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Introduction

The COVID-19 pandemic reached impressive numbers of 
Extended author information available on the last page of the article

Abstract
We investigated changes in lifestyle, depressive symptoms, self-perception of health, and body weight changes of persons 
living with HIV (PLWH) during the COVID-19 social distancing (SD). In a Web-based cross-sectional survey, participants 
(n = 406) were questioned about lifestyle and health status before and during SD. Most responders were men, 50 + years 
old, high education level; 49.8% had their income reduced during SD. About 9% were diagnosed with COVID-19, of 
whom 13.5% required hospitalization. During SD: - most participants did not change their food intake, although 25% 
replaced healthy foods with unhealthy ones; -more than half mentioned poor sleep quality; -about 50% increased their sed-
entary behavior. Depressive symptoms (reported by 70.9%) were associated with sedentary behavior, poor sleep quality, 
and reduced income. About one-third had a negative perception of their health status, which was inversely associated with 
practicing physical exercises and positively associated with sedentarism and poor sleep quality. More than half increased 
their body weight, which was associated with a lower intake of vegetables. The older age reduced the odds of the three 
outcomes. Carefully monitoring PLWH regarding SD will enable early interventions toward health.

Keywords  COVID-19 · HIV · Lifestyle · Depressive symptoms · Body weight · Health

Resumen
En este trabajo investigamos los cambios en el estilo de vida, síntomas depresivos, autopercepción de salud y cambios en 
el peso corporal de las personas que viven con el VIH (PVCV) durante el distanciamiento social (DS) de COVID-19. En 
una encuesta transversal en línea, se preguntó a los participantes (n = 406) sobre el estilo de vida y el estado de salud antes 
y durante el DS. La mayoría de los encuestados eran hombres, mayores de 50 años, con alto nivel educativo. El 49,8% 
tuvo una disminución en sus ingresos durante el DS. El 9,1% fue diagnosticados con COVID-19, de los cuales 13,5% 
requirió hospitalización. Durante el DS: - la mayoría de los participantes no cambió su ingesta de alimentos, aunque el 
25% reemplazó los alimentos saludables por los no saludables; más de la mitad mencionó mala calidad del sueño; cerca 
del 50% aumentó su comportamiento sedentario. Los síntomas depresivos (referidos por el 70,9%), fueron incrementados 
por el sedentarismo, la mala calidad del sueño y reducción de la renta. Cerca de un tercio tenía una percepción negativa 
de su estado de salud, que se redujo con la práctica de ejercicio físico y aumentó con el sedentarismo y la mala calidad 
del sueño. Más de la mitad aumentó su peso corporal, lo que se asoció con una menor ingesta de vegetales. Una edad 
más avanzada redujo las probabilidades de los tres desenlaces. El monitoreo cuidadoso de las PVCV con respecto al DS 
permitirá intervenciones tempranas para la salud.

Palabras clave:  COVID-19 · VIH · estilo de vida · síntomas depresivos · peso corporal · salud
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reference clinic affiliated with the University of São Paulo, 
Brazil, where 3,145 adults living with HIV are under mul-
tidisciplinary clinical follow-up. After having basic infor-
mation retrieved from their medical records, patients with 
an active phone number were sent an app-based message 
briefly describing the study’s aims and confidentiality and 
inviting them to participate. Those who accepted were 
invited to read details about the study and sign a consent 
form. After giving their informed consent, participants were 
asked to fill up an e-questionnaire settled at a web applica-
tion called Google Forms®. The study was approved by the 
Institutional Review Board (protocol # 4,285,897).

The questionnaire, which was previously pilot-tested, 
included multiple-choice questions and intended to dis-
close changes in lifestyle by comparing information con-
cerning attitudes and behaviors exhibited before and during 
COVID-19-SD.

The questions covered the following aspects. Age was 
reported in years and the gender in categories (male, female 
or other); formal education was informed according to the 
highest level of formal schooling. Participants were ques-
tioned about their employment status before and during SD 
and whether they had any change in income. They were 
questioned if they had been diagnosed with COVID-19 and 
whether they needed hospitalization. They also provided 
information about the degree of experienced SD. The pres-
ence of depressive symptoms was investigated using the 
CES-D-4 [19], which includes four questions related to 
satisfaction with and meaning of life, life insecurity, and 
happiness. An unfavorable answer to any of these questions 
characterizes the presence of depressive symptoms. Partici-
pants informed their self-perceived health status [20] and 
reported any changes in body weight during SD. Diet-related 
questions [20] investigated the number of weekly days they 
consumed different foods before and during SD. We orga-
nized the questions into three sets. The first set considered 
healthy eating markers, protective against chronic diseases 
(beans, raw and cooked vegetables, whole fruits, and fish). 
The second set included unhealthy eating markers (sodas 
and soft drinks, sweets and candies, and snacks replacing 
meals), and the third comprised the foods considered by dif-
ferent studies as neutral or controversial regarding chronic 
diseases risk (fruit juices, milk, red meat, chicken, or other 
poultry) [21, 22]. Questions about physical activity [23] 
included details about the type and location of the activity 
and the number of weekly days and daily duration of each 
activity. From the answers, we created a variable regard-
ing practicing or not physical activity. Participants were 
asked about changes in their sitting time in front of the TV 
or the computer, cell phone, or other devices during SD. The 
diet, the self-perceived status, and physical activity ques-
tions were adapted from Brazilian epidemiological studies 

persons infected and deaths globally [1] (https://coronavi-
rus.jhu.edu/map.html). Given the absence of effective treat-
ment, the slow pace of vaccination, particularly in low- and 
middle-income countries, and the emergence of new vari-
ants, social distancing (SD) has been necessary to reduce 
the spread of SARS-CoV-2.

Despite having well-recognized favorable effects in 
reducing viral transmissibility, SD can promote worrisome 
behavioral and psychological consequences. Recent data 
have shown an increased incidence of mental disorders dur-
ing the pandemic, especially in physically or socially vul-
nerable groups [2–6].

A longer time spent at home enhances the possibility of 
unfavorable lifestyle changes [7–11]. For instance, Ammar 
et al. [12] performed an international online survey show-
ing that different levels of SD resulted in reduced physical 
activity, increased sitting time, and increased unhealthy 
eating habits. In another context, a study conducted during 
Israel’s first quarantine [13] compared persons under treat-
ment in a specialized obesity clinic with individuals under 
no medical follow-up. In that study, patients under medi-
cal follow-up presented better eating and physical activity 
behavior and showed a lower prevalence of mood disorders; 
we assume that this indicates the importance of engagement 
in health-promoting strategies with professional follow-up 
during the pandemic.

