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Abstract
COVID-19 has the potential to detrimentally impact HIV self-management in people living with HIV (PLHIV). Effective 
HIV-self management is critically important in managing symptoms as well as viral suppression. We examined the impact 
of the COVID-19 pandemic on HIV self-management, social support, social isolation, depressive symptoms, anxiety, and 
stress in PLHIV. 85 PLHIV were recruited from social media sites and completed an online survey. Data were collected 
between April 23 and 30, 2020. Participants reported increases in social isolation, depressive symptoms, anxiety, and stress 
and decreases in social support and overall HIV self-management from pre- to during the pandemic. Additionally, the Social 
Support domain and Chronic Nature of HIV domain of the HIV Self-Management Scale were also decreased from pre- to 
during the pandemic. The ability for PLHIV to maintain HIV self-management during this time is essential and HIV care 
providers should have plans in place to provide support.
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Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), the virus that causes coronavirus disease 2019 
(COVID-19), was declared a global pandemic on March 11, 
2020 by the World Health Organization [1]. In the United 
States, by March 2020 President Trump and all 50 states had 
declared a state of emergency related to COVID-19 and most 
states had implemented some variant of stay-at-home orders 
in the hopes of assuaging spread of the virus [2] and prevent-
ing a surge of COVID-19 patients from overwhelming hos-
pital systems. Social distancing and COVID-19 mitigation 
measures were also implemented (e.g., avoid crowds, remain 
at least six feet apart, work from home, and wear masks). 
Furthermore, during this time many healthcare clinics shut 
down completely or started virtual office visits to help alle-
viate the strain on hospital systems as well as to decrease 
transmission of the virus. Taken together, these measures 
could lead to difficulties in disease self-management for peo-
ple living with chronic conditions [3–5], potentially making 

them vulnerable to complications. Many people living with 
chronic conditions had their nonurgent healthcare (both 
physical and mental) visits canceled, had difficulty contact-
ing their healthcare providers, and some were not able to 
obtain their medications due to supply issues. Others were 
afraid of contracting COVID-19 and chose to not engage in 
healthcare [6]. There is a need to determine which aspects 
of self-management of chronic conditions are most affected 
by the COVID-19 pandemic so that plans can be put into 
place to support people living with chronic conditions dur-
ing this time.

Most people infected with COVID-19 recover and do 
not need to be hospitalized. Those who are most at risk for 
severe complications related to COVID-19 include older 
age and people with conditions such as serious heart con-
ditions, chronic obstructive pulmonary disease, cancer, 
chronic kidney disease, Type 2 diabetes, being immuno-
compromised due to solid organ transplant, sickle cell 
disease, and having a body mass index of 30 or higher 
[7]. One population for whom there is concern about 
severe complications related to COVID-19 is people liv-
ing with HIV (PLHIV) due to the possibility of them being 
immunocompromised if not virally suppressed. While the 
COVID-19 pandemic is still evolving, according to the 
Centers for Disease Control and Prevention (CDC), the 
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risk for severe illness related to COVID-19 in PLHIV com-
pared to the general population is unknown [7]. However, 
PLHIV with a low CD4 cell count, not on antiretroviral 
treatment (ART), or any of the previously noted chronic 
conditions are at higher risk for COVID-19 complications 
[7]. Given the novel status of the SARS-CoV-2 virus, there 
is a paucity of published studies on COVID-19 risk in 
PLHIV. In an observational prospective study conducted 
in Spain, 1.8% (N = 51) of all PLHIV followed by an HIV 
clinic in a large university hospital were either infected 
or suspected to be infected with COVID-19 [8]. Of those, 
75% had a case that was considered mild to moderate, 
while 25% had a severe case. Over half (55%) were hospi-
talized, 12% were admitted to intensive care, and 4% died. 
Most of the PLHIV had at least one comorbid condition 
[8]. These results are consistent with an observational ret-
rospective study conducted in an Italian hospital [9]. 47 
PLHIV had confirmed or probable COVID-19. Of those, 
28% were hospitalized, 4% died, and 64% had a least 
one comorbid condition. The recovery time was 14 days 
(SD = 8) after onset of symptoms [9]. Conclusions about 
the severity of COVID-19 illness in PLHIV drawn from 
these studies are limited due to small sample sizes and 
single-center study sites. A multi-site study examined all 
PLHIV receiving ART in HIV clinics associated with 60 
hospitals in Spain over a 1.5-month period [10]. Out of 
77,590 PLHIV, 236 were diagnosed with COVID-19. For 
the PLHIV diagnosed with COVID-19, 64% needed to be 
hospitalized, 6% were admitted to intensive care, and 8% 
died. However, compared to the general Spanish popula-
tion with the same age range, the risks for COVID-19 and 
death from COVID-19 were similar. In PLHIV the risk 
for COVID-19 was 30.0 per 10,000 people and the risk 
for death was 3.7 per 10,000. In the general population, 
the risk for COVID-19 was 33 per 10,000 people (after 
excluding health care workers) and risk for death was 2.1 
per 10,000 [10]. A limitation of this study was not control-
ling or accounting for comorbid conditions.

