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Background: Service utilization and service needs are key components of HIV care now that people living 
with HIV/AIDS (PLWHA) have a longer life expectancy and therefore develop more chronic diseases and 
related conditions. The purpose of this cross-sectional study was to investigate associations among PLWHA’s 
service utilization, unmet service needs, and HIV treatment outcomes, as represented by linkage to care.
Methods: PLWHA (N=177) aged 18 years or older were recruited for a health service needs assessment 
project in Nevada between January and March 2016. Participants completed a self-administered paper-
pencil questionnaire in HIV clinics or completed the survey online. The purpose of the project was to 
identify utilization of medical services (e.g., medical care, specialty doctors, dental care) and support services 
(e.g., transportation, help filling out forms, child care) as well as unmet medical and support service needs 
with the goal of developing and implementing an Integrated HIV Prevention and Care Plan. The analyses 
included only the 165 participants who fully responded to the question about their linkage to care status. 
The independent variables were service utilization and unmet service needs. The dependent variable was 
linkage to care. Service utilization and unmet service needs included medical services and support services. 
Multivariable logistic regression analyses were conducted to examine associations between utilized services 
and unmet service needs with linkage to care. The most-cited problems during linkage to care were also 
reported. 
Results: A majority (75.8%) of participants reported they were linked to care less than one month after 
receiving an HIV diagnosis. Service utilization and unmet service needs were not significantly associated 
with linkage to care (P>0.05). However, participants who reported late linkage to care also reported needing 
more help obtaining health insurance (P=0.03) and a greater need for support groups (P=0.048) compared to 
participants who reported a timely linkage to care. 
Conclusions: More efforts must be taken toward providing needed services, such as psychological 
assistance, counseling and support groups to facilitate timely linkage to care. Appropriate measures of service 
utilization need to be developed and added to HIV care objectives.
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Introduction

Linkage to care is defined as the period from documented 
HIV diagnosis to visiting an HIV care provider or initiation 
of medical treatment (1,2). It is the starting point of 
engagement in HIV care for those who are newly diagnosed 
with HIV. In 2016, the recommended time for linkage to 
care was reduced to less than one month, in contrast to the 
previous 3-month recommendation in the United States (3). 
The goals of the U.S. National HIV/AIDS Strategy include 
increasing access to care and improving health outcomes 
for people living with HIV/AIDS (PLWHA) (4). The most 
recent (2020) objective for linkage to care is to have more 
than 85% of people who receive an HIV diagnosis linked to 
HIV care within one month (4). 

Linkage to care, as an indicator of the HIV care 
continuum, is associated with a variety of other HIV 
outcomes. It reduces time to viral suppression (5). Early 
linkage to care is associated with early initiation of 
antiretroviral therapy (ART), which in turn is associated 
with reduced morbidity, mortality, and HIV transmission 
(6,7). However, current linkage to care rates are suboptimal 
in the U.S., with an estimated 78% or fewer PLWHA 
linked to care within one month of receiving an HIV 
diagnosis (1,2,8). 

Linkage to care can be affected by the referral process 
and by follow up procedures and efforts of the healthcare 
system. Most healthcare providers and clinics create 
patient records during the first visit and also refer patients 
to sources of support for care, such as case management, 
financial support, and medical assistance (9). Linkage 
to care may share some structural-level factors with the 
patient’s service utilization. For example, some structural-
level barriers could impede timely linkage to care (10). 
These barriers include health care system factors such as 
a lack patient navigation assistance and long appointment 
wait times, as well as social factors such as HIV stigma (10).  
These factors also have been identified as barriers to 
access to HIV healthcare services (11,12). Furthermore, 
interventions to improve linkage to care and HIV care 
utilization have used similar strategies, including health 
education, motivational counseling, and appointment 
assistance (e.g., peer accompany) and coordination (13). 

HIV care has shifted to a chronic disease care model 
because PLWHA are living longer and are more likely to 
develop chronic diseases related to the HIV virus, HIV 
inflammation, and treatment (14). PLWHA might need 
various healthcare services and support services in addition 

to HIV care. Therefore, service utilization becomes an 
essential component of HIV care for PLWHA if they are 
to potentially realize the most benefit from their HIV 
treatment. We are interested in the most commonly needed 
services, which were categorized into medical services (such 
as vision care, mental health care, and nutrition help) and 
support services (such as case management, transportation, 
and financial help). However, previous studies have 
focused on HIV-specific care rather than on more general 
healthcare services among PLWHA. For example, previous 
studies have established associations between HIV care and 
HIV treatment outcomes, such as ART adherence, viral 
suppression, and mortality (15-17). Very few studies have 
investigated service utilization in addition to HIV care. 