The impact of SD in different populations may vary 
considerably, depending on local, social, economic, cul-
tural, and political contexts. Here, we intend to consider 
the vulnerability of persons living with HIV (PLWH). We 
hypothesize that this population group is at increased risk of 
experiencing unfavorable effects of SD for many reasons. 
They often face HIV stigma and discrimination, are more 
likely to live alone and be socially dissatisfied [14, 15], and 
have to cope with residual effects of HIV infection and side 
effects of antiretroviral therapy (ART) [16]. COVID-19-as-
sociated uncertainty and insecurity may impact PLWH in 
particular [15].

During the COVID-19 SD, adoption of an inappropriate 
lifestyle may compromise health, raising concerns about 
the risk of developing or worsening metabolic disorders 
and chronic diseases [17, 18]. We aimed to explore lifestyle 
changes and associated outcomes among PLWH during 
COVID-19 SD. There have been no previous reports in this 
regard, as far as we know.

Methods

We conducted a web-based cross-sectional survey from 
November 2020 to January 2021. The convenience sample 
was composed of patients registered at the HIV outpatient 

https://coronavirus.jhu.edu/map.html
https://coronavirus.jhu.edu/map.html


AIDS and Behavior

1 3

distribution), and categorical data were presented as fre-
quencies. We performed various logistic regression models 
to investigate the associations between the health outcomes 
and lifestyle information, as described below.

Dependent variables: (i) presence of depressive symp-
toms (“yes” against the reference “no”); (ii) self-perceived 
health status “regular, bad, or very bad” against the cate-
gory” “good or very good” as reference) and (iii) changes 
in body weight (reference category “did not change or 
reduced” against the category “increased”).

Independent variables (during SD): food intake (refer-
ence intake category “moderate” against “low” and “high”), 
physical activity (categories “did not practice” as a refer-
ence against “practiced”), sedentary behavior (“increased” 
and “reduced” against the reference “maintained” the sitting 
time), and sleep quality (reference category “good” against 
“bad”). We maintained one dependent variable at a time, as 
follows: (i) Crude models for each health and each lifestyle 
variable; (ii) Multiple models including the dependent vari-
ables and all the dietary questions (healthy, unhealthy, and 
neutral/controversial eating markers); (iii) Multiple mod-
els including the dependent variables and physical exer-
cises practice and sedentary behavior; (iv) Multiple models 
including the dependent variables, and simultaneous inclu-
sion of dietary intake, sleep quality, physical activity prac-
tice, and sedentary behavior questions; (v) We added to the 
previous model the sociodemographic variables (sex, age, 
and changes in income). Analyses were performed using the 
Stata version 14 (Stata Corp College Station, USA), adopt-
ing a statistical significance of 5%.

Keeping in mind that the pandemic could more nega-
tively impact women and persons who are less educated 
(essential workers), we performed the descriptive and logis-
tic regression models considering two subgroups: (i) only 
women and (ii) only people at lower levels of education.

Results

Out of 3,145 patients registered at the clinic, 1,968 were sent 
an app message, and 414 responded to the questionnaire. 
We excluded eight responders who were not HIV-infected, 
leading to a final sample of 406 PLWH. Material S1 Figure 
describes the steps to achieve the final sample.

Demographic, socioeconomic characteristics, and infor-
mation regarding COVID-19 infection are shown in Table 1. 
Most responders were men and older than 50 years. More 
than half reported having a higher education degree and were 
employed. Nevertheless, 49.8% reported having reduced 
their income during SD. Among participants, 9.1% reported 
having acquired COVID-19, of whom 13.5% needed hospi-
talization. Most participants complied with COVID-19 SD 

[20–23]. Sleep parameters were investigated with questions 
adapted from the Pittsburg Sleep Quality Questionnaire 
[24], including self-evaluation of sleep.

Data analyses

Continuous variables were presented as mean and stan-
dard deviation or median and range (depending on data 

Table 1  Sociodemographic features of the sample, clinical and behav-
ioral information about COVID-19 (n = 406)
Variables n %
Sex
Women 127 31.3
Men 279 68.7
Age interval (years old)
≤ 30 21 5.2
31–40 49 12.1
41–50 96 23.6
51–60 182 44.8
60 + 58 14.3
Education
Up to middle school 39 9.6
Incomplete high school 129 31.6
Complete or above high school 237 58.4
Missing answer 1 0.2
Employed during SD
No 138 34.0
Yes 268 66.0
Family income during SD
Same as before 184 45.3
Increased 20 4.9
Decreased 202 49.8
COVID-19 diagnoses n %
No 369 90.9
Yes 37 9.1
In case of infection, hospitalization due to 
COVID-19
No 32 86.5
Yes 5 13.5
Behaviour during social distancing
Stayed in complete SD 59 14.5
Leave home only for mandatory or essential 
activities

308 75.9

Avoided agglomeration but leave home for non-
essential activities

39 9.6

Remote working due to SD (from the ones who were 
working)
No 154 55.2
Yes 125 44.8
Number of medical consultations in 2020
None 40 9.9
One 168 41.5
Two 133 32.8
Three or more 64 15.8
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SD. The number of sleep hours did not show any observable 
difference among patients who slept poorly. INSERT FIG-
URE S1 after this paragraph

Figure 1 shows changes in the intake of the individual 
foods during SD. Although most participants did not change 
their overall intake, healthy eating markers, particularly 
vegetables and beans, reduced their ingestion by 23% and 
16%, respectively. In turn, the intake of the unhealthy eat-
ing markers increased in an expressive proportion of partici-
pants (snacks replacing meals by 24.7%, sweets and candies 
by 31.4%, and soft drinks by 16.8%). A reduction in red 
meat intake was also observed in 22.7% of the sample. S2 
Table describes the levels of eating markers before and dur-
ing the SD.

According to Tables 3 , the proportion of 42.8% of the 
total sample reported performing any physical exercise dur-
ing SD. Exercises performed at home were informed by 
32.7%, while 22.7% practiced exercises outside the home 
(S3 Table); exercise types were distributed between aerobic 
(16.9%) and anaerobic types (15.1%), and mixed exercises 

recommendations of staying at home or leaving home only 
for essential activities; half of them have worked remotely. 
The number of visits to the outpatient reference clinic dur-
ing 2020 was one or two for most of the sample, the usual 
number of visits before the COVID-19 pandemic.