For successful care outcomes related to HIV, it is 
important that PLHIV remain both connected and engaged 
in the HIV care continuum which, after diagnosis, link-
age to, and receipt of medical care, includes remaining in 
medical care and achieving and maintaining viral suppres-
sion [11]. HIV self-management includes practices that 
promote the successful outcomes outlined by the HIV care 
continuum such as communicating with healthcare provid-
ers as needed, keeping clinic appointments, and taking 
ART as prescribed. Also important to HIV self-manage-
ment are other aspects of health such as HIV symptom 
management (e.g., fatigue, depressive symptoms, anxiety, 
and problems with sleep [12, 13]), physical activity, eat-
ing a healthy diet, working to reach health goals, taking 
personal time, reducing stress, and seeking social support 

[14]. The inability to effectively self-manage HIV can lead 
to disruptions in healthcare engagement and medication 
adherence which can affect viral suppression of HIV [11].

A few studies have examined how certain aspects HIV 
self-management have been impacted by COVID-19 
in PLHIV. Kalichman et al. [6] investigated protective 
behaviors related to COVID-19 in 162 PLHIV who were 
currently participating in a longitudinal study in Atlanta, 
Georgia and found that 19% of the sample had missed an 
HIV health care appointment in the past 30 days and nearly 
half of those (45%) attributed their missing appointment 
to the pandemic. However, ART adherence had improved 
over a 1-month period [6]. Similarly, Algarin et al. [15] 
examined factors related to COVID-19 in 16 older PLHIV 
who were enrolled in a mind–body intervention feasibility 
study. They found all participants were able to maintain 
ART use and most (83.3%) kept their HIV health care 
appointments and maintained contact with their HIV case 
manager. Participants’ mean stress rating related to social 
distancing was 4.4 (SD = 3.3) on a 1–10 scale with higher 
numbers indicating greater stress [15]. Finally, Santos 
et al. [16] examined factors related to COVID-19 in a large 
international sample (N = 3732) of gay men and other men 
who have sex with men who use the Hornet social media 
app. They included a subset of participants who were liv-
ing with HIV (n = 473). Most were able to obtain their 
ART medications; however, 18% were unable or had diffi-
culty accessing these medications. Almost a quarter (23%) 
lost access to their health care providers. Participants who 
lost their health insurance were more likely to report a loss 
of health care provider access when compared with those 
who maintained health insurance [16].

PLHIV have been identified as being likely to expe-
rience treatment disruptions during the COVID-19 pan-
demic [17]. Given the importance of HIV self-management 
to positive care outcomes and quality of life, it is critical 
to determine how PLHIV handle their self-management 
during the COVID-19 pandemic and what support they 
may need. Furthermore, social isolation related to social 
distancing recommendations may be harmful to mental 
health [17] so this should be examined as well. Much is 
still unknown about how COVID-19 has influenced all 
areas of HIV self-management in PLHIV; therefore, the 
purpose of this study was to examine how the COVID-19 
pandemic has impacted HIV self-management, social sup-
port, social isolation, depressive symptoms, anxiety, and 
stress. The CDC has indicated that SARS-CoV-2 may pre-
sent in waves so findings from this study will be important 
in determining which aspects of HIV self-management to 
focus on when supporting PLHIV during this time and 
potential future waves.
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Methods

Study Design and Sample

This study was cross-sectional and used an online survey 
approach. The study was deemed exempt by the Indiana Uni-
versity Institutional Review Board. Participants were recruited 
from Facebook, Instagram, and Twitter. A paid advertisement 
was used for Facebook using the “boost post” function. The 
advertisement was targeted to people who were age 18 and 
older, lived in the United States, and had an interest in epi-
demiology of HIV/AIDS. A paid advertisement was used as 
well for Instagram and was targeted to men and women age 
18 and older, living in the United States, with an interest in 
the epidemiology of HIV/AIDS or HIV/AIDS research. The 
study was advertised on Twitter using hashtags, #HIV and 
#COVID19. These hashtags were used on Instagram as well. 
The study advertisement is displayed in Supplementary Mate-
rial Appendix A. Inclusion criteria for the study was age 18 
and older and having an HIV diagnosis. Potential participants 
answered two screening questions which included eliminating 
participants who were HIV-negative. The screening questions 
asked if the potential participants were age 18 or older and 
whether they had been diagnosed with HIV.

Measures

The survey was comprised of 64 items. Demographic items 
measured age, race, demographic region, education level, 
income, employment status (both pre-pandemic and self-
reported change in employment status due to the pandemic), 
gender, sexual orientation, and relationship status. The fol-
lowing health characteristics were collected: chronic condi-
tions, smoking status, CD4 cell count, HIV viral load, and 
ART medication use. The health characteristics were based on 
participants’ status at the time of data collection.

Factors Related to the COVID‑19 Pandemic

Several items measured factors related to the COVID-19 pan-
demic. Some of the items assessed certain factors without 
asking for pre-pandemic comparisons (e.g., social distancing, 
financial worries). Other items measured factors based on how 
the participants perceived them pre-pandemic and during the 
pandemic (e.g., overall HIV self-management, social support).

Ratings of COVID‑19 Pandemic Factors 
without Pre‑Pandemic Comparisons

Participants rated worries related to the impact of COVID-
19 on their financial health and their physical health on a 
scale from 0 to 10 with 0 = not at all and 10 = very much. 