Previous studies also have investigated individual 
healthcare services that are associated with linkage to 
care, such as care facility navigation and case management 
(10,18,19). One study included multiple types of service 
needs and found an association between service needs 
and medication adherence, which is one HIV treatment 
outcome (20). Previous studies have identified factors 
associated with linkage to care and service utilization (11,12); 
however, no studies have reported a direct association 
between linkage to care and service utilization. Moreover, 
previous studies that investigated service utilization did 
not distinguish between medical and support services (20), 
which are two different components in HIV care that might 
influence linkage to care differently. In this study, a wide 
range of healthcare services, medical services, and support 
services were included. 

The study was conducted in the state of Nevada, which 
is located near the western coast of the U.S. Nevada has 
higher rates of HIV prevalence and new HIV diagnoses 
compared to the national level (21-23). These higher rates 
call for more attention to HIV prevention and care, which 
could effectively decrease new infections. Furthermore, 
most of Nevada’s population is concentrated in three urban 
counties. The remaining 14 rural and frontier counties of 
Nevada comprise 87% of the state’s land mass but only 9.7% 
of Nevada’s population (24). The geographic distribution of 
Nevada’s population is one challenge to delivering quality 
health care services, especially in rural communities. 

Specifically, the hypotheses of the study are that: (I) 
medical and support service utilization will be positively 
associated with linkage to care; and (II) unmet medical and 
support service needs will be negatively associated with 
linkage to care. The results of the study could support efforts 
to leverage programming aimed to simultaneously improve 
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linkage to care and service utilization. The results could 
also be used to inform interventions designed to deliver 
needed services and to allocate health services to maximize 
the benefits of HIV care. We present the following article in 
accordance with the SURGE reporting checklist (available 
at http://dx.doi.org/10.21037/jphe-20-41).

Methods

Participants

Participants (N=177) were involved in a Nevada health 
service needs assessment project. The purpose of the project 
was to identify HIV prevention and care service needs with 
the goal of developing and implementing an Integrated 
HIV Prevention and Care Plan. The project was conducted 
between January and March 2016. The study aimed 
to investigate the association of service utilization and 
linkage to care in the current HIV care model. The study 
population was PLWHA who were receiving HIV care. A 
cross-sectional survey study design was used to collect data 
regarding how participants were linked to care and their 
service utilization status. 

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). The study used 
a de-identified secondary database from a needs assessment 
survey that was conducted for HIV prevention and care 
service program quality improvement purposes in which 
participants’ consent were not required at the time of data 
collection. No personally identifiable information was 
collected in the needs assessment and participant consent 
was not required.

PLWHA were recruited from a variety of provider 
locations and community organizations through flyers, 
social media, and word of mouth during the study period. 
A letter was sent to HIV clinics, community organizations 
and the Department of Health and Human Services in 
Nevada to request assistance with recruiting participants 
for the survey. The letter also included a website link for 
participants to complete the online version of the survey. 
The inclusion criteria were being aged 18 years and older 
and currently living with HIV/AIDS. The convenience 
sample included newly diagnosed individuals, individuals 
who were retained in HIV care for a period of time, and 
Ryan White clients receiving HIV care. In addition, the 
analyses were limited to participants who answered the 
linkage to care question: “After you were diagnosed with 
HIV, how long did it take before you first saw a doctor?” 

Respondents who did not answer this question (n=2) or who 
could not remember the length of time before being linked 
to care (n=10) were excluded from the study. The final 
analyses included 165 participants. 

The survey was anonymous and took an average of 
20 minutes to complete. Participants completed the self-
administered questionnaire on paper in HIV clinics 
or online. The survey included questions that assessed 
sociodemographic factors, HIV disease status (the number 
of years HIV infected), service utilization, reasons for not 
getting services, linkage to care, reasons for late linkage to 
care, and medication adherence. All surveys and recruitment 
flyers were provided in English and Spanish. Participants 
received $10 gift cards for their participation. 

Measures

The needs assessment project began in April 2015 with 
meetings of stakeholders for HIV prevention and care in 
Nevada (including licensed medical providers, community 
health workers, specialists that are HIV focused, case 
managers, counselors, etc.). The statewide survey was 
developed and informed by two needs assessments and 
one regional study that were conducted in Las Vegas (25). 
Researchers and HIV medical professionals modified and 
finalized the survey based on the previous results (25). 

