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Objective: The overarching objective of this study was to examine the effectiveness of HIV symptom
management guidelines in China in reducing the incidence and severity of symptoms and improving
patients' quality of life.
Methods: We conducted a controlled, pre- and post-implementation design in the HIV/AIDS inpatient
unit in Shanghai. Patients recruited from November 2014 to February 2015 were in the intervention
group and those from October 2013 to February 2014 were in the control group. There were 74 patients
in each group. Participants in the intervention group received interventions based on the HIV symptom
management guidelines. Overall symptom severity, depression, and quality of life were measured in two
groups at baseline, week 4, and week 8.
Results: Totally 126 patients completed the research, 65 in the intervention group and 61 in the control
group. The total symptom severity scores showed a statistically significant difference between groups
across time (P < 0.05). It showed that frequencies of fatigue (36.9% vs. 44.3%), fever (6.2% vs. 11.5%), loss in
weight (9.2% vs. 16.4%), mouth ulcers (12.3% vs. 16.4%), headaches (9.2% vs. 19.7%) and depression
(F¼ 1.09, P> 0.05) in the intervention group were lower than those in the control group in week 8
without statistical significance. The multilevel growth mixture model indicated a greater increase in the
total score of quality of life for the group treated according to the symptom management guidelines
(P¼ 0.04).
Conclusion: The evidence-based HIV symptommanagement guidelines can improve a patient's quality of
life and relieve negative symptoms. The guidelines can be applied in a similar context to other HIV/AIDS
units or clinics.
© 2018 Chinese Nursing Association. Production and hosting by Elsevier B.V. This is an open access article

under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Background

Over the past two decades, due to the development of antire-
troviral therapy (ART), the life expectancy of persons living with
HIV (PLWHs) has been increasing. Today, HIV/AIDS has evolved
from an acute illness to a chronic disease [1]. However, HIV/AIDS is
still accompanied by severe physical and mental symptoms caused
by HIV infection, opportunistic infections, and comorbidities [2,3].
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Using ART may also lead PLWHs to experience insomnia, lipodys-
trophy, and skin rash [4,5]. Previous studies showed that most
patients experienced more than one symptom at the same time.
Negative symptoms among PLWHs have a strong relationship with
lower quality of life and poorer prognosis [6,7]. The findings from
these studies are consistent; as the incidence and severity of the
symptoms increased, the quality of life decreased. Therefore, there
is a strong urgency for PLWHs to control HIV symptoms in order to
achieve an optimal quality of life.

Implementing effective symptom management strategies can
alleviate the burden of care [8,9]. It is a great challenge for both
patients and health care providers to manage the symptoms of HIV/
AIDS, particularly in resource-limited countries. When healthcare
resources are deficient, HIV symptom management strategies can
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be regarded as more helpful. Challenges for implementing strate-
gies include the following: the complexity of the myriad physical,
psychological and social problems [2]; social discrimination and
stigma among PLWHs [10]; and a lack of adequate manpower [11].
Previous studies found that different social contexts also have an
impact on the content and procedure of symptom management
[12,13]. PLWHs in different countries may use symptom manage-
ment strategies differently. It is essential to develop, facilitate, and
evaluate an evidence-based symptom management strategy based
on race/ethnicity and culture.

The number of surviving PLWHs in China was over 747,000 in
2017 (Internal Report). Epidemiology experts have stated that the
number of PLWHs will continue to increase in the near future
[14,15]. Reducing the incidence and severity of the symptoms is a
challenge for all health care providers in China. In previous studies,
we identified and validated HIV symptom management guidelines
used by health care providers, which were developed based on the
current best available evidence [16]. However, the effectiveness,
feasibility, and appropriateness of the evidence in a different
context have not been evaluated. Therefore, the overarching
objective of this study was to examine the effectiveness of HIV
symptom management guidelines in China in order to reduce the
incidence and severity of symptoms and improve the patients'
quality of life.

2. Methods

We conducted a 2-year, controlled, pre- and post-
implementation design in the HIV/AIDS inpatient unit and outpa-
tient clinic in Shanghai, China between 2013 and 2015. The study
proposal was reviewed and accepted by the Human Research Ethics
Committees in the Shanghai Public Health Clinical Center, China.