Participants also rated their degree of worry for the health 
and safety of their own self, close family, friends, local 
community, and society at large during the pandemic on 
a ten-point Likert scale from 0 to 10 with 0 = low and 
10 = high. Additionally, participants rated the degree to 
which they were following social distancing guidelines 
and the degree to which their HIV status influenced their 
engagement in social distancing on a scale of 0–10 with 
0 = not at all and 10 = completely. Participants also rated 
the degree to which they thought their HIV status put them 
at a higher risk for experiencing a more severe COVID-19 
infection if they contracted COVID-19 on a 0–10 scale 
with 0 = not at all and 10 = very much.

Participants rated whether the COVID-19 pandemic 
changed their ability to communicate with their health-
care providers about HIV-related concerns and their abil-
ity to resolve HIV-related problems. These were scored 
on a 0–10 Likert scale with 0 = no change and 10 = much 
more difficult. Finally, participants rated their confidence 
in their ability to get timely help for an HIV-related prob-
lem from their HIV care providers, their local hospital, 
and their local pharmacy, if needed. These were scored 
on a 0–10 Likert scale with 0 = not at all confident and 
10 = extremely confident.

Finally, participants were asked whether aspects of their 
HIV self-management were made more difficult due to the 
COVID-19 pandemic. These 12 domains included the ability 
to: exercise, manage affective symptoms, maintain a social 
support network, manage stress, eat a healthy diet, reach 
healthcare providers, get an adequate amount of sleep, get 
medications from a pharmacy when needed, manage HIV 
medication side effects, take HIV medications as prescribed, 
and manage HIV symptoms. Participants were to rate each 
of the 12 aspects as either much more difficult, somewhat 
more difficult, a little bit more difficult, or not at all more dif-
ficult due to the COVID-19 pandemic. They were not asked 
to report on how they self-managed these domains prior to 
the pandemic.

Ratings of COVID‑19 Pandemic Factors with Pre‑Pandemic 
Comparisons

Given the widespread social distancing orders and recom-
mendations and how these may affect mental health, par-
ticipants were asked questions related to social support and 
social isolation. Participants were asked to rate their social 
support network prior to the COVID-19 pandemic and dur-
ing the pandemic on a Likert scale from 0 to 10 with 0 = very 
limited and 10 = very strong. Similarly, participants were 
queried regarding how often they felt socially isolated pre- 
and during the pandemic on a Likert scale from 0 to 10 with 
0 = never and 10 = very often.
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HIV Self‑Management  HIV self-management was meas-
ured using the HIV Self-Management Scale [14]. The 
HIV Self-Management Scale is a 20-item measure that is 
comprised of three domains—Daily Self-Management 
Health Practices (12 items), Social Support and HIV Self-
Management (3 items), and Chronic Nature of HIV Self-
Management (5 items). The HIV Self-Management Scale 
was administered twice. First, participants were asked how 
often the items applied to them prior to the COVID-19 pan-
demic. Then, participants were queried about how often the 
items applied to them during the pandemic. Participants 
were asked to respond to the items on a Likert scale from 0 
to 3 with 0 = not applicable, 1 = none of the time, 2 = some 
of the time, and 3 = all of the time. The HIV Self-Manage-
ment Scale is not reported using a composite score for the 
entire scale, rather, a composite score for each of the three 
domains is reported separately with higher scores indicating 
greater HIV self-management. Scores range from 0–36 for 
the Daily Self-Management Health Practices domain, 0–9 
for the Social Support and HIV Self-Management domain, 
and 0–15 for the Chronic Nature of HIV Self-Management 
domain. Originally conceptualized as a measure of HIV 
self-management in women [14], the HIV Self-Manage-
ment Scale has also been used in a mixed gender study with 
acceptable reliability [18].

Participants were also asked to rate their ability to han-
dle their overall HIV self-management (e.g., medications, 
health provider visits, mental health, healthy diet, exercise) 
pre- and during the pandemic on a 0–10 Likert scale with 
0 = unable to do it and 10 = very well.

Depressive Symptoms  Depressive symptoms were meas-
ured using the Patient Reported Outcomes Measurement 
Information System (PROMIS) Item Bank v1.0—Emo-
tional Distress—Depression—Short Form 8a instrument 
[19]. This instrument was administered twice. First, the par-
ticipants were asked to respond based on their symptoms 
pre-pandemic and then they were to answer based on their 
symptoms during the COVID-19 pandemic. Participants 
were asked to respond to eight statements on a Likert scale 
from 1 to 5 with 1 = never and 5 = always. Scores range from 
8 to 40 and higher scores are indicative of greater depressive 
symptoms.

Anxiety  Anxiety was measured using the PROMIS Item 
Bank v1.0—Emotional Distress—Anxiety—Short Form 8a 
instrument [19]. As with depressive symptoms, this instru-
ment was administered twice. First, the participants were 
asked to answer based on their symptoms pre-pandemic and 
then they were to respond based on their symptoms during 
the pandemic. Participants were asked to respond to eight 
statements on a Likert scale from 1 to 5 with 1 = never and 

5 = always. The scores range from 8 to 40 with higher scores 
indicative of greater anxiety.