The dependent variable was linkage to care, which was 
measured by the participants’ response to the question: 
“After you were diagnosed with HIV, how long did it take 
before you first saw a doctor?” The survey provided seven 
response options, which were “I got into care immediately”, 
“less than a month”, “1-3 months”, “4-6 months”, “more 
than 6 months”, “I have not seen a doctor since my 
diagnosis”, and “do not remember”. The variable was 
categorized into two levels based on the Centers for Disease 
Control and Prevention (CDC)’s criterion: timely linkage to 
care (participants were linked to care less than one month 
after receiving an HIV diagnosis) and late linkage to care 
(participants were linked to care more than one month after 
receiving an HIV diagnosis) (2). 

The independent variables were service utilization and 
unmet service needs. The service utilization question asked 
participants to indicate all services they were using or had 
used in the current year (Appendix 1). The unmet service 
needs question asked participants to indicate all services 
that they needed but did not get. For both questions, 
participants chose from twenty-four services that were 
categorized into ten medical services and fourteen support 
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services. Examples of medical services were medical care, 
specialty doctors, and dental care. Examples of support 
services were transportation, help filling out forms, and 
child care. Service utilization and unmet service needs were 
coded as continuous variables. 

The most-cited reasons for late linkage to care were 
reported. The survey included a list of twelve reasons for 
“What problems did you have getting into a doctor’s office 
after your diagnosis?” The reasons were categorized into 
two groups: service reasons and other reasons. An example 
of a service reason was “The wait time was too long.” An 
example of another reason was “I did not know where to 
go.” Participants could select multiple reasons from the list.

Sociodemographic variables included age, gender, sexual 
orientation, and race/ethnicity. The number of years that a 
participant was HIV positive was also assessed. 

Statistical analyses

Chi-square tests, two-sample t-tests, and Fisher’s exact 
tests were conducted to assess possible between-group 
differences (timely- or late-linkage to care) regarding 
sociodemographic characteristics, number of years of 
HIV infection, overall services utilization, overall unmet 
service needs, and individual service utilization and unmet 
service needs. Chi-square tests and Fisher’s exact tests 
were conducted for the categorical variables and two-
sample t-tests were conducted for the continuous variables. 
Multivariable logistic regression models were conducted to 
assess associations between service utilization, unmet service 
needs, and linkage to care. 

Previous studies reported differences in linkage to care 
among different sociodemographic groups (19). Therefore, 
in order to eliminate the influence of sociodemographic 
characteristics, age, gender, and race/ethnicity were controlled 
in the model. The number of years of HIV infection also 
was controlled because research has shown that it has an 
indirect association with participants’ service needs (26).  
Additionally, the most-cited problems that participants 
encountered during linkage to care stage were also reported. 
Analyses were performed using SAS 9.4 (Cary, NC).

Results

Sample characteristics

Approximately three-fourths (75.8%) of the participants 
reported they were linked to care less than one month 

after receiving an HIV diagnosis (Table 1). There were no 
significant differences between participants who reported 
timely and late linkage to care with respect to age, gender, 
sexual orientation, race/ethnicity, and number of years of 
HIV infection. Timely and late linkage to care groups were 
not significantly different with respect to the number of 
medical (P=0.27) and support services (P=0.45) they utilized 
in the past year. The groups also were not significantly 
different regarding their unmet medical service needs 
(P=0.21) and unmet support service needs (P=0.73). 
However, the late linkage to care group reported needing 
more help obtaining health insurance compared to the 
timely linkage to care group (P=0.03). Additionally, the late 
linkage to care group reported a significantly greater need 
for a support group (P=0.048).

Service utilization and unmet service needs

In general, medical service utilization (means =2.4 and 2.8), 
support service utilization (means =2.6 and 2.9), unmet 
medical service needs (means =1.2 and 0.9), and unmet 
support service needs (means =0.7 and 0.8) were not high 
for the timely and late linkage to care groups (Table 1). As 
shown in Table 2, analyses indicated that participants’ service 
utilization and unmet services needs were not significantly 
associated with timely linkage to care (P>0.05).

A majority (72.0%) of the participants reported that 
they had no problems linking to care (Table 3). The most-
cited service reasons for late linkage to care were a long 
wait time and appointment-related issues. The most-cited 
other reasons for late linkage to care were a desire to avoid 
thinking about their HIV diagnosis, lack of information 
about where to go for care, and fear of disclosure of HIV 
status. 

Discussion

The purpose of this study was to investigate associations 
among PLWHA’s service utilization, unmet service needs, 
and HIV treatment outcomes, as represented by linkage to 
care. The results showed that the participants’ linkage to 
care was not significantly associated with service utilization 
and unmet service needs. 