2.1. Research setting

The Shanghai Public Health Clinical Center is the only hospital
authorized for the treatment of HIV/AIDS in Shanghai. The hospital
has a 40-bed inpatient unit with multidisciplinary teams providing
antiretroviral therapy and holistic care. The hospital provides ter-
tiary services for patients from all over China. Nursing care is pro-
vided by a registered (qualified) nursing workforce. At the time of
this study, there were between 14 and 18 full-time registered
nurses employed.

2.2. Implementation process

To ensure effective dissemination and implementation, we
adapted the best evidence recommendations from the HIV/AIDS
symptom management guidelines [16]. Based on the Fudan
Pathway for Evidence-based Nursing Practice [17], the whole
implementation process can be divided into three steps: 1) iden-
tification of the current status of symptom management; 2)
development of the best practice protocol; and 3) implementation
of the guidelines.

2.2.1. Identification of the current status of symptom management
Step 1 was to identify the current status of symptom manage-

ment among PLWHs in the unit. An implementation group was
established, which included hospital managers, HIV specialty
physicians, nurses, social workers, psychologist, and patients.
During this phase, field investigations, individual in-depth in-
terviews, and cross-sectional studies were used to assess the cur-
rent status of symptom management [18]. The result of this stage
was to ensure that the practice of symptom assessment, preven-
tion, and management among PLWHs was performed according to
the needs of clinical practitioners and patients.

2.2.2. Development of the best practice protocol
Step 2 was to develop an HIV symptom management protocol.

In previous studies, evidence-based HIV symptom management
guidelines were developed by using the current best available ev-
idence [19]. Based on the results of Step 1, we selected and tailored
the intervention fitting the context and population. Barriers to the
implementation process were also identified by the whole group.
We transferred the evidence-based recommendations into the
practical workflow, procedure, evaluation chart, and audit criteria.
Close collaborationwith stakeholders including hospital managers,
HIV specialty physicians, nurses, social workers, psychologist, and
patient engagement ensured that the HIV symptoms management
protocol was multidisciplinary and had been adequately adapted in
this study. The HIV symptom management protocol involved a
multidisciplinary team of physicians, nurses, physical therapists,
health care workers, and patients. The content of the protocol
included assessment of the pre-intervention and post-intervention
symptoms, symptomatic treatments, health education, and psy-
chological counseling. The protocol was validated by patients,
caregivers and health professionals based on 9 commonly occur-
ring HIV symptoms (fever, diarrhea, fatigue, pain, skin lesion, oral
mucosal lesion, cognitive disorder, anxiety, depression, and
consumptive symptoms). The HIV symptom management protocol
was reviewed and approved by an external HIV group of experts.

2.2.3. Implementation of the guidelines
In step 3, implementation of the HIV symptom management

guidelines was undertaken in 4 ways: 1) intensive and ongoing
education workshops were conducted for the unit administrators
and practitioners prior to and during the implementation phase.
Topics covered included information regarding current symptom
management for the HIV/AIDS population, assessment tools and
procedures, intervention strategies for the 9 commonly occurring
symptoms, and health education. All nurses working in the units
attended the education workshops and were asked to sign the
attendance form; 2) to provide further support, learning materials
and education manual were provided for each staff member. 3) A
pre-audit was undertaken during March 2014: three auditors were
involved in this stage, and a sample of 60 patients was observed.
The results of the pre-audit were collected and discussed with the
members of the implementation group; the results were also
disseminated to the staff. 4) The 2nd round and the 3rd round audit
were conducted 1 month after the entire education program was
completed using the same methods. Two-round audits were con-
ducted in the same clinical units by the same staff who conducted
the pre-audit during September 2014 and October 2015. The two-
round audit ensured the high quality of the interventions.