Stress  Perceived stress was measured using the NIH Tool-
box® Item Bank/Fixed Form v2.0—Perceived Stress (Ages 
18 +) [20]. This instrument was administered twice. Partici-
pants were first asked to respond to the items based on their 
perceived stress pre-pandemic and then during the pan-
demic. There were ten items that were scored on a Likert 
scale from 1 to 5 with 1 = never and 5 = very often. Four of 
the items were reversed scored. Scores range from 10 to 50 
with higher scores indicating greater stress.

Data Collection

The survey was administered online via the Qualtrics plat-
form from April 23 to April 30, 2020. After viewing the 
study advertisement, potential participants could determine 
if they were eligible for the study by clicking on a link to the 
survey. They first answered the screening questions and if 
they met the criteria, the participants were then directed to 
the survey items. The survey took approximately 20–30 min 
to complete. All participants were given the option to be 
placed in a drawing for one of two $50 gift cards.

Analysis

Descriptive statistics were conducted. Descriptive analyses 
were also performed to determine any mean differences 
in HIV self-management, social support, social isolation, 
depressive symptoms, anxiety, and stress during COVID-
19 based on participants’ age, race, and years living with 
HIV. Paired t-tests were performed to determine whether 
there were any significant mean differences in HIV self-man-
agement, social support, social isolation, depressive symp-
toms, anxiety, and stress, pre- and during the pandemic. All 
paired t-test assumptions were tested and extreme outliers 
(i.e., more than three box-lengths away from the edge of 
their box in the boxplot) were removed prior to analysis. 
The data were analyzed using SPSS version 26 and version 
27 software.

Results

A total of 154 participants accessed the study, met the 
screening criteria to participate in, and started the study. 85 
participants remained for analysis in the final sample. Partic-
ipants were eliminated due to incomplete submissions (i.e., 
those who completed less than 90% of the items; n = 67) and 
full submissions that were completed too quickly (i.e., less 
than 5 min, n = 2).
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Demographic Characteristics

Sample characteristics are displayed in Table 1. The mean 
age of the participants was 49.9 years (SD = 12.5; range 
26 -76 years). The participants were largely men (95.3%, 
n = 81), white (64.7%, n = 55), gay or lesbian (84.7%, 
n = 72), and married or in a long-term relationship (48.2%, 
n = 41). Most of the sample had achieved a bachelor’s degree 
or higher (49.4%, n = 42), were employed full-time pre-pan-
demic (56.5%, n = 48), and had an annual household income 
of less than $60,000 (64.8%, n = 55). All nine regions of 
the United States [21] were represented with the majority 
(57.7%, n = 49) living in the Pacific (e.g., Alaska, California, 
Hawaii, Oregon, and Washington; 22.4%, n = 19), East North 
Central (e.g., Illinois, Indiana, Michigan, Ohio, and Wis-
consin; 18.8%, n = 16), and South Atlantic (e.g., Delaware, 
Florida, Georgia, Maryland, North Carolina, South Carolina, 
Virginia, District of Columbia, and West Virginia; 16.5%, 
n = 14) areas. Participants were also from the Mid-Atlantic 
(New Jersey, New York, and Pennsylvania; 11.8%, n = 10), 
West South Central (Arkansas, Louisiana, Oklahoma, and 
Texas; 10.6%, n = 9), East South Central (Alabama, Ken-
tucky, Mississippi, and Tennessee; 7.1%, n = 6), New Eng-
land (Connecticut, Maine, Massachusetts, New Hampshire, 
Rhode Island, and Vermont; 4.7%, n = 4), Mountain (Ari-
zona, Colorado, Idaho, Montana, Nevada, New Mexico, 
Utah, and Wyoming; 4.7%, n = 4), and West North Cen-
tral (Iowa, Kansas, Minnesota, Missouri, Nebraska, North 
Dakota, and South Dakota; 2.4%, n = 2) regions. One par-
ticipant did not report their location.

Health Characteristics

Health characteristics are reported in Table 1. Most par-
ticipants had been living with HIV for at least 6  years 
(75.3%, n = 64) with a mean of 16.5 years (SD = 11.4; range 
1–38 years). The majority had a CD4 cell count of at least 
201 cells/mm3 (89.5%, n = 76) and almost all were virally 
suppressed (94.1%; < 200 copies/mL, n = 80). All but one 
participant reported currently taking ART medications. Sev-
eral participants reported being diagnosed with a chronic 
health condition with depression (36.5%, n = 31), anxiety 
(35.3%, n = 30), and hypertension (34.1%, n = 29) being the 
most frequent.