The results do not support the hypotheses that service 
utilization and unmet service needs would be associated 
with linkage to care. There are several possible explanations 
for this result. First, a standardized measure of service 
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utilization and unmet service needs is not yet available in 
the research literature. Previous studies used individual 
services such as patient navigation assistance and case 
management (10,18,19). This study included a wide range 
of services in HIV care that were categorized into medical 
and support services. Research in this field would benefit if 
there were a universally accepted definition of services and a 

standardized measure of service utilization. In addition, this 
study provided a method of measuring service utilization in 
HIV care as well as evidence in support of the establishment 
of a universal and more compelling measure.

Second, commonly used HIV indicators include ART 
adherence, linkage to care, and viral suppression. Service 
utilization is not a commonly assessed indicator of HIV 

Table 1 Participant (N=165) characteristics by linkage to care status

Characteristics
Timely linkage to care,  
<1 month (125, 75.8%)

Late linkage to care,  
>1 month (40, 24.2%)

P value

Age, continuous (mean, SD, years) 45 (12) 44 (13) 0.45§

Gender 0.26*

Male 87 (73.7) 33 (82.5)

Female 31 (26.3) 7 (17.5)

Sexual orientation 0.44*

Heterosexual 36 (28.8) 11 (27.5)

Homosexual 63 (50.4) 24 (60.0)

Other 26 (20.8) 5 (12.5)

Race/ethnicity 0.052# 

White, not Hispanic 39 (31.5) 15 (38.5)

Black, not Hispanic 38 (30.6) 7 (18.0)

Hispanic 21 (16.9) 13 (33.3)

Other/unknown 26 (21.0) 4 (10.3)

Number of years HIV infected, continuous (mean, SD, years) 12 (11) 14 (11) 0.47§

Used services this year

Medical services (mean, SD, range 0–10) 2.4 (2.0) 2.8 (1.7) 0.27§

Support services (mean, SD, range 0–14) 2.6 (2.2) 2.9 (2.5) 0.45§

Unmet service needs

Medical services (mean, SD, range 0–10) 1.2 (1.8) 0.9 (1.1) 0.21§

Support services (mean, SD, range 0–14) 0.7 (1.3) 0.8 (1.3) 0.73§

Individual used services and unmet service needs

Help getting insurance 0.03*

No 105 (85.4) 28 (70.0)

Yes 18 (14.6) 12 (30.0)

Need support groups 0.048*

No 118 (95.9) 34 (87.2)

Yes 5 (4.1) 5 (12.8)

SD, standard deviation. *Results from Chi-square test; #Results from Fisher exact test; §Results from Two-sample t-test.
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care and it typically is not a program objective (2). Service 
utilization is not included in national HIV/AIDS strategies 
that guide program priorities and actions (4). The absence 
of service utilization as an HIV indicator or as a focus of 
national HIV/AIDS strategies impedes funding for research 
and program efforts to further investigate and improve 
service utilization in an HIV care context.

In contrast, linkage to care, as a proxy indicator of HIV 
care (2), is a focus of national goals and it has a standardized 
measure recommended by the CDC (1). Programs and 
interventions with the aim of achieving the national goal 
of linkage to care have generated positive results (27,28). 
Timely linkage to care rates for PLWHA increased from 
an estimated 59% to 66% from 2009 to 2011 to 78% in 
2017 (8,29-31), which is similar to the 75.8% rate found in 
this study. The comparably slow progress in recent years 
regarding measurement and goals of service utilization may 
be one reason for the nonsignificant association between 

service utilization and linkage to care.
Third, service utilization covers all services in addition 

to HIV care in a health care context. Interventions with 
the goal of facilitating service utilization commonly 
focus on specific services (32,33). These efforts often 
face challenges. For example, integrating mental health 
care with HIV primary care requires multidisciplinary 
collaboration, administrative integration, and changes 
in referral procedures (34). Although some interventions 
showed effectiveness (35), unmet needs for ancillary services 
were still high (36,37). As a result, although linkage to care 
and service utilization share some common structural-
level factors, such as clinic (e.g., care facility navigation 
and appointment waiting time) and provider factors (e.g., 
HIV stigma) (10,11,12), improvement in service utilization 
requires a sustained effort and long-term interventions. 

