence and the HIV clinical indica-
tors (CD4% and VL). As age increased, MEMS adherence in-
creased, CD4% increased and VL decreased among the women 
as a whole. Although not statistically significant, HIV-infected 
women ≥50 years took a higher percentage of their prescribed 
ART doses, as assessed by the MEMS method. In women <50 
years of age, we found that higher stigma scores were associ-
ated with lower CD4%. Regression results between stigma and 
CD4% split by age category (controlling for adherence), showed 
that age may be a potential moderator of this association. 

Age ≥ 50
Age < 50

Age AGAS MEMS CD4% Viral Load
(log)

Personal
Stigma

Age --- -0.021a 0.140b 0.299a -0.098b 0.244a

AGAS 0.018a --- 0.426b* 0.148a 0.045b 0.085a

MEMS 0.108b 0.048b --- 0.290b -0.154b 0.028b

CD4% 0.074a -0.057a 0.055b --- -0.593b ** 0.074a

Viral Load (log) -0.243b * 0.062b -0.275b ** -0.380b *** --- -0.014b

Personal Stigma 0.093a -0.147a -0.137b -0.256a * 0.020b ---

*p < .05; **p < .01; ***p < .001
aPearson’s r reported for normally distributed variables
bSpearman’s rho reported for non-normal skewed distributed variables

Table 2: Correlations between age, adherence, CD4%, viral load (log) and personal stigma.

Figure 1: Scatterplot of CD4% by personal stigma moderated by age. 
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 There were several limitations to this study. First, cross-
sectional design limits causal inferences that might be made re-
lated to the data. In addition, selection bias may be present be-
cause the parent study drew participants that were self-selected 
to be in a study to improve ART adherence. Similarly, the small 
sample size of participants over age 50 may have introduced fur-
ther bias to the study, which limits the generalizability of the 
results. Second, this study was conducted in an urban setting 
in the south, and the findings may not be generalizable to other 
populations or regions. Although significant correlations were 
present among the variables of interest, the low magnitude of the 
correlations limits any attempt to generalize the findings from 
this study. 

 Third, the nature of our moderation test was underpow-
ered for a proper test of moderation because there were only 30 
participants aged 50 years or older in the sample. According to 
Warner,41 a regression model should have at least 15 subjects 
for each independent variable. More participants over the age 
of 50 are necessary to adequately test the potential age moderat-
ing effect at 80% power. In order to achieve 80% and 5% level 
of significance to detect differences in correlation for younger 
subjects <50 compared to older subjects (≥50), a total sample 
size of 200 (100 in each age group) would be needed to detect 
difference of 0.4 between the groups, and 352 would be needed 
to detect differences in correlation of 0.3 (power analysis com-
pleted using PASS 14 Power Analysis and Sample Size Software 
(2015; NCSS, LLC. Kaysville, Utah, USA, ncss.com/software/
pass). While it is plausible that age moderates the relationship 
between stigma and CD4%, the moderation model presented in 
this study may not be generalizable to the broader population of 
women living with HIV due to several factors. Therefore, this 
study was not truly capable of determining the effect of age on 
the relationships among stigma, ART adherence, CD4% and vi-
ral loads. Larger studies with greater sample sizes are needed in 
both age categories to better test age as a moderator of stigma 
and CD4%. 
 
 Despite these limitations, this study is one of the first 
to examine relationships between age, HIV-related stigma, ART 
adherence and clinical indicators of health in HIV-infected 
women. Stigma has become a gendered phenomenon that af-
fects increasing numbers of HIV-infected women worldwide.42,43 

Women account for 25% of the people living with HIV in the 
United States,44 and many of these women will experience a 
stigmatizing event.45 The societal factors that contributed to 
their risk of acquiring HIV place them at higher risk for experi-
encing HIV-related stigma.11,12 The knowledge generated from 
this study may be useful in the development of gender-specific 
interventions that reduce the impact of stigma on the lives of 
HIV-infected women. By understanding the experiences of stig-
matization, clinicians may be able to ask women about their ex-
periences with stigma and provide referrals for adherence and/or 
mental health counseling, social services, etc to ameliorate the 
effects of stigma on health outcomes. 
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