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Abstract

Objective: To examine the geospatial variation of retention in care (RIC) across the counties in
South Carolina (SC) from 2010 to 2016 and identify the relevant county-level predictors.

Design: Aggregated data on county-level RIC among HIV patients from 2010 to 2016 were
retrieved from an electronic HIV/AIDS reporting system in SC Department of Health and
Environmental Control. Sociological framework was used to identify county-level predictors from
multiple public datasets.

Methods: Geospatial mapping was used to display the spatial heterogeneity of county-level RIC
rate in SC. Generalized linear mixed effect regression with least absolute shrinkage and selection

operator (LASSQO) was employed to identify county-level predictors related to the change of RIC

status over time. Confusion matrix and area under the curve statistics were used to evaluate model
performance.

Results: More than half of the counties had their RIC rates lower than the national average. The
change of county-level RIC rate from 2010 to 2016 was not significant, and spatial heterogeneity
in RIC rate was identified. A total of 22 of the 31 county-level predictors were selected by LASSO
for predicting county-level RIC status. Counties with lower collective efficacy, larger proportions
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of males and/or persons with high education were more likely to have their RIC rates lower than
the national average. In contrast, numbers of accessible mental health centers were positively
related to county-level RIC status.

Conclusions: Spatial variation in RIC could be identified, and county-level factors associated

with accessible healthcare facilities and social capital significantly contributed to these variation.
Structural and individual interventions targeting these factors are needed to improve the county-

level RIC and reduce the spatial variation in HIV care.
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Introduction

Retention in care (RIC), referring to regular attendance at scheduled HIV medical
appointments, is one of the most important components in HIV care continuum (i.e.,
diagnosis of HIV infection, linkage to HIV medical care, receipt of HIV medical care,
retention in medical care, and achievement and maintenance of viral suppression).[1]
Retaining to HIV medical care can promote the achievement and maintenance of viral
suppression, control the disease progression, and improve the life expectancy of people
living with HIV (PLWH).[X] Poor retention in HIV medical care serves as a major barrier of
optimal HIV care, correlates with poor clinical outcomes, and increases onward HIV
transmission. World Health Organization (WHO) estimated that among PLWH who received
HIV medical care, nearly 35% of them were lost to follow-up within 12 months after
antiretroviral therapy (ART) initiation.[2] The US Centers for Disease Control and
Prevention (CDC) estimated that only 58.0% of the PLWH retained for HIV medical care in
2018.[3. 41 Due to the late diagnosis and poor RIC rate, South Carolina (SC) consistently
ranked among the top 10 states in the US with the highest number of AIDS cases for more
than a decade.l] According to the South Carolina’s Epidemiologic Profile in 2019, among
the 20,166 PLWH, there were only 53.0% retaining to HIV care, which was lower than the
national average retention in care rate in 2018 (58.0%).[4 6] Given the large number of HIV
population and low rate of RIC, it is imperative to investigate factors associated with
retention in HIV medical care among PLWH in SC.

Most existing research on retention in HIV care has focused on individual-level factors.
[1.7. 8] For instance, Bulsara and colleagues summarized the predictors of RIC among
PLWH in both developed and developing countries.[!] These predictors included substance
use, sociodemographic characteristics (e.g., gender, age, race/ethnicity, and literacy), HIV-
disease progression and physical comorbidities, psychiatric comorbidities, social welfare,
and health beliefs.[®-13] However, findings on individual-level factors may be limited to
reveal the barriers of RIC at macro level and could not adequately inform future community
or structural interventions which could effectively target these barriers and address the
geospatial disparities in RIC among PLWH.

The existing literature suggested a spatial variation in RIC.[8] Although geospatial mapping
and analysis have been applied into HIV research, most studies focused on spatial
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heterogeneity of HIV morbidity and mortality but few on RIC.[14-17] Among the few,
Rebeiro and colleagues described the spatial variation in RIC among PLWH in the US from
2000 to 2010 using data derived from the 12 cohorts of the North American AIDS Cohort
Collaboration on Research and Design, but they did not investigate the factors associated
with this variation.[18] Understanding county-level predictors of spatial variation in RIC is
imperative in developing targeted interventions for improving retention in HIV care,
especially in the areas with a large number of HIV population and low rate of RIC, such as
SC.[8] For example, the information on county-level predictors could help decision-makers
to identify areas that require for additional resources and inform tailored community or
structural efforts to improve retention in HIV medical care in specific geolocations.