Factors Related to the COVID‑19 Pandemic

The COVID-19 pandemic had impacted several different 
aspects of the participants’ lives. At the time of data collection, 
88.2% (n = 75) of participants reported living in an area where 
the distancing orders were such that businesses were mostly 
closed with only those deemed essential being open. Another 
10.6% (n = 9) reported partial closures with some non-essential 

Table 1   Sample descriptions of demographic and health characteris-
tics (N = 85)

n (%)/Mean (SD)

Age 49.9 (12.5)a

Race/Ethnicity
 White 55 (64.7)
 Latinx 13 (15.3)
 Black 9 (10.6)
 Other 12 (14.1)

Gender
 Man 81 (95.3)
 Woman 3 (3.5)
 Non-binary 1 (1.2)

Education
 Less than high school 3 (3.5)
 High school diploma/GED 6 (7.1)
 Postsecondary education 33 (38.8)
 Bachelor’s degree or higher 42 (49.4)

Income
 Less than $20,000 18 (21.2)
 $20,000–$39,999 23 (27.1)
 $40,000–$59,999 14 (16.5)
 $60,000 and above 30 (35.2)

Employment status (prior to COVID-19)
 Employed full-time 48 (56.5)
 Employed part-time 11 (12.9)
 On disability 12 (14.1)
 Retired 9 (10.6)
 Unemployed, looking for work 3 (3.5)
 Unemployed, not looking for work 1 (1.2)
 Student 1 (1.2)

Sexual orientation
 Gay or lesbian 72 (84.7)
 Bisexual 7 (8.2)
 Other 5 (5.9)

Relationship status
 Single, never married 35 (41.2)
 Partnered, long-term 21 (24.7)
 Married 20 (23.5)
 Widowed 7 (8.2)
 Divorced 2 (2.4)

Years living with HIV 16.54 (11.4)b

Currently taking ART​ 84 (98.8)
HIV viral load < 200 copies/mL 80 (94.1)
CD4 T-cell count, cells/mm3

 ≤ 200 2 (2.4)
 201–499 19 (22.4)
 ≥ 500 57 (67.1)

Current smoker/vape user 19 (22.4)
Diagnosed comorbidities
 Depression 31 (36.5)
 Anxiety 30 (35.3)
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businesses open. Participants were asked whether they had 
experienced a change in employment as a direct result of the 
pandemic and 30.6% (n = 26) of the participants self-reported 
a change in work status. The 26 participants’ self-reported 
changes in employment status were: employed full-time 
(7.7%, n = 2), employed part-time (7.7%, n = 2), unemployed 
and looking for work (15.4%, n = 4), unemployed and not look-
ing for work (26.9%, n = 7), unable to work (15.4%, n = 4), or 
for other reasons (26.9%, n = 7) such as not working per their 
physician’s orders (n = 2), lack of freelance or contract work 
(n = 3), and being furloughed (n = 2). Participants’ employ-
ment status prior to the pandemic is displayed in Table 1.

Most participants reported never having symptoms of 
COVID-19 nor being tested for the virus (90.6%, n = 77). 
The eight (9.4%) participants who either had COVID-19 
symptoms or tests had the following characteristics: one 
reported a positive test for COVID-19; three had symptoms 
but did not get tested; two had symptoms, were tested, and 
were awaiting their results; and two did not have symptoms, 
were tested, and were awaiting their results.

A little over a quarter of the sample (28.2%, n = 24) 
reported reaching out to their healthcare providers for 
information about how COVID-19 could affect their health. 
Approximately half of the participants (52.9%, n = 45) 
reported that their healthcare providers gave them informa-
tion on how COVID-19 could affect their health.

A small percentage (16.5%, n = 14) of the sample 
reported attending HIV-focused support groups and half of 
those (n = 7) indicated that they were no longer able to attend 
the groups because of the pandemic. The other half (n = 7) 
were able to attend the support groups either virtually or 
via phone.

COVID‑19 Pandemic Factors without Pre‑Pandemic 
Comparisons Ratings

Participants were moderately worried about the financial 
impact of the pandemic (M = 6.61, SD = 2.88). Similarly, 

they were moderately worried about the impact of COVID-
19 on their physical health (M = 6.86, SD = 2.74). Partici-
pants had a moderately high level of worries related to the 
impact of the pandemic on their self (M = 7.12, SD = 2.62), 
close family (M = 7.77, SD = 2.34), friends (M = 7.06, 
SD = 2.70), their local community (M = 7.01, SD = 2.30), 
and society at large (M = 7.81, SD = 1.95).

Participants had high adherence to following social dis-
tance guidelines (M = 8.92, SD = 1.36) and their HIV status 
moderately influenced their engagement in social distanc-
ing (M = 6.42, SD = 3.40). Participants also perceived that 
their HIV status put them at a moderately higher risk for 
experiencing a more severe COVID-19 infection (M = 7.12, 
SD = 2.88).

Participants reported low moderate difficulty in their abil-
ity to communicate with healthcare providers about HIV 
related concerns (M = 3.00, SD = 3.02) and low difficulty 
in their (M = 2.07, SD = 2.54) ability to resolve HIV-related 
problems with their providers.

Finally, participants had moderately high confidence that 
they could get timely help for a HIV-related problem from 
their HIV care providers (M = 7.74, SD = 2.29) and phar-
macy (M = 7.94, SD = 1.99) if needed. They were also mod-
erately confident in obtaining timely help from their local 
hospital (M = 6.08, SD = 2.90).