Integrated HIV care, in which multiple services are 
available and provided on site with HIV specific care, is 

Table 3 Participant reasons for late linkage to care

What problems did you have getting into a doctor’s office after your diagnosis? Frequency (%)

I did not have any problem 118 (72.0)

Service reason

1. The wait time is too long 7 (4.3)

2. I did not have a way to get to the appointment 4 (2.5)

3. I could not get an appointment 3 (1.9)

Other reason

1. I did not want to think about having HIV 17 (10.5)

2. I did not know where to go 15 (9.2)

3. I did not want anyone to know I have HIV 13 (8.0)

Table 2 Associations between used services, unmet service needs, and timely linkage to care

Services
Timely linkage to care

OR (95% CI) AOR* (95% CI) P value

Used services

Medical services 1.11 (0.92–1.33) 1.11 (0.89–1.38) 0.37

Support services 1.06 (0.91–1.24) 1.11 (0.93–1.32) 0.27

Unmet service needs

Medical services 0.89 (0.69–1.14) 0.74 (0.52–1.04) 0.08

Support services 1.05 (0.80–1.39) 0.84 (0.56–1.25) 0.39

OR, odds ratio; AOR, adjusted odds ratio. *Adjusted for age, gender, race/ethnicity, and number of years HIV infected.
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the goal of future HIV care models (38). Studies show that 
integrated HIV care is associated with improved outcomes, 
such as an increased viral suppression rate, and an increased 
retention rate (38,39). Some services were highlighted in 
previous studies, such as mental health and substance abuse 
services, adherence counseling, and some support services, 
and attempts have been made to integrate them with HIV 
care (38,39). This study focused on a wide-range of services 
that are needed by PLWHA. The results of this study 
provide a unique contribution regarding specific needed 
services that could be integrated with HIV care as efforts to 
improve HIV care continues.

Fourth, PLWHA’s service needs and service utilization 
might be influenced not only by structural-level factors, 
but also by individual-level factors, such as age, duration of 
HIV infection, and comorbidities (26,40). Although some 
individual factors were controlled in the current study, it 
is possible that other potential factors (e.g., comorbidities, 
disease progress) influenced any possible significant 
association between service utilization and linkage to care. 

The results indicated that participants who reported 
late linkage to care needed more help obtaining health 
insurance compared to individuals who reported timely 
linkage to care. Also, participants who reported late linkage 
to care showed a higher need for support groups. Late 
linkage to care can result in adverse health outcomes, such 
as prolonged viral suppression (41), and reduced quality 
of life (42), which in turn have a negative impact on the 
individuals’ ability to work and their income. Therefore, it 
is not surprising that participants who were linked to care 
late needed more assistance obtaining insurance as well as 
more emotional support.

Participants also reported factors other than service 
reasons for their late linkage to care. Previous studies 
found that many participants experienced psychological 
distress, depression, and anxiety at the time they received 
an HIV diagnosis (43-45). This study’s results are consistent 
with previous research which found that newly diagnosed 
individuals experienced HIV disclosure anxiety (46) and 
that they moved through a psychological process which 
progressed from denial to acceptance (47). The results 
suggest that interventions that provide emotional support 
to newly diagnosed individuals also could help link them to 
care more quickly. Also, programs that provide information 
and resources (e.g., psychological assistance and counseling 
service), and that facilitate making appointments with HIV 
clinics, can help facilitate timely linkage to care.

The study had limitations. The cross-sectional study 

design limits inference of casual relationships among the 
variables. Furthermore, the self-report survey methods 
might be susceptible to recall and social desirability bias, 
perhaps leading to underreporting of late linkage to 
care. Nonresponse bias could occur if participants who 
responded to the survey were different from those who 
did not respond to the survey. However, although it was a 
convenience sample of PLWHA living in Nevada, when the 
results were compared with the 2014 Nevada HIV/AIDS 
Surveillance data for PLWHA, the sample’s distributions of 
age, gender, race/ethnicity, county of residence, and sexual 
orientation are consistent with the results of the surveillance 
data (25). Finally, the relatively small sample, particularly in 
the late linkage to care group, may have limited the study’s 
statistical power to detect possible significant associations. 
However, this was a difficult-to-reach group. HIV patients’ 
service utilization of a wide-range of services has rarely been 
presented in the literature. This study contributes valuable 
evidence to the HIV healthcare service utilization literature. 

In conclusion, this study investigated relationships 
between a wide range of service utilization and individual 
services and linkage to care, which is one major indicator of 
the HIV care continuum. More efforts are needed to develop 
appropriate measures to quantify service utilization. Service 
utilization goals need to be added to HIV care objectives in 
order to gain more attention and funding for research.

Acknowledgments

Funding: None.

Footnote

Reporting Checklist: The authors have completed the 
SURGE reporting checklist. Available at http://dx.doi.
org/10.21037/jphe-20-41

Data Sharing Statement: Available at http://dx.doi.
org/10.21037/jphe-20-41

Conflicts of Interest: All authors have completed the ICMJE 
uniform disclosure form (available at http://dx.doi.
org/10.21037/jphe-20-41). The authors have no conflicts of 
interest to declare.