Table  2 depicts mental and physical health status and 
sleep aspects before and during SD. The percentage of self-
evaluation of health as “regular, bad, or very bad” increased 
during the SD, from 12.1 to 30%. More than half of the 
participants referred to increasing their body weight during 
the SD (56.9%). Almost 80% showed depressive symp-
toms during SD, more than twice the observed before SD 
(28.8%). All the CES-D questions worsened during SD (S1 
Table). Also, 39.6% of the sample described poor sleep qual-
ity before SD, a proportion that increased to 54.6% during 

Table 2  Presence of depressive symptoms, body weight changes and 
self-perception of health, sleep quality before and during the social 
distancing (SD), with two categories (n = 406)
Variables Before SD During SD

n (%) n (%)
CES-D classification
Presence of depressive symptoms 117 (28.8) 288 (70.9)
Absence of depressive symptoms 289 (71.2) 118 (29.1)
Perceived health status
Good or very good 357 (87.9) 284 (69.9)
Regular, bad or very bad 49 (12.1) 122 (30.1)
Self-referred body weight changes
Not changed or reduced 175 (43.1)
Increased 231 (56.9)
Sleep quality and time of sleep
Good (6–8 h) 78(19.2) 42 (10.4)
Good (< 6 h) 155 (38.2) 104 (25.7)
Good (> 8 h) 12 (3.0) 38 (9.4)
Total of participants with good sleep 
quality

245 (60.4) 184 (45.5)

Poor (6–8 h) 83 (20.4) 108 (26.7)
Poor (< 6 h) 65 (16.0) 74 (18.3)
Poor (> 8 h) 13 (3.2) 39 (9.6)
Total of participants with poor sleep 
quality

161 (39.6) 221 (54.6)

Table 3  Physical exercise practice and sedentary behavior during 
social distancing (SD) (n = 404)
Physical activity and sedentary behavior n (%)
Physical exercise information
Performed any type of physical activity during the SD 173 

(42.8)
Did not perform any type of physical activity during the 
SD

231 
(57.2)

Sedentary behavior- sitting time
Daily time watching TV
Not changed 177 

(43.6)
Reduced 28 (6.9)
Increased 201 

(49.5)
Daily time on the computer, mobile phone or video games
Not changed 177 

(43.7)
Reduced 29 (7.2)
Increased 199 (49.1)

Fig. 1  Changes in the consumption of the food groups confronting the times before and during social distancing

 



AIDS and Behavior

1 3

simultaneously (S6 Table) pointed out that higher time in 
front of the computer, mobile, or other devices increased the 
odds of augmenting the body weight (OR = 1.71; p = 0.03). 
From the final multiple models (Table  4), the odds of 
increasing body weight were augmented with low vegetable 
intake (OR = 2.77; p = 0.002); when the sociodemographic 
variables were included in the model, whereas low intake 
of vegetables still increased (OR = 3.00; p = 0.001), the age 
reduced (OR = 0.95; p = 0.001) these odds.

The odds of self-perceiving health as regular, bad, or very 
bad from the crude models (S4 Table) were augmented with 
poor sleep quality (OR = 3.20; p < 0.001), with increased time 
in front of the TV (OR = 2.64; p < 0.001), in front of the com-
puter, mobile or other devices (OR = 1.94; p = 0.004), with 
high intake of sweets and candies (OR = 1.72; p = 0.046), and 
with the reduced income (OR = 1.66; p = 0.029). Practicing 
physical exercises (OR = 0.30; p < 0.001), higher milk intake 
(OR = 0.50; p = 0.033), low intake of snacks replacing meals 
(OR = 0.54; p = 0.02), and older age (OR = 0.97; p = 0.006) 
reduced these odds. The model with all food components (S5 
Table) showed that the self-perceived health as regular, bad, 
or very bad was reduced with high milk intake (OR = 0.48; 
p = 0.037). From the models with physical activity and sed-
entary behavior (S6 Table), the odds were increased with 
higher time in front of the TV (OR = 2.05; p = 0.01) and 
reduced with practicing physical exercises (OR = 0.31; 
p < 0.001). From the final multiple models (Table 4), the odds 
of regular, bad, or very bad self-perception of health were 
increased with time in front of the TV (OR = 1.95; p = 0.025) 
and with poor sleep quality (OR = 2.50; p < 0.001); practic-
ing physical exercises (OR = 0.36; p < 0.001) reduced these 
odds. The inclusion of sociodemographic variables in the 
model showed that physical exercises (OR = 0.33; p < 0.001) 
and older age (OR = 0.97; p = 0.027) reduced the odds of a 
regular, bad, or very bad self-perception of health; the time 
in front of the TV (OR = 1.90; p = 0.032) and the poor sleep 
quality (OR = 2.46; p = 0.001) increased these odds.

We performed some nuanced analyses on the groups that 
possibly were more affected by the pandemic (subgroup 
considering only the women and subgroup considering only 
the persons at the lower formal schooling classification). S7 
Table presents the description and changes in our primary 
outcome (depressive symptoms, body weight changes, and 
self-perception of health) according to our nuanced analy-
ses. Depressive symptoms more than doubled (+ 42.52% 
and + 39.88%  for females and people with the lower for-
mal schooling, respectively), similar to the whole sample 
(+ 42.1%). Regarding the regular, bad, or very bad self-per-
ception of health, women increased by 17.32%, and people 
with lower formal schooling increased by16.07% during 
SD; the whole sample increased by18.0%. Finally, 60.3% 
of the women and 51.79% of the people with lower formal 

were the less frequently practiced (6.9%). About half of the 
participants (49.4%) reported having increased their sitting 
times in front of the TV, computer, mobile, or other devices 
(49.1%).

Our regression models tested the associations between 
the dependent health variables and independent lifestyle 
variables during the SD. The simple models are detailed in 
the S4 Table, whereas the multiple regression models with 
diet components, physical exercises, and sedentary behavior 
are described in Tables S5 and S6. The final multiple mod-
els are presented in Table 4. The odds of presenting depres-
sive symptoms from the crude models were increased by 
a poor sleep quality (OR = 2.00; p = 0.002), an increased 
sitting time in front of the TV (OR = 2.11; p = 0.001), or in 
front of the computer, mobile, or other devices (OR = 1.60; 
p = 0.037), and by income reduction (OR = 2.50; p < 0.001). 
The higher intake of fruit juices (OR = 0.52; p = 0.047) and 
the age (OR = 0.95; p < 0.001) decreased these odds (S4 
Table). When data on dietary habits were included simulta-
neously in a multiple model (S5 Table), the odds of depres-
sive symptoms were decreased with lower fruit juices 
intake (OR = 0.54; p = 0.043). In models including physical 
activity and sedentary behavior simultaneously (S6 Table), 
increased time in front of the TV enhanced (OR = 1.96; 
p = 0.01), and practicing physical exercises reduced the odds 
of depressive symptoms (OR = 0.64; p = 0.052). According 
to the final multiple models described in Table 4, increased 
time in front of the TV (OR = 1.90; p = 0.027) and poor sleep 
quality (OR = 1.98; p = 0.006) increased the odds of depres-
sive symptoms; lower intake of fruit juices (OR = 0.54; 
p = 0.048) reduced these odds. When the sociodemographic 
variables were included in the model, the time in front of the 
TV (OR = 1.83; p = 0.044), the poor sleep quality (OR = 1. 
78; p = 0.027), and reduced income (OR = 2.11; p = 0.005) 
enhanced the odds of depressive symptoms, while the age 
reduced these odds (OR = 0.96; p = 0.006).