All 12 aspects of HIV self-management were affected in 
differing degrees of difficulty during the pandemic (Fig. 1). 
The top five domains that were made much more difficult 
were ability to exercise (30.6%), manage affective symptoms 
(24.7%), maintain their social support network (24.7%), 
manage stress (23.5%), and eat a healthy diet (17.6%). When 
examining the domains that were made any degree more dif-
ficult during the pandemic (much more, somewhat, a little 
bit) the top five were ability to exercise (78.9%), manage 
stress (76.5%), maintain a social support network (71.8%), 
get an adequate amount of sleep (64.7%), and manage affec-
tive symptoms (64.7%). It is important to note that there 
were more participants (8–16%) who did not complete the 
item measuring the 12 HIV self-management aspects when 
compared to other items in the survey. This lower comple-
tion rate may be due to it being a drag and drop item in 
the Qualtrics survey (i.e., participants were instructed to 
drag each of the twelve aspects HIV self-management to 
the corresponding box based on how impacted it was by the 
COVID-19 pandemic). A few of the participants commented 
about having difficulty completing this item when using a 
mobile device.

COVID‑19 Pandemic Factors with Pre‑Pandemic 
Comparisons Ratings

Results for this section are displayed in Table 2. Prior to 
the pandemic the mean social support score was moderately 

Table 1   (continued)

n (%)/Mean (SD)

 Hypertension 29 (34.1)
 Diabetes 10 (11.8)
 Asthma 9 (10.6)
 Heart disease 8 (9.4)
 COPD 5 (5.8)

Not all variables sum to total N due to missing data or more than one 
response option (e.g., race/ethnicity and diagnosed comorbidities)
ART​ antiretroviral therapy, GED General Education Development
a Observed range 26–76
b Observed range 1–38
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high (M = 7.42, SD = 2.13) and during it was moderate 
(M = 6.09, SD = 2.93) a difference of 1.33 (95% CI, 0.826, 
1.832), t(84) = 5.26, p < 0.001, d = 0.57. Similarly, there 
was an increase in social isolation from pre- (M = 3.89, 
SD = 2.64) to during the pandemic (M = 6.14, SD = 2.83), a 
difference of -2.25 (95% CI, -2.864, -1.636), t(83) = − 7.29, 
p < 0.001), d = 0.80.

HIV Self‑Management  There were no significant differ-
ences in the Daily Self-Management Health Practices 
domain of the HIV Self-Management Scale pre- (M = 22.73, 
SD = 4.56) and during the pandemic (M = 22.56, SD = 5.62), 

t(83) = 0.36, p = 0.723. There was a decrease in the Social 
Support domain from pre- (M = 3.43, SD = 2.56) to during 
the pandemic (M = 2.98, SD = 2.66), a difference of 0.45 
(95% CI, 0.245, 0.803), t(82) = 3.66, p < 0.001, d = 0.17. 
Similarly, there was a decrease in the Chronic Nature of 
HIV domain from pre- (M = 13.35, SD = 1.60) to during the 
pandemic (M = 13.02, SD = 1.89), a difference of 0.33 (95% 
CI, 0.070, 0.581), t(82) = 2.53, p < 0.05, d = 0.28.

Participants reported being better at managing their 
overall HIV self-management prior to the pandemic 
(M = 8.40, SD = 1.63) than during it (M = 7.13, SD = 2.00), 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Ability to manage HIV symptoms

Ability to take HIV medications as prescribed

Ability to manage HIV medication side effects

Ability to get meds from pharmacy when needed

Ability to get an adequate amount of sleep

Ability to reach healthcare providers

Ability to eat a healthy diet

Ability to manage stress

Ability to maintain social support network

Ability to manage affective symptoms

Ability to exercise

Much more difficult Somewhat more difficult A little bit more difficult Not at all more difficult Does not apply Did not answer

Fig. 1   Aspects of HIV self-management made more difficult by the COVID-19 pandemic

Table 2   Descriptive statistics and t-test results for COVID-19 factors pre- and during the pandemic

*p < 0.05, **p < 0.001
a HIV Self-Management Scale

Pre-pandemic During pandemic

Outcome M SD M SD n Mean Difference (95% CI) t df d

Social isolation 3.89 2.64 6.14 2.83 84 − 2.25 (− 2.864, − 1.636) − 7.29** 83 0.80
Social support 7.42 2.13 6.09 2.93 85 1.33 (0.826, 1.832) 5.26** 84 0.57
Overall HIV self-management 8.40 1.63 7.13 2.00 85 1.27 (0.872, 1.669) 6.34** 84 0.69
Daily Self-Management Health 

Practices domaina
22.73 4.56 22.56 5.62 84 0.17 (− 0.764, 1.098) 0.36 83 0.04

Social Support domaina 3.43 2.56 2.98 2.66 83 0.45 (0.245, 0.803) 3.66** 82 0.17
Chronic Nature of HIV domaina 13.35 1.60 13.02 1.89 83 0.33 (0.070, 0.581) 2.53* 82 0.28
Depressive symptoms 16.17 6.34 18.17 8.16 81 − 2.0 (− 3.193, − 0.807) − 3.34** 80 0.37
Anxiety 17.20 6.92 20.20 8.16 80 − 3.0 (− 4.511, − 1.489) − 3.95** 79 0.44
Stress 25.60 6.03 27.52 6.91 81 − 1.91 (− 2.915, − 3.801) − 3.80** 80 0.42
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a difference of 1.27 (95% CI, 0.872, 1.669), t(84) = 6.34, 
p < 0.001, d = 0.69.