Ethical Statement: The authors are accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 

http://dx.doi.org/10.21037/jphe-20-41
http://dx.doi.org/10.21037/jphe-20-41
http://dx.doi.org/10.21037/jphe-20-41
http://dx.doi.org/10.21037/jphe-20-41
http://dx.doi.org/10.21037/jphe-20-41
http://dx.doi.org/10.21037/jphe-20-41


Journal of Public Health and Emergency, 2020Page 8 of 10

© Journal of Public Health and Emergency. All rights reserved. J Public Health Emerg 2020;4:29 | http://dx.doi.org/10.21037/jphe-20-41

appropriately investigated and resolved. The study was 
conducted in accordance with the Declaration of Helsinki (as 
revised in 2013). The study used a de-identified secondary 
database from a needs assessment survey that was conducted 
for HIV prevention and care service program quality 
improvement purposes in which participants’ consent were 
not required at the time of data collection. No personally 
identifiable information was collected in the needs 
assessment and participant consent was not required. 

Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 
formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1.	 Centers for Disease Control and Prevention. Understanding 
the HIV care continuum. Available online: https://www.cdc.
gov/hiv/pdf/library/factsheets/cdc-hiv-care-continuum.pdf. 
Published 2018. Accessed 9/28/2018.

2.	 Centers for Disease Control and Prevention. 
Understanding the HIV care contimuum. Available online: 
https://www.cdc.gov/hiv/pdf/library/factsheets/cdc-hiv-
care-continuum.pdf. Published 2019. Accessed 9/21/2019.

3.	 Centers for Disease Control and Prevention. 
Understanding the HIV care continuum. Available online: 
https://aplahealth.org/wp-content/uploads/2017/03/
HCC-Understanding-the-HIV-Care-Continuum.pdf. 
Published 2016. Accessed 4/10/2020.

4.	 The White House. National HIV/AIDS strategy for the 
United States: updated to 2020. Available online: https://
files.hiv.gov/s3fs-public/nhas-update.pdf. Published 2015. 
Accessed 09/15/2018.

5.	 Hall HI, Tang T, Johnson AS, et al. Timing of linkage to 
care after HIV diagnosis and time to viral suppression. J 
Acquir Immune Defic Syndr 2016;72:e57-e60.

6.	 Cohen MS, Chen YQ, McCauley M, et al. Prevention 
of HIV-1 Infection with Early Antiretroviral Therapy. N 
Engl J Med 2011;365:493-505.

7.	 Thompson MA, Mugavero MJ, Amico KR, et al. 
Guidelines for improving entry into and retention in 
care and antiretroviral adherence for persons with HIV: 

evidence-based recommendations from an International 
Association of Physicians in AIDS Care panel. Ann Intern 
Med 2012;156:817-33.

8.	 Gardner EM, McLees MP, Steiner JF, et al. The spectrum 
of engagement in HIV care and its relevance to test-and-
treat strategies for prevention of HIV infection. Clin 
Infect Dis 2011;52:793-800.

9.	 HIVgov. What to expect at your first HIV care visit. 
Available online: https://www.hiv.gov/hiv-basics/starting-
hiv-care/getting-ready-for-your-first-visit/what-to-expect-
at-your-first-hiv-care-visit. Published 2020. Accessed 
3/18/2020.

10.	 Bauman LJ, Braunstein S, Calderon Y, et al. Barriers and 
facilitators of linkage to HIV primary care in New York 
City. J Acquir Immune Defic Syndr 2013;64:S20.

11.	 Giacomazzo A, Challacombe L. Health Navigation in HIV 
Services: A review of the evidence. Prevention in Focus. 
2018. Available online: https://www.catie.ca/en/pif/fall-
2018/health-navigation-hiv-services-review-evidence.

12.	 Holtzman CW, Shea JA, Glanz K, et al. Mapping patient-
identified barriers and facilitators to retention in HIV 
care and antiretroviral therapy adherence to Andersen's 
Behavioral Model. AIDS Care 2015;27:817-28.

13.	 Liau A, Crepaz N, Lyles CM, et al. Interventions to 
promote linkage to and utilization of HIV medical care 
among HIV-diagnosed persons: a qualitative systematic 
review, 1996–2011. AIDS Behav 2013;17:1941-62.

14.	 Deeks SG, Lewin SR, Havlir DV. The end of AIDS: HIV 
infection as a chronic disease. Lancet 2013;382:1525-33.

15.	 Palma A, Lounsbury DW, Messer L, et al. Patterns of 
HIV service use and HIV viral suppression among patients 
treated in an academic infectious diseases clinic in North 
Carolina. AIDS Behav 2015;19:694-703.