The odds of increasing the body weight from crude 
models (S4 Table) were augmented with lower vegetable 
intake (OR = 2.61; p = 0.001), poor sleep quality (OR = 1.76; 
p = 0.005), increased time in front of the TV (OR = 1.98; 
p = 0.001), in front of the computer, mobile or other devices 
(OR = 2.08; p = 0.001) and with the reduction in income 
(OR = 1.84; p = 0.003). Low intake of sweets and can-
dies (OR = 0.61; p = 0.04), low intake of snacks replacing 
meals (OR = 0.41; p = 0.001), and higher age (OR = 0.95; 
p < 0.001) reduced these odds. Multiple analyses including 
all food components (S5 Table) showed that the low intake 
of vegetables (OR = 2.96; p = 0.001) enhanced the odds of 
increasing body weight, while the low intake of poultries 
(OR = 0.57; p = 0.02) and the low intake of snacks replacing 
meals (OR = 0.54; p = 0.037) reduced these odds. The mod-
els that included physical activity and sedentary behavior 
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schooling referred to increasing their body weight during 
SD; this percentage was 56.9% in the whole sample.

We could not run the multiple regression models; the 
number of cases for the three outcomes (presence of depres-
sive symptoms, body weight changes, and self-perception 
of health) was not sufficient to reach the required degrees 
of freedom number in the models [25]. Thus, we just tested 
the single models. In S8 Table, we demonstrate the single 
regression models between the outcomes and indepen-
dent variables in the female group. The odds of depres-
sive symptoms increased by sitting time in front of the TV 
(OR = 3.37; p = 0.003) and the reduced income (OR = 2.92; 
p = 0.006). The older ages reduced these odds (OR = 0.94; 
p = 0.042). Regarding changes in body weight, these odds 
were increased by low fish intake (OR = 6.24; p = 0.026), 
sitting time in front of the cell phone, computer, and other 
devices (OR = 2.78; p = 0.010), reduced income (OR = 2.12; 
p = 0.043), and lower formal schooling (OR = 2.20; 
p = 0.039); being older decreased these odds (OR = 0.94; 
p = 0.022). Finally, low fruits and poultry intake (OR = 4.10; 
p = 0.024 and OR = 3.14; p = 0.020, respectively), high 
soft drinks intake (OR = 5.50; p = 0.013), poor sleep qual-
ity (OR = 3.31; p = 0.011) and sitting time in front the TV 
(OR = 2.61; p = 0.021) increased the odds of having a poor 
self-perception of health; the higher milk intake (OR = 0.29; 
p = 0.033) and practicing physical exercises (OR = 0.35; 
p = 0.017) reduced these odds.

S9 Table depicts the single regression models between 
the dependent and independent variables in the lower for-
mal schooling group. The presence of depressive symptoms 
had the odds increased by poor sleep quality (OR = 2.83; 
p = 0.003), sitting time in front of the TV, and in front of 
a cell phone, computer, and other devices (OR = 2.94; 
p = 0.004 and OR = 2.14; p = 0.042, respectively) and by 
the decreased income (OR = 2.95; p = 0.003); the older age 
reduced these odds (OR = 0.93; p = 0.006). The increase in 
body weight had the odds increased by low intake of veg-
etables (OR = 3.16; p = 0.014) and sitting time in front of 
the TV and in front of the cell phone, computer, and other 
devices (OR = 1.92; p = 0.043 and OR = 2.67; p = 0.003, 
respectively); being older decreased these odds (OR = 0.92; 
p = 0.001). The intake of cooked vegetables (OR = 2.26; 
p = 0.041), the poor sleep quality (OR = 4.18; p < 0.001), 
the sitting time in front of the TV and front of cell phones, 
computers, and other devices (OR = 2.27; p = 0.019 and 
OR = 2.97; p = 0.006 respectively) increased the odds of 
the poor self-perception of health; in turn, the low intake of 
snacks replacing meals (OR = 0.39; p = 0.031) and practic-
ing physical exercise (OR = 0.27; p = 0.001 ) reduced these 
odds.
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this association is in accordance with various studies that 
have shown beneficial components in vegetables, such as 
fiber, antioxidants, and anti-inflammatory [29]. Anywise, 
it is relevant to consider the long-term consequences of 
unhealthy changes in dietary intake during the SD.

Information about sitting time was one of the most out-
standing findings in our results. Recent studies have high-
lighted differences between time in a sedentary state and 
physical inactivity or low level of physical activity. Sitting 
time is a state of very reduced energy expenditure and, when 
combined with stressful mental activities, can create glu-
cose instability with significant physiological consequences. 
Therefore, sedentary behavior deserves special attention 
concerning long-term metabolic and mental disorders [31], 
which will assume greater relevance with the unique seden-
tary lifestyle imposed by COVID-19 SD; therefore, long-
term consequences are yet to be disclosed.

Previous studies have shown associations between sed-
entary behavior, sleep quality, depressive symptoms, and 
poor health [31–33]. Thus, we can assume that all these 
variables created by the uncertainties caused by the pan-
demic constitute a network of interactions. We observed a 
simultaneous and independent association between seden-
tary behavior and low sleep quality, increasing the odds of 
depressive symptoms and lousy self-perception of health. 
Previous cross-sectional studies showed, for instance, 
that internet addiction and poor sleep quality coexist and 
increase the odds of depressive symptoms [34, 35]. It is 
essential to highlight that poor sleep quality is a common 
issue in PLWH, independently of the SD [36].

Apart from the pandemic, chronic conditions and dis-
eases are frequent in PLWH, which are associated with low-
grade systemic inflammation (LGSI) [37–39]. The LGSI 
occurs because of a residual viral action and many side 
effects of prolonged antiretroviral therapy [40, 41]. Besides 
the increased cardiovascular risk caused by this inflam-
matory condition, circulating inflammatory molecules can 
cross the blood-brain barrier, increasing neuroinflammation 
and modifying neurotransmitter syntheses, such as mela-
tonin and serotonin. The altered neurotransmitter profile 
impacts the likelihood of mental health burden, with higher 
rates of stress and anxiety, and can be a risk factor for devel-
oping HIV-associated neurological disorders (HAND) [42, 
43]. Therefore, considering the role of lifestyle in manag-
ing LGSI and chronic conditions, our results highlight the 
urgent need for interventions to prevent a future burden of 
health commitment in this population group [44].