2.3. Data collection

2.3.1. Participants and settings
HIV-positive participants were recruited from the Shanghai

Public Health Clinical Center (Shanghai, China) during the duration
of their ART in the inpatient unit. The inclusion criteria included the
following: (1) patients diagnosed with HIV infection; (2) patients
receiving ART; (3) patients who were adults over 18 years old; (4)
patients self-reporting at least one symptom during the past four
weeks; and (5) patients receiving informed consent. The exclusion
criteria included the following: (1) patients with a clinical diagnosis
of dementia; (2) patients unable to listen and understand; and (3)
patients having no symptoms within the past four weeks.
Recruitment occurred from October 2013 to February 2014 for the
control group and November 2014 to February 2015 for the



Z. Zhu et al. / International Journal of Nursing Sciences 5 (2018) 315e321 317
intervention group.

2.3.2. Design and procedures
A pre-test-post-test quasi-experimental design trial was con-

ducted to evaluate the effectiveness of the HIV/AIDS symptom
management guidelines. Data from the control care group were
collected fromOctober 2013 to February 2014, while those from the
intervention group were collected from November 2014 to
February 2015. After giving informed consent, participants who
met the inclusion criteria were included in this study. Demographic
characteristics, symptom incidence and severity, and quality of life
were measured at baseline. Those in the intervention group
received a newly developed evidence-based symptom manage-
ment program conducted by amultidisciplinary team of physicians,
nurses, physical therapists, health care workers during their anti-
retroviral therapy, and those in the control group received standard
care. Both groups received a 2-month follow-up (at week 4 and
week 8).

2.4. Measurement

A repeated measures design was conducted in the 2 groups:
baseline (week 0, Time 1), 1-month follow-up (week 4, Time 2), and
2-month follow-up (week 8, Time 3), which demonstrated the
changes in symptom severity and quality of life. Eligible partici-
pants were invited to complete the questionnaire on paper, a pro-
cess that took approximately 10e15min to complete. The
questionnaire included the following sections:

2.4.1. Demographic and clinical characteristics
Demographic and clinical characteristics were collected by a

standard demographic questionnaire. Demographic variables
included age, gender (male or female), education level (<middle
school, high school or equivalent, or college and above), and
smoking habit (never, sometimes, often, or always). Clinical vari-
ables included the years of HIV diagnosis, years on ART medication,
current ART regimen (PI-based regimen or NNRTIs-based regimen),
and latest CD4 count. Clinical variables were verified by clinical
nurses based on the patients' medical records.

2.4.2. Overall symptoms
Symptom incidence and severity was assessed by the Sign and

Symptom Checklist for Persons with HIV Diseases (SSC-HIV) [19]. This
checklist consists of 72 common HIV symptoms that are highly
related to HIV (including fatigue, diarrhea, depression, and fever) in
this questionnaire. Participants were asked the following question:
During the last four weeks, did you have the symptom (fatigue,
diarrhea, etc.)? The answers ranged from not detected (0) to severe
(3). The response ranges from 0 to 216, with a higher score indi-
cating a worse health condition. Cronbach's a coefficient for this
scale in our sample was 0.92.

2.4.3. Depression
We used the Center for Epidemiological Studies-Depression (CES-

D) to assess depression [20]. Twenty items are included in the scale.
Participants were asked to rate the depression-associated symp-
toms that they experienced in the past week. The items are scored
on an ordinal scale ranging from “none of the time” (0) to “all of the
time” (3). The total scores range from 0 to 60. Previous studies
report a Cronbach's a coefficient for this scale ranging from 0.85 to
0.90 [21,22]. Cronbach's a coefficient for this scale in our sample
was 0.91.

2.4.4. Quality of life
Quality of life was measured by the Simplified Chinese Version of
HIV Adaptation of the Medical Outcomes Questionnaire (MOS-HIV).
The 35-item questionnaire includes eleven dimensions including
quality of life, overall health, physical function, role function, social
function, cognitive function, pain, mental health, energy, health
distress, and health transition. Responses range from 0 to 100, with
a higher score indicating a better quality of life. Cronbach's a co-
efficients range from 0.67 to 0.86 for each factor and 0.81 for the
overall scale [23].

2.5. Data analysis

SPSS 19.0 (IBM) was used for data analysis. Frequencies, per-
centages, means, and standard deviations were used to describe
demographic variables, and incidence and severity of symptoms.
Student's t-test, Fisher's exact test, and Pearson's chi-square test
were used to compare the demographic characteristics between
the intervention and control groups. Our study used the analysis of
variance (ANOVA) and multilevel growth mixture models to
describe the changes over time in the score of symptom severity
and quality of life in the two groups.