The predictors of spatial variation in RIC could be conceptualized using established
conceptual frameworks, such as the sociological framework of health suggested by
Macintyre and colleagues.[*9] According to the sociological framework of health, factors in
compositional, contextual, and collective dimensions could predict the socio-physical
environment, social norm, and healthcare access at local areas, which in turn might be
associated with personal physical and psychological well-being.[19: 201 Macintyre and
colleagues used the sociological framework to propose the paths from geolocations to health
outcomes.[19]

The utilization of sociological framework of health could provide a comprehensive
understanding of community or structural barriers related to spatial variation in RIC.
Compositional factors represent the local population sociodemographic characteristics, such
as population density, gender, race/ethnicity, income, unemployment, and health insurance
coverage. These factors could reflect the regional economic deprivation (e.g., proportions of
persons in low working class, with less than high school education, and/or in poverty),
which had been found to be associated with the geospatial disparities in RIC.[21] Compared
with the compositional dimension, factors in contextual dimension reflect the regional
resource accessibility, such as the socioeconomic opportunities (e.g., Gini index, vacant
houses) and healthcare resources (e.g., accessible healthcare facilities, distance to healthcare
centers, and healthcare provider rate).[19: 201 particularly, the accessible healthcare facilities
at local areas and distance to these facilities are closely related to RIC.[21] Finally, collective
factors represent the social norm, social culture, and social capital at a region. The typical
factor in this dimension is religious culture and environment, which could provide people at
local areas with social support, social interaction, and social network and thus result in good
health outcomes.[22] However, to the best of our knowledge, limited research has used this
framework and select the relevant county-level predictors to help conceptualize the spatial
variation in RIC among PLWH.

To address these knowledge gaps, the current study examined the spatial variation of RIC in
SC through 1) adopting the sociological framework of health in variable selection and
hypothesizing that compositional, contextual, and collective factors might contribute to the
county-level RIC among PLWH in SC; and 2) leveraging multiple public datasets, and
applying geospatial mapping and machine learning approach to investigate county-level
factors associated with RIC in SC from 2010 to 2016. This study aimed to generate
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empirical evidence that could inform community or structural interventions to improve
county-level RIC in SC.

Materials and methods

Participants

All PLWH who received a diagnosis of HIV infection in SC between January 2010 and
December 2016 were included in this study. Their de-identified medical records including
sociodemographic characteristics and laboratory reports were extracted from the electronic
HIV/AIDS reporting system in the SC Department of Health and Environmental Control
(DHEC). The study protocol was approved by the Institutional Review Boards at both
University of South Carolina and SC DHEC.

County-level retention in care status

Based on the definition recommended by CDC [23], individual-level RIC was calculated at
each calendar year and aggregated to the county-level to define the county-level RIC status
as “above the national level (> 56.0%)” or “below the national level (< 56.0%)”. According
to CDC, the average national level from 2010 to 2016 was 56.0% ranging from 54.7% to
57.6%.[23

County-level predictors

County-level predictors associated with RIC were selected using the sociological framework
of health.[] Based on this framework, a total of 31 predictors were organized as
compositional, contextual, and collective factors.

Compositional factors

Compositional factors referred to the socio-demographic characteristics of individuals living
in a certain place. In the current study, 5-year estimated county-level factors, such as
population density, proportions of male, individuals who were older than 18 years (%),

living alone (%), Black (%), no health insurance coverage (%), and individuals who received
public assistance (%). The compositional factors were extracted from American Community
Survey (ACS) and were aggregated to counties of SC.[24 23] To assess the socioeconomic
status (SES) of individuals in these areas, 5-year estimated county-level factors including
median household annual income, poverty, wealth (proportion of owner-occupied homes
worth >= $750,000), low income (proportion of households with an income < $25,000), high
income (proportion of households with an income > $200,000), low education (proportion of
persons with less than 12t grade education), high education (proportion of persons with at
least 4 years of college), unemployment, and low working class were employed.[24: 251 For
each calendar year, the 5-year estimation referred to data collected over the last 5-year. For
example, in 2010, its 5-year estimation referred to data collected from 2006 to 2010. These
variables have shown good validity in capturing the sociodemographic characteristics of
individuals at local areas.[9: 26]

AIDS. Author manuscript; available in PMC 2022 May 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Zeng et al.