Besides physiological and metabolic issues in the post-
COVID-19 moments, the socioeconomic burden has 
emerged as a worrisome aspect. Cross-sectionally, our sam-
ple showed significant associations between reduction in 
income and the presence of depressive symptoms, verified 

Discussion

We investigated changes in lifestyle of PLWH during 
COVID-19 SD and associated outcomes. Study partici-
pants, mainly well-educated and employed men aged over 
50 years, reduced their income during SD. They followed 
SD correctly, and only a small proportion was infected by 
COVID-19, with few hospitalizations. Although most par-
ticipants did not modify their diet, those who changed it 
reduced the intake of healthy eating markers and increased 
the ingestion of unhealthy ones. Most of the sample referred 
that their sleep quality worsened during SD. More than 
half did not practice physical exercises, and about half 
increased sedentary behavior. The negative self-evaluation 
of health increased twice during SD, whose odds increased 
by the sedentary behavior and poor sleep quality; other-
wise, physical exercises reduced these odds. Most partici-
pants increased their body weight during SD, an outcome 
independently associated with the low intake of vegetables. 
Finally, depressive symptoms doubled during SD compared 
to previously, and this outcome had the odds enhanced by 
sedentary behavior, poor sleep quality, and reduced income. 
Interestingly, being older was associated with lower odds 
of the three outcomes investigated. Our nuanced analyses 
pointed to similar trends, but being female increased the 
strength of associations in the single regression models, par-
ticularly dietary intake (by higher odds ratio values).

Many published studies in 2020 with non-HIV partici-
pants have shown discordant results regarding lifestyle dur-
ing SD. While in the NutriNet-France study [26] 56.2% of 
the participants reported a low intake of fresh and healthy 
foods, in NutriNet-Quebec (Canada) [27], the participants 
improved the quality of food intake during the early lock-
down. Likewise, the NutriNet-Brasil study28 [28] showed 
that the consumption of healthy eating markers (i.e., veg-
etables, fruits, beans, and other legumes) increased, and the 
ingestion of unhealthy dietary markers (i.e., ultra-processed 
foods) did not change. Finally, an international survey con-
ducted in several countries [12] found higher unhealthy 
food intake during home confinement. Similar to our 
results, these authors pointed to higher snack intakes during 
this period.

We planned our study based on many physiological 
assumptions. The first one was that the higher intake of 
healthy eating markers and the lower intake of unhealthy 
ones would be favorably associated with the study outcomes 
(depressive symptoms, body weight, and self-perception of 
health) [29, 30]. In fact, our results yielded some signifi-
cant associations in our crude regression models, but most 
of these were not maintained when other independent vari-
ables were included in the models. The only exception was 
the association between body weight and vegetable intake; 



AIDS and Behavior

1 3

Authors’ contributions  BMV, JVN, MVLSQ and CMM participated 
in the collection, analyses, and interpretation of the data; RB, ECMS, 
CMP, KYI, VIAS, ACS participated in the writing and reviewing of 
the final version; SMLR supervised the project and participated in all 
steps of the work.

Funding  Funding received from the Sao Paulo Research Foundation- 
FAPESP (Research Grant 2018/25368-4). This study was also financed 
in part by the Coordenação de Aperfeiçoamento de Pessoal de Nível 
Superior – Brasil (CAPES) –Finance Code 001 (BMV and JVN). For 
the remaining authors none were declared.

Data Availability  All the supporting data are presented as Supple-
mentary files. Additional information may be obtained upon written 
request to the corresponding author.

Declarations

Conflict of interest and Source of Funding  All the authors declare no 
conflicts of interest.

Ethics approval  The study was approved by the Institutional (Public 
Health School- University of Sao Paulo)- Review Board protocol # 
4,285,897.

Consent to participate  All the study’s participants signed an informed 
consent about the research.

Consent for publication  Not applicable.

References

1.	 JOHNS HOPKINS UNIVERSITY - MEDICINE (2022) COVID-
19 Dashboard by the Center for Systems Science and Engineering 
(CSSE) at Johns Hopkins University (JHU). Available at https://
coronavirus.jhu.edu/map.html. Accessed on June 05,

2.	 Wong SYS, Zhang D, Sit RWS, Yip BHK, Chung RY, Wong 
CKM et al (2020) Impact of COVID-19 on loneliness, mental 
health, and health service utilisation: a prospective cohort study of 
older adults with multimorbidity in primary care. Br J Gen Pract 
70(700):e817–e24. doi: https://doi.org/10.3399/bjgp20X713021

3.	 Shi L, Lu ZA, Que JY, Huang XL, Liu L, Ran MS et al (2020) 
Prevalence of and Risk Factors Associated With Mental 
Health Symptoms Among the General Population in China 
During the Coronavirus Disease 2019 Pandemic. JAMA 
Netw Open 3(7):e2014053. doi: https://doi.org/10.1001/
jamanetworkopen.2020.14053

4.	 Alessi J, de Oliveira GB, Franco DW, Brino do Amaral B, 
Becker AS, Knijnik CP et al (2020) Mental health in the era of 
COVID-19: prevalence of psychiatric disorders in a cohort of 
patients with type 1 and type 2 diabetes during the social distanc-
ing. Diabetol Metab Syndr 12:76. doi: https://doi.org/10.1186/
s13098-020-00584-6

5.	 Sepulveda-Loyola W, Rodriguez-Sanchez I, Perez-Rodriguez P, 
Ganz F, Torralba R, Oliveira DV et al (2020) Impact of Social 
Isolation Due to COVID-19 on Health in Older People: Mental 
and Physical Effects and Recommendations. J Nutr Health Aging 
24(9):938–947. doi: https://doi.org/10.1007/s12603-020-1469-2

6.	 Popa E (2021) Loneliness and negative effects on mental health as 
trade-offs of the policy response to COVID-19. Hist Philos Life 
Sci 43(1):15. doi: https://doi.org/10.1007/s40656-021-00372-z

in other surveys worldwide, with non-HIV-infected per-
sons [45]. It is essential to highlight that the socioeconomic 
impact of the pandemic varies significantly in different 
areas of the globe; particularly in Brazil, evident economic 
inequalities that existed in pre-pandemic times have aggra-
vated with COVID-19, which leads to very bleak expecta-
tions [46]. It is fundamental to address inequities in health 
for specific groups, and in this context, PLWH will need a 
particular agenda.

An unexpected finding of our study was that older age 
reduced the odds of the three investigated outcomes, which 
is discordant with the physiological assumptions we used 
and with recent publications. For instance, Plagg et al. [47] 
called attention to the fact that loneliness and social isola-
tion experienced by older adults during COVID-19 may 
undermine their resilience. Other authors state that mul-
tiple comorbidities increase vulnerability to unfavorable 
outcomes during the pandemic [48, 49]. Based on our data, 
we hypothesize that the PLWH may have developed mech-
anisms to improve their resilience or ability to cope with 
stressful situations.

It is essential, at this point, to mention some limitations 
of our sample that can impede extrapolating this discus-
sion to other groups of PLWH. Our research setting follows 
many patients living in more affluent areas of Sao Paulo 
City, and their privileged social conditions, such as high 
schooling and employment, could help them deal with the 
pandemic times. Also, assuming that older sample partici-
pants could be receiving the clinic’s multidisciplinary fol-
low-up for a long time could explain our analyses’ particular 
findings. Another limitation is our cross-sectional design, 
which impairs the assumption of causality. Conversely, our 
findings still raise worrisome concerns about the impact of 
COVID-19 SD on PLWH and the need to have their long-
term consequences carefully followed up and managed. In 
addition, to our knowledge, this is the first study investigat-
ing specifically the dietary habits of PLWH during COVID-
19 SD.