16.	 Chen W-T, Wantland D, Reid P, et al. Engagement with 
health care providers affects self-efficacy, self-esteem, 
medication adherence and quality of life in people living 
with HIV. J AIDS Clin Res 2013;4:256.

17.	 Sabin CA, Howarth A, Jose S, et al. Association between 
engagement in-care and mortality in HIV-positive persons. 
AIDS 2017;31:653.

18.	 Bradford JB, Coleman S, Cunningham W. HIV System 
Navigation: an emerging model to improve HIV care 
access. AIDS Patient Care STDs 2007;21:S-49.

19.	 Philbin MM, Tanner AE, DuVal A, et al. Factors 
affecting linkage to care and engagement in care for 
newly diagnosed HIV-positive adolescents within fifteen 
adolescent medicine clinics in the United States. AIDS 
Behav 2014;18:1501-10.

https://creativecommons.org/licenses/by-nc-nd/4.0/


Journal of Public Health and Emergency, 2020 Page 9 of 10

© Journal of Public Health and Emergency. All rights reserved. J Public Health Emerg 2020;4:29 | http://dx.doi.org/10.21037/jphe-20-41

20.	 Reif S, Whetten K, Lowe K, et al. Association of 
unmet needs for support services with medication use 
and adherence among HIV-infected individuals in the 
southeastern United States. AIDS Care 2006;18:277-83.

21.	 AIDSVu. Local data: Nevada. Available online: https://
aidsvu.org/local-data/united-states/west/nevada/. 
Published 2019. Accessed 9/22/2019.

22.	 AIDSVu. Local data: United States. Available online: 
https://aidsvu.org/local-data/united-states/. Published 
2019. Accessed 9/22/2019.

23.	 Kaiser Family Foundation. The HIV/AIDS epidemic in 
the United States: the basics. Available online: http://files.
kff.org/attachment/Fact-Sheet-HIV-AIDS-in-the-United-
States-The-Basics. Published 2019. Accessed 04/15/2019.

24.	 Nevada aging and disability services division. Nevada 
geographic and demographic data. Available online: 
http://grant.nv.gov/uploadedFiles/grantnvgov/Content/
Research/Appendix%20B.NevadaGeographicandDemogra
phicData.pdf. Published 2018. Accessed 10/18/2019.

25.	 Nevada Division of Public and Behavioral Health. Nevada 
Integrated HIV prevention and Care Plan 2017-2021. 
Available online: http://dpbh.nv.gov/uploadedFiles/dpbh.
nv.gov/content/Programs/HIV/NV%20Integrated%20
HIV%20Prev%20Care%20Plan%202017-2021.pdf. 
Published 2016. Accessed 2/7/2020.

26.	 Maciel RA, Klück HM, Durand M, et al. Comorbidity is 
more common and occurs earlier in persons living with 
HIV than in HIV-uninfected matched controls, aged 50 
years and older: a cross-sectional study. Int J Infect Dis 
2018;70:30-5.

27.	 Brennan A, Browne JP, Horgan M. A systematic review 
of health service interventions to improve linkage with or 
retention in HIV care. AIDS Care 2014;26:804-12.

28.	 Okeke NL, Ostermann J, Thielman NM. Enhancing 
linkage and retention in HIV care: a review of 
interventions for highly resourced and resource-poor 
settings. Curr HIV/AIDS Rep 2014;11:376-92.

29.	 Centers for Disease Control and Prevention. Monitoring 
selected national HIV prevention and care objectives by 
using HIV surveillance data. Available online: https://
www.cdc.gov/hiv/pdf/library/reports/surveillance/cdc-hiv-
surveillance-supplemental-report-vol-23-4.pdf. Published 
2018. Accessed 3/10/2020.

30.	 Mugavero MJ, Amico KR, Horn T, et al. The state of 
engagement in HIV care in the United States: from 
cascade to continuum to control. Clin Infect Dis 
2013;57:1164-71.

31.	 Hall HI, Frazier EL, Rhodes P, et al. Differences in 

human immunodeficiency virus care and treatment among 
subpopulations in the United States. JAMA Intern Med 
2013;173:1337-44.

32.	 Wolitski RJ, Kidder DP, Pals SL, et al. Randomized trial 
of the effects of housing assistance on the health and risk 
behaviors of homeless and unstably housed people living 
with HIV. AIDS Behav 2010;14:493-503.

33.	 Aberman N-L, Rawat R, Drimie S, et al. Food security 
and nutrition interventions in response to the AIDS 
epidemic: assessing global action and evidence. AIDS 
Behav 2014;18:S554-65.