Page 5

Contextual factors

Contextual factors were defined as the broader social, economic, and physical opportunities
in a region. To assess the socioeconomic status and opportunities, 5-year estimated factors,
such as Gini index, vacant houses, transportation accessibility, crowding, and rental houses,
were also extracted from ACS.[24: 27 |n addition, geolocations of Ryan White HIV
healthcare centers and community mental health centers were extracted from US
Department of Health and Human Services (DHHS) Data Warehouse and health department
websites in SC and its neighboring states.[28-31] According to the definition of accessible
healthcare facility provided by the US DHHS[32], these data were used to develop a measure
of healthcare access opportunity in terms of the numbers of accessible HIV healthcare and
mental health centers within 25 miles radius of each county in SC.

Collective factors

According to the sociological framework of health, collective factors referred to the socio-
cultural features of a region, including safety, religion, and social capital.[19] Percentages of
violent crime (i.e., murder, rape, and assault) and non-violent crime (i.e., robbery, burglary,
theft, and motor vehicle theft) by each county between 2010 and 2014 were extracted from
the US Crime Data (UCR) of Social Explorer website.[20: 3. 34] Missing values in 2015 and
2016 were imputed using neighboring data in 2014. In terms of the religious environment,
percentage of religious adherents by county in 2010 was obtained from the US Religion
Data.[19. 20. 351 Finally, county-level social capital was assessed using the social capital index
from the 2018 US Congress Joint Economic Committee.[3¢] The social capital index
includes four dimensions, such as family unity, community health, institutional health, and
collective efficacy.[3¢] All these four dimensions of social capital index by each county were
extracted from the U.S. Congress Joint Economic Committee and used as constant values
during the analysis.[36]

Table 1 shows the detailed description and cutoff of each predictor. The cutoffs of regional
SES and economic opportunities (e.g., unemployment, working class, low income, high
income, and wealth) were determined based on the 2010 US census.[37] As US DHHS
suggested that the 25-mile was the low travel distance of geographic access to primary care,
we used it as a cutoff to define the accessible healthcare facilities at local areas.[3?]

Data linkage and management

First, county-level RIC rate was calculated in each calendar year according to the CDC’s
definition. The county-level RIC rate was categorized according to the national average level
and to create the county-level RIC status (> 56.0% or < 56.0%). Second, all proposed
county-level predictors were extracted from multiple public datasets with the Federal
Information Processing Standards (FIPS) as unique identity for each county. Predictors, such
as low income, low education, transportation accessibility, and crowding, were extracted
from the relevant public datasets based on their definitions and cutoffs recommended by
previous studies.[37] Other predictors, such as accessible healthcare facilities, were
calculated using the extracted predictors from the official webpages. Finally, all county-level
predictors were linked to the RIC rate by the FIPS code and calendar year. Missing values
were imputed using the neighboring data in previous year.
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Statistical analysis

Results

First, the geospatial distribution of RIC was examined by every other year (i.e., 2010, 2012,
2014, and 2016) through mapping the county-level RIC rate among PLWH. Maps were
created using ArcGIS version 10.2 (Environmental Systems Research Institute, CA). Heat
map was used to describe the temporal trend of RIC across the 46 counties during the study
period. Second, descriptive statistics were reported on all county-level factors using three
quantiles (i.e., 25™ percentile, 50t percentile, and 75! percentile) and interquartile range
(IQR) for relevant time frames. Changes of key variables were examined using Kruskal-
Wallis test. Third, generalized linear mixed effect regression with least absolute shrinkage
and selection operator (LASSO) was employed to examine whether these variables of
interest had significant impacts on the change of county-level RIC status from 2010 to 2016.
[38] With the longitudinal observations at 46 counties across 7 years, the Backtest approach
was employed to split the dataset into training and testing sets according to the temporal
order.[3%] Therefore, data between 2010 and 2015 were used as training set for model
preparation while that in 2016 was used as testing set for model evaluation.