We used HLM 7.0 to conduct the multilevel growth mixture
models to investigate the changes over time in the score of quality
of life and the relationships between independent variables and
HIV education. HLM accommodates the variance among migrants
in the same region, capturing the mathematical difference among
regions as well as between migrants. Model 1 is the unconditional
model, which determines the relationship between the MOS-HIV
score and time in the full sample. Model 2 is the growth model,
which separates the full sample into the intervention group and
control group and determines the effectiveness of intervention.
Model 3 is the growth model with characteristics and includes all
the covariates with a random effect. We considered a two-tailed P-
value less than 0.05 for statistical significance in all analyses.

3. Results

3.1. Participants

This study included 148 HIV-positive participants at baseline.
Twenty-two participants dropped out of the study before the final
survey (Fig. 1). Therefore, 126 participants were included in the
longitudinal data analysis. Demographic and clinical characteristics
for intervention and control groups are displayed in Table 1. There
were no statistically significant differences in the demographic and
clinical variables between the two groups at baseline.

3.2. Impact on symptom severity

The SSC-HIV and CES-D mean total scores at baseline, weeks 4
and week 8 are displayed in Table 2. The analysis of variance
(ANOVA) showed a significant difference between the groups over
time in the SSC-HIV score (P< 0.05). Although the test reached
statistical significance, further analysis using a Student's t-test
indicated that the difference was not a result of the intervention.
Therefore, there were no significant differences in the changes in
the SSC-HIV score. However, both SSC-HIV and CES-D scores
demonstrated a larger decline at the 2-month follow-up in the
intervention group.

3.3. Impact on symptom incidence

The Pearson chi-square test was used to analyze the six symp-
toms with the highest incidence rates. At baseline, there was no
significant difference in the incidence rate between the interven-
tion and control group (Table 3). It showed that frequencies of



Fig. 1. Flowchart of participants.
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fatigue (36.9% vs. 44.3%), fever (6.2% vs. 11.5%), loss in weight (9.2%
vs. 16.4%), mouth ulcers (12.3% vs. 16.4%), headaches (9.2% vs. 19.7%)
and depression (F¼ 1.09, P> 0.05) in the intervention group were
lower than those in the control group in week 8. The relief of the
symptoms favored the intervention groups at week 4 and week 8
but did not reach statistical significance.

3.4. Impact on QOL

The first model (Table 4, Unconditional Growth Model) esti-
mated themean individual initial MOS-HIV score at baseline. In this
model, the mean individual mean MOS-HIV score was 53.29, with
both groups showing an increase in MOS-HIV scores (59.35 week
4e65.41 week 8). The second model (Table 4, Growth Model I/C)
displayed the differences in the baseline MOS-HIV scores and the
change over time due to the intervention. The difference between
the two groups at baseline was 3.60. The score of the intervention
groupwas lower than that in the control group. However, the group
receiving treatment according to the symptom management
guidelines showed a significantly greater increase in MOS-HIV. The
increase in the intervention group was significantly higher than
that in the control group (a¼ 2.72, P¼ 0.04). The final model
(Table 4, Growth Model with Characteristics) identified three
predictors for the decrease in quality of life score among PLWH: (1)
the presence of comorbidities (a¼�5.45, P¼ 0.00); (2) depression
(t¼�3.19, P¼ 0.02); and (3) longer disease duration (a¼ 2.61,
P¼ 0.01).

4. Discussion

Our study showed that implementation of the HIV/AIDS
symptom management guidelines conducted by a multidisci-
plinary health care team could improve the quality of life among
PLWHs and had high potential benefits in relieving the incidence
and severity of negative symptoms. The HIV symptom manage-
ment guidelines are based on the current best available evidence.
The guidelines can be applied in a similar context to other HIV/AIDS
units or clinics in a developing country.

Our study showed that symptom incidence and severity be-
tween the two groups did not vary significantly. This result is
consistent with those of many previous studies. Several studies
showed that using a comprehensive means of HIV symptom
management can change the incidence and severity of the symp-
toms. However, most of these results did not reach the statistical
significance [24,25]. In this study, the small size of the sample and
the short length of the intervention may contribute to the lack of



Table 1
Characteristics of patients at baseline.