In conclusion, we demonstrated relevant changes in life-
style in PLWH during COVID-19-imposed SD that showed 
associations with depressive symptoms, body weight, and 
self-perception of health. These results call attention to the 
need to carefully follow these population groups to avoid 
the accumulation of personal and health system burdens.

Supplementary Information  The online version contains 
supplementary material available at https://doi.org/10.1007/s10461-
022-03740-3.

Acknowledgments  Funding received from the Sao Paulo Research 
Foundation - FAPESP (Research Grant 2018/25368-4). This study was 
also financed in part by the Coordenação de Aperfeiçoamento de Pes-
soal de Nível Superior - Brasil (CAPES) -Finance Code 001 (BMV 
and JVN).

https://coronavirus.jhu.edu/map.html
https://coronavirus.jhu.edu/map.html
http://dx.doi.org/10.3399/bjgp20X713021
http://dx.doi.org/10.1001/jamanetworkopen.2020.14053
http://dx.doi.org/10.1001/jamanetworkopen.2020.14053
http://dx.doi.org/10.1186/s13098-020-00584-6
http://dx.doi.org/10.1186/s13098-020-00584-6
http://dx.doi.org/10.1007/s12603-020-1469-2
http://dx.doi.org/10.1007/s40656-021-00372-z
http://dx.doi.org/10.1007/s10461-022-03740-3
http://dx.doi.org/10.1007/s10461-022-03740-3


AIDS and Behavior

1 3

22.	 Fardet A, Boirie Y (2014) Associations between food and bever-
age groups and major diet-related chronic diseases: an exhaus-
tive review of pooled/meta-analyses and systematic reviews. Nutr 
Rev 72(12):741–762. doi: https://doi.org/10.1111/nure.12153

23.	 Florindo AA, Teixeira IP, Barrozo LV, Sarti FM, Fisberg 
RM, Andrade DR et al (2021) Study protocol: health sur-
vey of Sao Paulo: ISA-Physical Activity and Environment. 
BMC Public Health 21(1):283. doi: https://doi.org/10.1186/
s12889-021-10262-5

24.	 Bertolazi AN, Fagondes SC, Hoff LS, Dartora EG, Miozzo IC, de 
Barba ME et al (2011) Validation of the Brazilian Portuguese ver-
sion of the Pittsburgh Sleep Quality Index. Sleep Med 12(1):70–
75. doi: https://doi.org/10.1016/j.sleep.2010.04.020

25.	 Peduzzi P, Concato J, Kemper E, Holford TR, Feinstein AR 
(1996) A simulation study of the number of events per variable in 
logistic regression analysis. J Clin Epidemiol 49(12):1373–1379. 
doi: https://doi.org/10.1016/s0895-4356(96)00236-3

26.	 Deschasaux-Tanguy M, Druesne-Pecollo N, Esseddik Y, de 
Edelenyi FS, Alles B, Andreeva VA et al (2021) Diet and physi-
cal activity during the coronavirus disease 2019 (COVID-19) 
lockdown (March-May 2020): results from the French NutriNet-
Sante cohort study. Am J Clin Nutr 113(4):924–938. doi: https://
doi.org/10.1093/ajcn/nqaa336

27.	 Lamarche B, Brassard D, Lapointe A, Laramee C, Kearney M, 
Cote M et al (2021) Changes in diet quality and food security 
among adults during the COVID-19-related early lockdown: 
results from NutriQuebec. Am J Clin Nutr 113(4):984–992. doi: 
https://doi.org/10.1093/ajcn/nqaa363

28.	 Steele EM, Rauber F, Costa CDS, Leite MA, Gabe KT, Louzada 
M et al (2020) Dietary changes in the NutriNet Brasil cohort dur-
ing the covid-19 pandemic. Rev Saude Publica 54:91. doi: https://
doi.org/10.11606/s1518-8787.2020054002950

29.	 Slavin JL, Lloyd B (2012) Health benefits of fruits and veg-
etables. Adv Nutr 3(4):506–516. doi: https://doi.org/10.3945/
an.112.002154

30.	 Lang UE, Beglinger C, Schweinfurth N, Walter M, Borgwardt S 
(2015) Nutritional aspects of depression. Cell Physiol Biochem 
37(3):1029–1043. doi: https://doi.org/10.1159/000430229

31.	 Panahi S, Tremblay A (2018) Sedentariness and Health: Is Seden-
tary Behavior More Than Just Physical Inactivity? Front Public 
Health 6:258. doi: https://doi.org/10.3389/fpubh.2018.00258

32.	 Yang Y, Shin JC, Li D, An R (2017) Sedentary Behavior and 
Sleep Problems: a Systematic Review and Meta-Analysis. 
Int J Behav Med 24(4):481–492. doi: https://doi.org/10.1007/
s12529-016-9609-0

33.	 Seol J, Abe T, Fujii Y, Joho K, Okura T (2020) Effects of sed-
entary behavior and physical activity on sleep quality in older 
people: A cross-sectional study. Nurs Health Sci 22(1):64–71. 
doi: https://doi.org/10.1111/nhs.12647

34.	 Gupta R, Taneja N, Anand T, Gupta A, Gupta R, Jha D et al 
(2021) Internet Addiction, Sleep Quality and Depressive Symp-
toms Amongst Medical Students in Delhi, India. Community 
Ment Health J 57(4):771–776. doi: https://doi.org/10.1007/
s10597-020-00697-2

35.	 Younes F, Halawi G, Jabbour H, El Osta N, Karam L, Hajj A et al 
(2016) Internet Addiction and Relationships with Insomnia, Anx-
iety, Depression, Stress and Self-Esteem in University Students: 
A Cross-Sectional Designed Study. PLoS ONE 11(9):e0161126. 
doi: https://doi.org/10.1371/journal.pone.0161126

36.	 Santos IKD, Azevedo KPM, Melo FCM, Lima KKF, Pinto 
RS, Dantas PMS et al (2018) Lifestyle and sleep pat-
terns among people living with and without HIV/AIDS. 
Rev Soc Bras Med Trop 51(4):513–517. doi: https://doi.
org/10.1590/0037-8682-0235-2017

7.	 Brito-Marques J, Franco CMR, Brito-Marques PR, Mar-
tinez SCG, Prado GFD (2021) Impact of COVID-19 pan-
demic on the sleep quality of medical professionals in 
Brazil. Arq Neuropsiquiatr 79(2):149–155. doi: https://doi.
org/10.1590/0004-282X-anp-2020-0449