In generalized linear mixed effect regression with LASSO, the random effect was used to
account for the repeated measures at the same county. As logit function could provide
prediction for binary outcome, we used this link function during the data analysis. Tuning
parameter was chosen based on the small prediction error rate using 10-fold cross-validation
(Table 1 in Appendix). Model with smaller prediction error rate and better conceptual
meaning was chosen as the final model. Confusion matrix and area under the curve (AUC)
statistics were used to evaluate the model performance using data of 2016.

All analyses were conducted using R version 3.6.3 (The R Foundation). Generalized linear
mixed effect model with LASSO was conducted using the R package “glmmLasso”.
Statistical significance was set at p < 0.05, and all tests were two tailed.

Descriptive statistics and changes of key variables

Among the 46 counties in SC, the median of RIC rate increased from 2010 (55.23%) to
2012 (57.75%) and decreased from 2012 (57.75%) to 2016 (54.40%). The change of county-
level RIC rate across the time was not significant. There were 20, 28, 22, and 18 counties
with their RIC rates higher than the national average level reported by the CDC in 2010,
2012, 2014, and 2016, respectively.

Table 2 also describes the information and changes of county-level predictors in SC. Across
the counties in SC, nearly half of the population were male, and more than 70.0% of the
population were older than 18 years. Large county variation existed in the proportion of
Black population, with the IRQs being 22.43% (25™ percentile: 24.99%; 75t percentile:
47.42%) in 2010 and 21.72% (25™ percentile: 24.76%; 75™ percentile: 46.48%) in 2014.
The variation (IRQs) of poverty, low income, low education, high education, low working
class, vacant houses, and rental houses were lower than 10.0% but higher than 5.0%.
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Spatial distribution of county-level retention in care

Figure 1 shows the spatial distribution of county-level RIC rates in SC in 2010, 2012, 2014,
and 2016, while Figure 2 illustrates the temporal change of RIC rates by county from 2010
to 2016. Spatial variation in RIC across the 46 counties were identified. Counties of the
northern (i.e., Spartanburg, Union, Chester, and Laurens), central (i.e., Calhoun), eastern
(i.e., Florence and Darlington), and western (i.e., McCormick and Barnwell) areas in SC had
consistently higher RIC rates than the national average level in 2010, 2012, 2014, and 2016,
respectively. Anderson, Cherokee, Newberry, Orangeburg, Chesterfield, Horry, Georgetown,
and Marlboro counties had consistently increased RIC rates across the time. Edge-field,
Aiken, Beaufort, and Saluda counties had consistently lower than 50.0% RIC rates in the
selected time points.

Generalized linear mixed effect model with least absolute shrinkage and selection operator

Before the multivariate analysis, time effect (i.e., linear and quadratic trends) was tested in
the crude model. Quadratic trend of county-level RIC status was significant (crude OR=0.91,
95%Cl: 0.83~0.99) although the linear trend was not significant (crude OR=1.90, 95%ClI:
0.95~3.77). In multivariate analysis, 22 county-level predictors were selected by LASSO.
Particularly, both linear and quadratic trends were not detected by the LASSO, which meant
that time effect did not explain the variation in RIC status from 2010 to 2015. Results of
confusion matrix (Table 2 in Appendix) indicated that the sensitivity, specificity, and
prediction accuracy were 0.83, 0.71 and 0.76, respectively. Testing this model with 2016
data, the AUC statistics was 0.84 (Figure 1 in Appendix).

Results of generalized linear mixed effect model with LASSO found that accessible numbers
of mental health centers (AOR=2.00, 95%CI: 1.37~2.91) was significantly and positively
associated with county-level RIC status. Proportions of male (AOR= 0.05, 95%Cl:
0.01~0.47), persons with at least four-year college (AOR=0.71, 95%CI: 0.58~0.87), and
collective efficacy (AOR=0.04, 95%CIl: 0.01~0.36) were negatively related to county-level
RIC status.