Characteristics Intervention group(n¼ 74) Control group(n¼ 74) P value

Gender, n(%)
Male 69 (93.2) 71(95.9) 0.50a

Female 5(6.8) 3(4.2)
Age, Mean± SD (range) 38.0± 11.1 39.2± 12.1 0.53b

(18e65) (22e77)
Education level, n(%)
<middle school 21(28.4) 21(28.4) 0.65a

high school or equivalent 27(36.5) 25(33.8)
College and above 26(35.1) 28(37.8)

Smoking, n(%)
Never 51(68.9) 48(64.9) 0.04c

Sometimes 10(13.5) 17(23.0)
Often 11(14.9) 3(4.1)
Always 2(2.7) 6(8.1)

Current ART regimen, n(%)
PI-based regimen 35(47.3) 29(39.2) 0.32a

NNRTIs-based regimen 39(52.7) 45(60.8)
Years of HIV diagnosis, M(Q) 1.0 (3.0) 0.8 (2.8) 0.14d

Years on ART medications, M(Q) 0.8 (2.8) 0.7 (2.8) 0.55d

Recent CD4 count, M(Q) 180 (247) 138 (258) 0.68d

Note: Statistical tests were considered significant if P< 0.05 with two-tailed tests.
a Pearson chi-square test: Categorical variables were analyzed using Pearson chi-square test.
b Student's t-test: Continuous variables were analyzed using student's t-test.
c Fisher's exact test: Categorical variables were analyzed using Fisher's exact test, when any cells had less than five occasions.
d Mann Whitney U test: Continuous variables were analyzed using Mann Whitney U test.

Table 2
Effect of symptom management guideline on symptoms intensity in PLWHs (Mean± SD).

Outcome group n Time 1 Time 2 Time 3 F for time F for group F for time� group interaction

Symptoms
Mean total SSC-HIV-SC score

Intervention group 65 12.01± 10.86 6.47± 5.44 6.41± 5.36 16.43a 1.39 6.73a,b

Control group 61 10.35± 10.64 6.61± 5.66 6.65± 5.48
P-value 0.39 0.89 0.80 0.00 0.56 0.02

Depression
Mean total CES-D score

Intervention group 65 10.87± 10.67 8.23± 8.02 8.12± 7.43 7.61a 0.43 1.09
Control group 61 12.47± 11.07 10.15± 9.93 10.71± 9.61
P-value 0.41 0.23 0.09 0.05 0.29 0.14

Note: aStatistical tests were considered significant if P< 0.05 with two-tailed tests.
bAlthough the test reached statistical significance, further Student's t-test of the mean scores over time indicated that the difference was not a result of the intervention.

Table 3
Effect of symptom management guideline on symptoms frequency in PLWHs [n(%)].

Outcome time Intervention group (n¼ 65) Control group (n¼ 65) P value

Fatigue Time 1 41 (63.1) 36 (59.0) 0.72
Time 2 27 (41.5) 28 (45.9) 0.72
Time 3 24 (36.9) 27 (44.3) 0.47

Fever Time 1 15 (23.1) 14 (23.0) 1.00
Time 2 3 (4.6) 4 (6.6) 0.71
Time 3 4 (6.2) 7 (11.5) 0.35

Loss in weight Time 1 18 (27.7) 20 (32.8) 0.57
Time 2 12 (18.5) 15 (24.6) 0.52
Time 3 6 (9.2) 10 (16.4) 0.29

Mouth ulcers Time 1 14 (21.5) 10 (16.4) 0.50
Time 2 10 (15.4) 8 (13.1) 0.80
Time 3 8 (12.3) 10 (16.4) 0.61

Rash Time 1 11 (16.9) 12 (19.7) 0.82
Time 2 3 (4.6) 4 (6.6) 0.71
Time 3 3 (4.6) 3 (4.9) 1.00

Headache Time 1 16 (24.6) 20 (32.8) 0.33
Time 2 7 (10.8) 14 (23.0) 0.09
Time 3 6 (9.2) 12 (19.7) 0.13

Note: All categorical variables were analyzed using Fisher's exact test.
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statistical significance between the two groups. Additionally, the
present subjects showed only a few symptoms at baseline. This
result may have led to the manifestation of a ceiling effect, espe-
cially in the intervention group, because the patients were unable
to report a lower symptom incidence and severity than the
minimum score.
The multilevel linear growth model showed a significantly

greater increase in HIV/AIDS-specific QOL (MOS-HIV) scores for the
group treated according to the symptom management guidelines.
There were three factors that were found to affect the quality of life



Table 4
Multilevel linear growth model for MOS-HIV scores by predictor variables.