8.	 Jafri A, Mathe N, Aglago EK, Konyole SO, Ouedraogo M, 
Audain K et al (2021) Food availability, accessibility and dietary 
practices during the COVID-19 pandemic: a multi-country 
survey. Public Health Nutr 24(7):1798–1805. doi: https://doi.
org/10.1017/S1368980021000987

9.	 Costa CDS, Steele EM, Leite MA, Rauber F, Levy RB, Monteiro 
CA (2021) Body weight changes in the NutriNet Brasil cohort 
during the covid-19 pandemic. Rev Saude Publica 55:01. doi: 
https://doi.org/10.11606/s1518-8787.2021055003457

10.	 Souza LFF, Paineiras-Domingos LL, Melo-Oliveira MES, 
Pessanha-Freitas J, Moreira-Marconi E, Lacerda ACR et 
al (2021) The impact of COVID-19 pandemic in the qual-
ity of sleep by Pittsburgh Sleep Quality Index: A systematic 
review. Cien Saude Colet 26(4):1457–1466. doi: https://doi.
org/10.1590/1413-81232021264.45952020

11.	 Wathelet M, Duhem S, Vaiva G, Baubet T, Habran E, Veerapa 
E et al (2020) Factors Associated With Mental Health Disor-
ders Among University Students in France Confined During the 
COVID-19 Pandemic. JAMA Netw Open 3(10):e2025591. doi: 
https://doi.org/10.1001/jamanetworkopen.2020.25591

12.	 Ammar A, Brach M, Trabelsi K, Chtourou H, Boukhris O, Mas-
moudi L et al (2020) Effects of COVID-19 Home Confinement 
on Eating Behaviour and Physical Activity: Results of the ECLB-
COVID19 International Online Survey. Nutrients 12(6). doi: 
https://doi.org/10.3390/nu12061583

13.	 Minsky NC, Pachter D, Zacay G, Chishlevitz N, Ben-Hamo M, 
Weiner D et al (2021) Managing Obesity in Lockdown: Survey of 
Health Behaviors and Telemedicine. Nutrients 13(4). doi: https://
doi.org/10.3390/nu13041359

14.	 Marziali ME, Card KG, McLinden T, Wang L, Trigg J, Hogg 
RS (2020) Physical Distancing in COVID-19 May Exacerbate 
Experiences of Social Isolation among People Living with HIV. 
AIDS Behav 24(8):2250–2252. doi: https://doi.org/10.1007/
s10461-020-02872-8

15.	 Ware NC, Wyatt MA, Tugenberg T (2006) Social relation-
ships, stigma and adherence to antiretroviral therapy for 
HIV/AIDS. AIDS Care 18(8):904–910. doi: https://doi.
org/10.1080/09540120500330554

16.	 Heckman TG, Halkitis PN (2014) Biopsychosocial aspects of 
HIV and aging. Behav Med 40(3):81–84. doi: https://doi.org/10.1
080/08964289.2014.937630

17.	 Collaborators GBDD (2019) Health effects of dietary risks in 195 
countries, 1990–2017: a systematic analysis for the Global Bur-
den of Disease Study 2017. Lancet 393(10184):1958–1972. doi: 
https://doi.org/10.1016/S0140-6736(19)30041-8

18.	 Arora A, Pell D, van Sluijs EMF, Winpenny EM (2020) 
How do associations between sleep duration and metabolic 
health differ with age in the UK general population? PLoS 
ONE 15(11):e0242852. doi: https://doi.org/10.1371/journal.
pone.0242852

19.	 Castelo MSMJ, Filho C, Ibiapina J, Neto S, Coelho J et al (2007) 
Geriatric Depression Scale (GDS): a valid tool to screen for 
depression in older primary care patients in Brazil. Geriatr Geron-
tol 1:28–33

20.	 2013 IBdGeEPNdS-. Questionário dos moradores do domicílio 
(2013) :1–53

21.	 O'Connor LE, Kim JE, Clark CM, Zhu W, Campbell WW (2021) 
Effects of Total Red Meat Intake on Glycemic Control and Inflam-
matory Biomarkers: A Meta-Analysis of Randomized Controlled 
Trials. Adv Nutr 12(1):115–127. doi: https://doi.org/10.1093/
advances/nmaa096

http://dx.doi.org/10.1111/nure.12153
http://dx.doi.org/10.1186/s12889-021-10262-5
http://dx.doi.org/10.1186/s12889-021-10262-5
http://dx.doi.org/10.1016/j.sleep.2010.04.020
http://dx.doi.org/10.1016/s0895-4356(96)00236-3
http://dx.doi.org/10.1093/ajcn/nqaa336
http://dx.doi.org/10.1093/ajcn/nqaa336
http://dx.doi.org/10.1093/ajcn/nqaa363
http://dx.doi.org/10.11606/s1518-8787.2020054002950
http://dx.doi.org/10.11606/s1518-8787.2020054002950
http://dx.doi.org/10.3945/an.112.002154
http://dx.doi.org/10.3945/an.112.002154
http://dx.doi.org/10.1159/000430229
http://dx.doi.org/10.3389/fpubh.2018.00258
http://dx.doi.org/10.1007/s12529-016-9609-0
http://dx.doi.org/10.1007/s12529-016-9609-0
http://dx.doi.org/10.1111/nhs.12647
http://dx.doi.org/10.1007/s10597-020-00697-2
http://dx.doi.org/10.1007/s10597-020-00697-2
http://dx.doi.org/10.1371/journal.pone.0161126
http://dx.doi.org/10.1590/0037-8682-0235-2017
http://dx.doi.org/10.1590/0037-8682-0235-2017
http://dx.doi.org/10.1590/0004-282X-anp-2020-0449
http://dx.doi.org/10.1590/0004-282X-anp-2020-0449
http://dx.doi.org/10.1017/S1368980021000987
http://dx.doi.org/10.1017/S1368980021000987
http://dx.doi.org/10.11606/s1518-8787.2021055003457
http://dx.doi.org/10.1590/1413-81232021264.45952020
http://dx.doi.org/10.1590/1413-81232021264.45952020
http://dx.doi.org/10.1001/jamanetworkopen.2020.25591
http://dx.doi.org/10.3390/nu12061583
http://dx.doi.org/10.3390/nu13041359
http://dx.doi.org/10.3390/nu13041359
http://dx.doi.org/10.1007/s10461-020-02872-8
http://dx.doi.org/10.1007/s10461-020-02872-8
http://dx.doi.org/10.1080/09540120500330554
http://dx.doi.org/10.1080/09540120500330554
http://dx.doi.org/10.1080/08964289.2014.937630
http://dx.doi.org/10.1080/08964289.2014.937630
http://dx.doi.org/10.1016/S0140-6736(19)30041-8
http://dx.doi.org/10.1371/journal.pone.0242852
http://dx.doi.org/10.1371/journal.pone.0242852
http://dx.doi.org/10.1093/advances/nmaa096
http://dx.doi.org/10.1093/advances/nmaa096