Discussion

The current study investigated the spatial variation in county-level RIC among PLWH in SC
from 2010 to 2016 and identified predictors contributing to these variation using the
integrated multiple public datasets and machine learning approach. Results from our study
revealed that the change of county-level RIC from 2010 to 2016 was not significant, but
there was clear spatial heterogeneity across the counties in SC. A total of 22 of the 31
county-level predictors were selected by the generalized linear mixed effect model with
LASSO for prediction of county-level RIC status. Predictors related to healthcare access and
social capital could explain the county-level variation in RIC status in SC. To the best of our
knowledge, this was the first study applying sociological framework of health to select
social, economic, and cultural factors associated with county-level RIC and using machine
learning technique to identify the influential predictors. Findings in the current study had
some strong implications in informing future community or structural efforts to improve
RIC among PLWH in SC.
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Clear spatial variation of RIC was identified across the 46 counties in SC. Generally,
counties located at the border of SC were inclined to report low RIC rates during the study
period. Additionally, counties located at the northern and southeastern SC reported higher
RIC than those at the western and southern parts. There were two possible explanations.
First, PLWH who lived in the counties on the border of SC could had their CD4 and viral
load tested from the HIV healthcare centers of neighboring states, and their records would
not be documented at the SC DHEC. For instance, PLWH in Edge-field and Aiken counties
frequently go to the Medical College of George (Augusta) for their clinical check-ups, and
the SC DHEC could not obtain their CD4 and viral load information from the facilities in
Georgia. Therefore, these counties would have lower RIC rates than others based on the data
from SC. Second, county-level disparities in healthcare resource and social capital could
contribute to the spatial variation of RIC in SC.

Healthcare access could significantly promote county-level RIC status in SC. We used
accessible mental health centers within 25-mile radius of each county to reflect one aspect of
local healthcare access and found that RIC status could be promoted by the county-level
accessible healthcare facilities, especially for those with accessible mental health centers.
Indeed, counties (e.g., Richland and Pickens) with more accessible mental health centers
inclined to have higher RIC rates among PLWH. In addition to the importance of healthcare
environment at local areas, this finding emphasized the importance of mental health
resources as it could provide PLWH with psychological counseling and service to intervene
mental health problems (e.g., stigma, depression, and stress) pertinent to HIV infection and
ART treatment, which could promote the county-level RIC.[12. 13,40, 41]

We also found that social capital could account for the spatial disparities in county-level RIC
status in SC. Collective efficacy, one dimension of social capital index, was measured using
the numbers of violent crimes, with lower violent crimes indicating better collective efficacy
at local areas. Counties with better collective efficacy (fewer violent crimes) reported higher
RIC than the national average level. Collective efficacy is defined as the shared belief held
by local community members that together they could work toward a common good.[42: 43]
Extant research had found that collective efficacy had positive effect on health-seeking
behavior and retention in medical appointment.[44] Additionally, collective efficacy could
reflect social capital at local areas. With better collective efficacy or social capital in general,
PLWH in these counties could have more social interaction with others, better access to
social resources, and higher retention in HIV care.[22]

Our study showed that proportion of male at local area was negatively associated with the
RIC status. This finding was consistent with that of previous studies which were conducted
at the individual level.[45: 48] These studies found that males were less likely than females to
retain in HIV care. The possible explanation could be that the masculine norms negatively
influence males’ utilization of HIV services and their RIC.[45: 461 Although some studies
identified the protective effect of masculinity on health behaviors among male PLWH, the
majority of other studies demonstrated that the norm of masculine could deter males’
engagement in and maintaining to HIV care.[46] At the county-level, masculinity could
shape the social norm at local areas and influence PLWH’s health behaviors, especially in
Deep South states.[47] Using qualitative study design, Hooker and colleagues found that

AIDS. Author manuscript; available in PMC 2022 May 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Zeng et al.

Page 9

African American males in SC mostly expressed views of masculinity, which were featured
as the leader of a family, role model, strong work ethic, and masculine.[4”] Males with these
features believed that they should make a living, be a provider, maintain order, and assure
protection for the whole family.[4”] Additionally, these features were related to other
personal attributes, such as principled, compassionated, selfless, and wise.[4”] However, the
norms of masculine would deter males’ perception of health risk, belief of internal control
over health, change of unhealthy habits, and utilization of healthcare resources.[47]
Therefore, under atmosphere of this culture, counties with large proportion of males were
more likely to have low RIC rates.