Affective Symptoms  There was an increase in depressive 
symptoms from pre-pandemic (M = 16.17, SD = 6.34) to 
during the pandemic (M = 18.17, SD = 8.16) a difference of 
− 2.0 (95% CI, − 3.193, − 0.807), t(80) = − 3.34, p < 0.001), 
d = 0.37). Similarly, there was an increase in anxiety symp-
toms from pre-pandemic (M = 17.20, SD = 6.92) to during 
the pandemic (M = 20.20, SD = 8.16), a difference of − 3.0 
(95% CI, −  4.511, −  1.489), t(79) = −  3.95, p < 0.001, 
d = 0.44.

Stress  There was an increase in stress from pre-pandemic 
(M = 25.60, SD = 6.03) to during the pandemic (M = 27.52, 
SD = 6.91), a difference of −  1.91 (95% CI, −  2.915, 
− 3.801) t(80) = − 3.80, p < 0.001, d = 0.42.

Discussion

The purpose of this study was to determine how the COVID-
19 pandemic has influenced HIV self-management, social 
support, social isolation, depressive symptoms, anxiety, and 
stress in PLHIV. We found that the pandemic impacted all 
aspects of HIV self-management to varying degrees. Par-
ticipants reported significantly reduced social support and 
social isolation from pre- to during the pandemic. Similarly, 
their overall HIV self-management was significantly better 
pre-pandemic as well as the Social Support and Chronic 
Nature of HIV domains of the HIV Self-Management Scale. 
Additionally, there was an increase in depressive symptoms, 
anxiety, and stress during the pandemic when compared to 
pre-pandemic.

The findings from this study should be considered along-
side some important limitations. This study was limited by 
the cross-sectional design when measuring pre- and during-
event behaviors and attitudes which could cause recall bias. 
Future investigations should consider a longitudinal design 
to determine how HIV self-management needs change over 
time. Furthermore, current prospective cohort studies involv-
ing PLHIV should consider adding COVID-19 and HIV self-
management specific instruments so that changes in these 
can be measured temporally during the pandemic. Another 
limitation is that while some of the mean differences from 
pre- to during the pandemic may be statistically significant, 
they may not be clinically significant or relevant to practice. 
This may be because most of the variables are self-reported 
perceptions (e.g., social isolation, depressive symptoms) and 
rather than actual behaviors (e.g., some items within the HIV 
Self-Management Scale such as eating a healthy diet). An 
additional limitation is that the data were collected early in 
the pandemic (end of April 2020) and at this point in time, 

stay at home orders and social distancing recommendations 
varied widely across the United States in terms of when they 
were implemented, if at all. This may have been too early to 
see the full impacts of these orders on healthcare access and 
missed appointments for some of our participants. Future 
studies should examine how the COVID-19 pandemic miti-
gation orders impacted healthcare access at various points 
in time across the pandemic. Another limitation is that the 
online nature of recruitment could lead to an increased pos-
sibility of participants not truly meeting inclusion criteria 
(e.g., age less than 18 years, no HIV diagnosis). Population-
targeted social media advertisements were made to mitigate 
the possibility of a participant not meeting the inclusion 
criteria; however, there is still a chance for a participant not 
meeting the criteria to be included. Additionally, the sample 
was small (N = 85), largely male, and white which limits 
the generalizability of the findings to broader populations. 
Future investigations should focus on obtaining a larger and 
more diverse sample as certain subpopulations may be more 
negatively affected by the current and future pandemics.

The participants were at least moderately worried about 
their health in the face of the pandemic. The mean score 
for whether they thought they had a chance for a more 
severe COVID-19 infection if they contracted the virus was 
between moderate to high. Subsequently, the mean score for 
how strictly they were following social distancing guide-
lines indicated they were taking social distancing seriously. 
This diligence in social distancing is consistent with the 
Kalichman et al. [6] finding that almost all of their sample 
were following the recommended social distancing guide-
lines. The adherence to social distancing guidelines along 
with canceled healthcare appointments and inability to get 
medications are cause for concern that there may be some 
delays in HIV care. Some of the participants indicated that 
the COVID-19 pandemic had made their ability to contact 
healthcare providers and get medications from the pharmacy 
more difficult. These findings are consistent with the Santos 
et al. [16] outcomes of loss of access to HIV health care 
providers and increased difficulty in obtaining ART meds. 
This disruption to the HIV care continuum could lead to 
decreased HIV viral suppression [11]. However, the mean 
score for ability to communicate with their HIV healthcare 
providers indicated that the participants largely had little to 
no difficulty with this. Additionally, the confidence in their 
ability to access timely care from their HIV providers was 
high. Taken together these findings indicate that while some 
PLHIV were having treatment delays, the majority were able 
to engage in care if needed.

The participants’ HIV self-management was adversely 
affected by the pandemic. Their overall HIV self-manage-
ment was better managed prior to the pandemic than during 
it. Additionally, the Social Support and Chronic Nature of 
HIV (i.e., priority in managing HIV, relationship with HIV 
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care provider, ability to make healthcare appointments as 
needed to manage various aspects of HIV) domains of the 
HIV Self-Management Scale were rated better prior to the 
pandemic. However, these results, while statistically signifi-
cant are tempered by whether they are also clinically sig-
nificant. Overall HIV self-management had a medium effect 
size but a 1.27 mean difference on a 0–10 scale may not 
indicate a clinically meaningful decrease. Both the Social 
Support and Chronic Nature of HIV domains of the HIV 
Self-Management Scale had small effect sizes with very lit-
tle mean differences relative to the range of their scores (0–9 
for Social Support and 0–15 for Chronic Nature).