34.	 Kaaya S, Eustache E, Lapidos-Salaiz I, et al. Grand 
challenges: improving HIV treatment outcomes by 
integrating interventions for co-morbid mental illness. 
PLoS Med 2013;10:e1001447.

35.	 Sweeney S, Obure CD, Maier CB, et al. Costs and 
efficiency of integrating HIV/AIDS services with other 
health services: a systematic review of evidence and 
experience. Sex Transm Infect 2012;88:85-99.

36.	 Korhonen LC, DeGroote NP, Shouse RL, et al. Unmet 
needs for ancillary services among Hispanics/Latinos 
receiving HIV medical care—United States, 2013–2014. 
MMWR Morb Mortal Wkly Rep 2016;65:1104-7.

37.	 DeGroote NP, Korhonen LC, Shouse RL, et al. Unmet 
needs for ancillary services among men who have sex with 
men and who are receiving HIV medical care—United 
States, 2013–2014. MMWR Morb Mortal Wkly Rep 
2016;65:1004-7.

38.	 Hoang T, Goetz MB, Yano EM, Rossman B, Anaya HD, 
Knapp H, et al. The impact of integrated HIV care on 
patient health outcomes. Med Care 2009;47:560-7.

39.	 Melvin SC, Gipson J. The Open Arms Healthcare Center’s 
Integrated HIV Care Services Model. Prev Chronic Dis 
2019;16:E135.

40.	 Guaraldi G, Zona S, Brothers TD, et al. Aging with 
HIV vs. HIV seroconversion at older age: a diverse 
population with distinct comorbidity profiles. PloS One 
2015;10:e0118531.

41.	 Dombrowski JC, Kent JB, Buskin SE, et al. Population-
based metrics for the timing of HIV diagnosis, engagement 
in HIV care, and virologic suppression. AIDS 2012;26:77.

42.	 Farnham PG, Gopalappa C, Sansom SL, et al. Updates 
of lifetime costs of care and quality-of-life estimates for 
HIV-infected persons in the United States: late versus 
early diagnosis and entry into care. J Acquir Immune Defic 
Syndr 2013;64:183-9.

43.	 Tao J, Wang L, Kipp AM, et al. Relationship of stigma 
and depression among newly HIV-diagnosed Chinese men 



Journal of Public Health and Emergency, 2020Page 10 of 10

© Journal of Public Health and Emergency. All rights reserved. J Public Health Emerg 2020;4:29 | http://dx.doi.org/10.21037/jphe-20-41

who have sex with men. AIDS Behav 2017;21:292-9.
44.	 Brown LK, Whiteley L, Harper GW, et al. Psychological 

symptoms among 2032 youth living with HIV: A multisite 
study. AIDS Patient Care STDS 2015;29:212-9.

45.	 Li H, Tucker J, Holroyd E, et al. Suicidal ideation, 
resilience, and healthcare implications for newly diagnosed 
HIV-positive men who have sex with men in China: a 
qualitative study. Arch Sex Behav 2017;46:1025-34.

46.	 Evangeli M, Wroe AL. HIV disclosure anxiety: A 
systematic review and theoretical synthesis. AIDS Behav 
2017;21:1-11.

47.	 Horter S, Thabede Z, Dlamini V, et al. “Life is so easy 
on ART, once you accept it”: Acceptance, denial and 
linkage to HIV care in Shiselweni, Swaziland. Soc Sci Med 
2017;176:52-9.

doi: 10.21037/jphe-20-41
Cite this article as: Zhang X, Oman RF, Larson TA, 
Christiansen EJ, Granner ML, Lu M, Yang Y. Healthcare 
utilization, unmet service needs and linkage to care among 
people living with HIV/AIDS. J Public Health Emerg 
2020;4:29.



© Journal of Public Health and Emergency. All rights reserved. http://dx.doi.org/10.21037/jphe-20-41

Supplementary 

Appendix 1 Twenty-four services listed in the survey

Ten medical services:

1. Medical care
2. Dental care
3. Vision care
4. Mental health care
5. Specialty doctors
6. Therapy (occupational, speech, physical)
7. Nutrition help
8. Referrals to get other health care or services
9. Help getting off drugs or alcohol
10. Home healthcare

Fourteen support services:

1. Help paying for medicines
2. Help understanding medicines and how to take them
3. Help getting food
4. Help getting health insurance
5. Financial help
6. Transportation
7. Interpretation or translation into my language
8. Child care
9. Help filling out forms
10. Case management
11. HIV and health classes
12. Free condoms
13. Legal help
14. Support groups