Unexpectedly, we found that counties with lower proportion of persons with at least four-
year college were more likely to have higher RIC rates than the national average. The
possible explanation for this unexpected finding might be that some high RIC counties (e.g.,
Barnwell and Cherokee) had a small number of PLWH and low proportion of persons with a
bachelor degree. For instance, Barnwell was one of the counties with the lowest proportion
of persons with a bachelor degree, but the RIC rates in this county were 65.1% (71/109),
68.2% (73/107), 66.4% (75/113), and 69.8% (81/116) in 2010, 2012, 2014, and 20186,
respectively. These rates were higher than the third quantile (75" percentile) of RIC rates
and closed to the maximum rates across the 46 counties in the selected time points. Future
studies investigating this relationship in counties with a larger population of PLWH are
needed.

The findings in this study had some strong implications in developing structural and
individual interventions to improve county-level RIC among PLWH. At the structural level,
policy efforts and extra funding are needed to build up healthcare facilities, especially for the
mental health centers. Accessible healthcare facilities could ensure PLWH to engage in and
retain to HIV healthcare, and they could also provide PLWH with mental health services and
intervene their psychological distress related to HIV infection and ART treatment.
Additionally, structural efforts are needed to build up regional social capital, which could
increase social cohesion.[43] Social cohesion is a key component of collective efficacy and
could promote health behaviors as well as RIC among PLWH.[42. 431 As suggested by Butel
and Braunl42l, community activities, such as volunteering and community projects, could
increase collective efficacy and social capital, which could lead to improved health
outcomes. At the individual level, the positive relationship between accessible mental health
centers and county-level RIC status also indicated the importance of mental health services,
psychological counseling, and psychiatric treatment for PLWH who were in needs of help.
These services should be ensured at local healthcare facilities. Additionally, due to the
masculine norms in SC, mental health services and behavioral interventions should be
tailored by gender and incorporate the social culture into their design as well as
implementation.

Although the current study was innovative in aggregating multiple public datasets and using
machine learning approach to explore county-level factors associated with county-level RIC
status, there were some limitations that need to be noted. First, there might be small sample
size of HIV cases in some counties which might limit the statistical power to appropriately
identify factors significantly associated with county-level RIC status. Second, although we
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used sociological framework of health to select the county-level factors in this study, there
are still other factors which were not considered in this study. For instance, as alcohol use
are closely related to mental health problems and missed medical appointments, distribution
of alcohol outlet by county may be associated with RIC and should be explored in the future
research.[48] Third, we defined county-level social, economic, and cultural predictors based
on the sociological framework. However, population subtype factors pertinent to HIV
epidemic (e.g., routes of HIV infection, proportions of survival or death) could also predict
county-level RIC status and provide further implications on HIV prevention specificity at the
structural and geographic levels across SC. Future studies investigating the prediction
efficacy of these factors are needed. Fourth, the PLWH who lived in the counties on the
border of SC might seek healthcare from Georgia and North Carolina and SC DHEC does
not have access to their medical records in other states, which could lead to low county-level
RIC rates in those counties. Fifth, some of the county-level predictors were only available at
specific time points, which would bias the parameter estimations of final model. For
example, proportions of adherents at local areas were assessed every 10-year, and we used
data from 2010 and designed it as a constant value during the analysis. Finally, the current
study only explored county-level factors associated with RIC. In the future, studies
incorporating both individual-level and county-level factors are needed, which could explore
how county-level factors interact with individual-level factors to influence RIC among
PLWH.

Conclusion

Although much efforts had been made on curtailing HIV epidemic in the past decades, there
were still more than half of the counties in SC where RIC rates were lower than the national
average level. Spatial variation in RIC could be identified using geospatial mapping, and
county-level factors associated with accessible healthcare facilities and social capital made
significant contribution to these variation. To improve county-level RIC in SC and other
Southern US states, structural and individual interventions targeting these influential factors
are needed.
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Figure 1.
Spatial distribution and temporal trend of county-level retention in care among PLWH in SC

in 2010, 2012, 2014, and 2016
Note: PLWH: People living with HIV; RIC: Retention in care

AIDS. Author manuscript; available in PMC 2022 May 01.