Variables Unconditional Growth Model Growth Model I/C Growth Model with
Characteristics

Coefficient P value Coefficient P value Coefficient P value

Fixed Effects
Intercept 53.29 0.00a 53.06 0.00a 53.30 0.00a

Time 6.06 0.00a 4.35 0.00a 4.35 0.00a

Intervention �3.60 0.00a �3.46 0.00a

Time x intervention 2.72 0.04a 2.72 0.04a

Symptoms �5.45 0.00a

Depression �3.19 0.02a

HIV positive duration 2.61 0.01a

Smoking �0.12 0.68

Random Effects
εij 32.16 0.00a 42.91 0.00a 42.89 0.00a

m0j 26.80 0.00a 18.44 0.00a 18.42 0.00a

m1j 1.49 0.26 1.48 0.26

Note: a P< 0.05. Statistical tests were considered significant if P< 0.05 with two-tailed tests.
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among PLWHs including the presence of physical comorbidities,
depression, and duration of HIV. Previous studies already showed
that chronic and recurrent somatic symptoms have a strong po-
tential to influence the quality of life among PLWHs [26,27]. When
the CD4 count is low, PLWHs are more likely to have opportunistic
infections that lead to physical symptoms including fatigue, fever,
loss in weight, mouth ulcers, rash, and headache. With the poor
self-evaluation and underreporting by PLWH, the illness may take a
turn for the worse [28]. Therefore, detecting, assessing and
relieving physical symptoms should be tremendously emphasized
among the health care providers. It is also crucial to provide the
evidence-based information to PLWHs to increase their abilities of
self-monitoring symptoms.

Depression is associated with quality of life among PLWH. This
study suggests that early professional treatment and intervention
should be conducted among patients with a high CES-D score or
those patients who have been HIV positive for less than six months.
Depression is a very common psychological symptom among the
HIV-positive population [29,30]. There are many factors that can
cause depression among PLWH. Psychiatric experts concede that
receiving the diagnosis of HIV infection or AIDS can make depres-
sive symptoms even worse. Some medications such, as Efavirenz,
can cause or worsen depression. Depression can also influence the
progression of the disease. Therefore, assessing depression should
be included in the treatment program, especially among those
patients who have been diagnosed with HIV for less than 6months.
Counseling services should also be sought immediately in cases
where CES-D scores are high.

To our knowledge, this is the first program to implement the HIV
symptom management guidelines in China Mainland. Despite a
huge amount of evidence supporting the HIV symptom manage-
ment guidelines, the strategies involved still require a systemati-
cally cross-border adaptation to target specific populations and
demographic contexts [31,32]. Based on the Fudan Pathway for
Evidence-based Nursing Practice, 3 steps were implemented. A
multidisciplinary team of physicians, nurses, physical therapists,
psychologist, health careworkers and patients were involved in the
adaptation process. Preliminary studies suggested that the cross-
border adaptation was successful, thus highlighting the value of
tailoring the evidence depending on the cultural setting. These
guidelines can be applied in a similar context to other HIV/AIDS
units or clinics in developing countries as a valuable supplement
rather than as a stand-alone solution. However, further adaptation
procedures should be conducted to make the guidelines more
accessible to different populations and demographic contexts.
This study has several limitations. First, the trial was conducted
without randomization due to practical issues and ethical consid-
erations, and other unmeasured confounding factors might be
present. Second, the follow-up period in this trial was relatively
short, 2 months, which may have resulted in a decreased effec-
tiveness of the HIV symptommanagement guidelines. Therefore, it
remains unclear whether the results might have been significantly
different had a long-term follow-up been adopted. Last, the sample
population only covered a small proportion of the PLWHs in one
city, and the implementation process was performed at a single
hospital. Generalization of these findings to other conditions
should be made with caution.

5. Conclusion

Despite these limitations, our preliminary study emphasizes the
value of the HIV symptom management guidelines. The results
from this trial suggest that the evidence-based HIV symptom
management guidelines with a multidisciplinary implementation
approach can improve a patient's quality of life and have a signif-
icant potential benefit in relieving negative symptoms. The guide-
lines can be applied in a similar context to other HIV/AIDS units or
clinics. However, further research is warranted to assess the
effectiveness of the symptom management guidelines with a
longer follow-up period and larger PLWHs populations under
different conditions.
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