AIDS and Behavior

1 3

integrated response. AIDS 33(9):1411–1420. doi: https://doi.
org/10.1097/QAD.0000000000002227

44.	 Shiau S, Krause KD, Valera P, Swaminathan S, Halkitis PN 
(2020) The Burden of COVID-19 in People Living with HIV: 
A Syndemic Perspective. AIDS Behav 24(8):2244–2249. doi: 
https://doi.org/10.1007/s10461-020-02871-9

45.	 Ettman CK, Abdalla SM, Cohen GH, Sampson L, Vivier PM, 
Galea S (2020) Prevalence of Depression Symptoms in US 
Adults Before and During the COVID-19 Pandemic. JAMA 
Netw Open 3(9):e2019686. doi: https://doi.org/10.1001/
jamanetworkopen.2020.19686

46.	 Wang ML, Behrman P, Dulin A, Baskin ML, Buscemi J, Alcaraz 
KI et al (2020) Addressing inequities in COVID-19 morbidity and 
mortality: research and policy recommendations. Transl Behav 
Med 10(3):516–519. doi: https://doi.org/10.1093/tbm/ibaa055

47.	 Plagg B, Engl A, Piccoliori G, Eisendle K (2020) Prolonged 
social isolation of the elderly during COVID-19: Between benefit 
and damage. Arch Gerontol Geriatr 89:104086. doi: https://doi.
org/10.1016/j.archger.2020.104086

48.	 Logar S (2020) Care home facilities as new COVID-19 hotspots: 
Lombardy Region (Italy) case study. Arch Gerontol Geriatr 
89:104087. doi: https://doi.org/10.1016/j.archger.2020.104087

49.	 Jordan RE, Adab P, Cheng KK (2020) Covid-19: risk factors 
for severe disease and death. BMJ 368:m1198. doi: https://doi.
org/10.1136/bmj.m1198

Publisher’s Note  Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

Authors and Affiliations

Beatriz M.  Vicente1 · João Valentini  Neto1 ·  
Marcus Vinicius L. dos Santos  Quaresma1 ·  
Janaína Santos  Vasconcelos1 · Roseli  Espíndola 
Bauchiunas1 · Elisabete C.M.  dos Santos2 · Camila 
M.  Picone2 ·  
Karim Y.  Ibrahim2 · Vivian I.  Avelino-Silva2 ·  
Camila M.  de Melo3 · Aluísio C.  Segurado2 ·  
Sandra Maria  Lima Ribeiro1,4

	
 Sandra Maria Lima Ribeiro
smlribeiro@usp.br

1	 Department of Nutrition, School of Public Health, University 
of São Paulo, Av Dr Arnaldo, 715- São Paulo,  
CEP 01246-904 São Paulo, Brazil

2	 Division of Infectious Diseases, Hospital das Clínicas, 
Faculdade de Medicina, Universidade de São Paulo, São 
Paulo, Brazil

3	 Department of Nutrition, Federal University of Lavras, 
Lavras, Minas Gerais, Brazil

4	 School of Arts, Sciences and Humanities, University of São 
Paulo, São Paulo, Brazil

37.	 Deeks SG, Verdin E, McCune JM, Immunosenescence (2012) 
and HIV Curr Opin Immunol 24(4):501–506. doi: https://doi.
org/10.1016/j.coi.2012.05.004

38.	 Atienza M, Ziontz J, Cantero JL (2018) Low-grade inflammation 
in the relationship between sleep disruption, dysfunctional adi-
posity, and cognitive decline in aging. Sleep Med Rev 42:171–
183. doi: https://doi.org/10.1016/j.smrv.2018.08.002

39.	 Vazquez-Castellanos JF, Serrano-Villar S, Jimenez-Hernandez N, 
Del Soto MD, Gayo S, Rojo D et al (2018) Interplay between 
gut microbiota metabolism and inflammation in HIV infec-
tion. ISME J 12(8):1964–1976. doi: https://doi.org/10.1038/
s41396-018-0151-8

40.	 Lagathu C, Bereziat V, Gorwood J, Fellahi S, Bastard JP, 
Vigouroux C et al (2019) Metabolic complications affecting adi-
pose tissue, lipid and glucose metabolism associated with HIV 
antiretroviral treatment. Expert Opin Drug Saf 18(9):829–840. 
doi: https://doi.org/10.1080/14740338.2019.1644317

41.	 Nasi M, Pinti M, De Biasi S, Gibellini L, Ferraro D, Mussini C 
et al (2014) Aging with HIV infection: a journey to the center 
of inflammAIDS, immunosenescence and neuroHIV. Immu-
nol Lett 162(1 Pt B):329–333. doi: https://doi.org/10.1016/j.
imlet.2014.06.012

42.	 Kompella S, Al-Khateeb T, Riaz OA, Orimaye SO, Sodeke PO, 
Awujoola AO et al (2021) HIV-Associated Neurocognitive Dis-
order (HAND): Relative Risk Factors. Curr Top Behav Neurosci 
50:401–426. doi: https://doi.org/10.1007/7854_2020_131

43.	 Remien RH, Stirratt MJ, Nguyen N, Robbins RN, Pala AN, Mel-
lins CA (2019) Mental health and HIV/AIDS: the need for an 

http://dx.doi.org/10.1097/QAD.0000000000002227
http://dx.doi.org/10.1097/QAD.0000000000002227
http://dx.doi.org/10.1007/s10461-020-02871-9
http://dx.doi.org/10.1001/jamanetworkopen.2020.19686
http://dx.doi.org/10.1001/jamanetworkopen.2020.19686
http://dx.doi.org/10.1093/tbm/ibaa055
http://dx.doi.org/10.1016/j.archger.2020.104086
http://dx.doi.org/10.1016/j.archger.2020.104086
http://dx.doi.org/10.1016/j.archger.2020.104087
http://dx.doi.org/10.1136/bmj.m1198
http://dx.doi.org/10.1136/bmj.m1198
http://dx.doi.org/10.1016/j.coi.2012.05.004
http://dx.doi.org/10.1016/j.coi.2012.05.004
http://dx.doi.org/10.1016/j.smrv.2018.08.002
http://dx.doi.org/10.1038/s41396-018-0151-8
http://dx.doi.org/10.1038/s41396-018-0151-8
http://dx.doi.org/10.1080/14740338.2019.1644317
http://dx.doi.org/10.1016/j.imlet.2014.06.012
http://dx.doi.org/10.1016/j.imlet.2014.06.012
http://dx.doi.org/10.1007/7854_2020_131

	﻿Covid-19 Social Distancing, Lifestyle and Health Outcomes Among Persons Living with HIV (PLWH): A Web-based Survey
	﻿Abstract
	﻿Resumen
	﻿Introduction
	﻿Methods
	﻿Data analyses
	﻿Results
	﻿Discussion
	﻿References