Page 15

Zeng et al.

RIC

SIOA
Bangswejipm
uoiun
ieung
Binquepeds
epnjes
puByoH
suaydld
Bungebuesn
aaQ

Ausgman
HOILDP
cloque
uoLep
uojBuixay
uoje

coEEmI n
poomuessy =
ajausasy O
umaiebioen
80uaI0|4
platpey
prayebp3
Je|sayaion
uojig
uojBuyseq
uopuese|n
plaipaisayp
e)s8Yn
aajoIayD
uoisapeyd
unoyed
Aajepeg
uojneag
l|emureg
biaqueg
uosiapuy
ajepus|iy
uayy
ajneaqy

Figure 2.

Heatmap of county-level retention in care among PLWH in SC from 2010 to 2016

Note: PLWH: People living with HIV; RIC: Retention in care
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Factors associated with retention in care status across the counties in South Carolina: LASSO-based predictor

selection from multiple datasets

Predictors Crude OR Adjusted OR

Compositional factors

Year (linear trend) 1.90 (0.95~3.77) N/A
N/A

Year “Year (quadratic trend)

Population density

Male

Age

Living alone
Black

Public assistance
Poverty

Wealth

Median income

Low income

High income
Low education
High education

Unemployment

Low working class

No health insurance coverage
Contextual factors

Vacant house

Transportation

Crowding

Rental house

Gini index

Primary care provider rate
Accessible Ryan White HIV care centers

Accessible mental health centers

Collective factors
Violent crime
Non-violent crime
Adherents

Family unity

Community health

Institution health

AIDS. Author manuscript; available in PMC 2022 May 01.

*

0.91 (0.83-0.99)
0.06 (0.00~2.09)
0.50 (0.01~20.14)

0.10 (0.00~6.71)
0.78 (0.07~8.70)
1.03 (0.99~1.08)
1.28 (0.12~13.46)
0.81 (0.02~38.34)
0.02 (0.00~3.14)

*
0.02 (0.01~0.69)
1.09 (0.99-1.19)

0.01 (0.00~0.39)
Ak
1.13 (1.00~1.28)

0.85(0.76~0.96)
1.15 (0.98~1.34)
1.12 (0.98~1.28)
2.76 (0.21~36.26)

1.31 (0.04~42.98)
1.21 (0.98~1.49)
0.30 (0.03-3.68)
0.30 (0.01~6.55)

0.46 (0.01~16.60)

0.25 (0.01~11.43)
0.20 (0.02~2.62)
1.69 (0.95~3.02)

1.61 (0.93~2.79)
3.59 (0.35~37.31)
1.04 (0.97~1.12)

*
0.04 (0.00~0.68)

0.56 (0.15~2.04)
2.36 (0.154~36.18)

1.01 (1.00~1.01)

ok

0.05 (0.01~0.47)

N/A

0.20 (0.01~3.20)
0.56 (0.02~14.85)
0.19 (0.02~1.49)
N/A

1.19 (0.95~1.50)
1.00 (0.99~1.00)

0.88 (0.70~1.10)
1.06 (0.47~2.35)

0.38 (0.01~26.82)

ok

0.71 (0.58~0.87)
1.12 (0.94~1.32)
0.05 (0.00~3.27)
0.10 (0.01~1.40)

N/A
1.14 (0.84~1.55)
0.89 (0.09~9.25)
N/A
N/A
N/A
0.28 (0.06~1.42)

Ak
2.00 (1.37~2.91)

N/A
N/A
N/A
0.06 (0.00~1.23)

0.33 (0.00~25.94)
2.10 (0.31~14.29)
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Crude OR Adjusted OR

Collective efficacy

119.(003-4610) 04 001-036) "

Notes:

OR: Odds ratio. N/A: Variables were not selected by the LASSO penalty in multivariate analysis.

*
- p<0.05

Hok

- p<0.01

Hok:

*
- p<0.001.
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