The aspects of HIV self-management that were more fre-
quently made difficult by the pandemic included the ability 
to eat a healthy diet, exercise, manage stress, maintain a 
social support network, get an adequate amount of sleep, 
and manage affective symptoms. It is encouraging that HIV 
self-management factors like the ability to take HIV medica-
tions as prescribed and reach healthcare providers were not 
ranked at the top of this list, which is consistent with the 
findings noted earlier. However, it is concerning that certain 
features of HIV self-management such as exercise and sleep 
are ranked high on this list. Exercise has been linked to men-
tal health indicators such as decreased depressive symptoms 
and anxiety [22], increased quality of life [23], and increased 
ART adherence [24] in PLHIV. Similarly, poor sleep has 
been associated with increased depressive symptoms and 
anxiety, and decreased ART adherence [25].

In addition to being ranked high on the list of HIV self-
management factors that were made more difficult by the 
pandemic, participants also had increased depressive 
symptoms, anxiety, and stress during the pandemic when 
compared to pre-pandemic. Again, while these were all 
statistically significant, it is questionable whether they are 
clinically significant. The effect sizes for all three variables 
were small. Also, the mean differences from pre- to during 
the pandemic were small. It is difficult to determine whether 
a two- or three-point increase in depressive symptoms and 
anxiety, respectively, is truly clinically meaningful. Greater 
affective symptoms and stress can lead to decreased HIV 
self-management and outcomes such as viral non-suppres-
sion. For instance, suboptimal ART adherence has been 
linked to depressive symptoms [24, 26, 27], anxiety [28], 
and stress [29]. Additionally, decreased retention in HIV 
care is associated with depressive symptoms [27].

The ability to maintain a social support network was 
ranked as one of the top HIV self-management factors 
that was negatively affected by the COVID-19 pandemic. 
Furthermore, participants’ strength of social support net-
works was decreased, and feelings of social isolation were 
increased from pre- to during the pandemic. Similar to pre-
vious sections, this perceived decrease in social support 
and increase in feelings of isolation may not be clinically 

significant. Social support had a medium effect size along 
with a 1.33 mean decrease from pre- to during the pandemic. 
However, this did decrease them from moderately high to 
moderate social support on the 0–10 scale. Social support 
may be clinically meaningful. There was a large effect size 
and an over two-point increase in social isolation from pre- 
to during the pandemic. The negative impacts of social 
isolation and support may, in part, account for the increase 
in depressive symptoms and anxiety during the pandemic. 
Indeed, this is consistent with the literature where higher 
social support has been linked to a decrease in depressive 
symptoms [30, 31] and anxiety in PLHIV [30]. As previ-
ously noted, increases in depressive symptoms can lead to 
decreased HIV self-management. This is further confirmed 
as lower social support has been associated with decreased 
ART adherence [32, 33].

COVID-19 has had a negative impact on PLHIV. While 
certain aspects of HIV self-management such as ability 
to take ART medications were less affected, others, such 
as ability to maintain social support, were more affected. 
Additionally, there were increases in affective symptoms and 
stress in this population. While it is important that PLHIV 
remain engaged in healthcare and are adherent to ART, it 
is also critical that their emotional and mental health needs 
are met. HIV care providers should have a plan in place to 
offer support for all aspects of HIV self-management dur-
ing a pandemic. The execution of this plan could be vir-
tual or by phone and facilitated by HIV care coordinators. 
Further, the participants reported moderately high worries 
related to the potential impact of COVID-19 on their health 
as well as their belief that HIV puts them at higher risk for 
COVID-19 complications; however, only about half of the 
sample were provided information about how COVID-19 
may affect their health which could be a cause of stress in 
this population. To alleviate this distress, HIV care coor-
dinators should reach out to PLHIV during pandemics to 
provide them with information and determine what support 
they may need. Additionally, helping to strengthen HIV self-
management skills in anticipation of a pandemic or other 
crisis could aid in mitigating the negative consequences 
that were found in this study. One way to do this may be to 
help foster coping skills in PLHIV. In PLHIV better coping 
strategies have been associated with improved ART adher-
ence [34]. Furthermore, coping that is specifically focused 
on HIV self-management has been identified as a predictor 
for ART adherence [35]. By putting these interventions into 
place, HIV self-management may be improved for PLHIV 
during the COVID-19 pandemic and any future pandemics.

This study examined the impact of COVID-19 on HIV 
self-management, social support, social isolation, depres-
sive symptoms, anxiety, and stress. HIV self-management 
is essential for successful outcomes and maintaining health 
in PLHIV [11, 18], which is especially critical during a 
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pandemic. We found that overall HIV self-management, 
depressive symptoms, anxiety, stress, social support, 
and social networks were all impacted during this time. 
These findings may have important implications for what 
aspects of HIV self-management to focus on to best sup-
port PLHIV while living through a pandemic.
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