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ABSTRACT OF THE DISSERTATION

Antiretroviral Therapy Experience
among Domestic Migrants Living with HIV

in Guangdong, China

by

Jun Chen
Doctor of Philosophy in Epidemiology
University of California, Los Angeles, 2020

Professor Roger Detels, Chair

Background

This study is to comprehensively investigate antiretroviral therapy (ART) initiation and

retention among domestic migrants living with HIV (DMLH) in Guangdong, China.
Methods

Mixed methods were applied in this dissertation. In-depth interviews were conducted
among service providers and DMLH. Two retrospective cohort studies based on secondary data
were to investigate ART initiation and retention among DMLH from July 1, 2016, to December

31, 2019.



Results

In the first study, there were four levels of barriers to ART initiation and retention. The
policy-level challenges were lack of appropriate medical insurance policy for DMLH and lack of
effective reward and punishment mechanism for institutions. Barriers from institutions included
a lack of cooperation across different institutions and a lack of flexibility in spending
government funds. At the service provider level, shortage of experienced service providers and
limited career prospects and low salaries were added to the barriers. Challenges identified at the
individual level comprised of lack of HIV related knowledge, side effect, inconvenience to take a

leave, lack of family support, and fear of stigma.

In the second study, over half of 22,773 participants were DMLH. Inter-provincial
migrants were less likely to initiate ART than that among residents (HR=0.90, 95%Cl:
0.86~0.94) and intra-provincial migrants (HR=0.90, 95%CI: 0.86~0.94). Compared to those
without migration during the follow-up, those moving to their hometown (HR=0.06, 95%CI:
0.05~0.07) and other cities (HR=0.22, 95%CI: 0.17~0.27) were less likely to take ART. The
probability of ART initiation among those returning to their hometown was lower than that

among those moving to other cities (HR=0.30, 95%CI: 0.22~0.40).

In the third study, the probability of attrition among inter-provincial migrants (HR=1.15,
95%Cl: 1.00~1.33) and intra-provincial migrants (HR=1.20,95%CI: 1.00~1.43) tended to be
higher than that among residents in Region A. In Region B, the probability of ART attrition
among inter-provincial migrants (HR=0.88, 95%CI: 0.74~1.05) and intra-provincial migrants

(HR=0.79, 95%CI: 0.57~1.09) tended to be lower than that among residents.



Conclusion

There were multifaceted barriers for ART initiation and retention among DMLH. Future
policies and interventions should properly take domestic migrants’ vulnerability and regional

disparity into consideration to improve ART initiation and retention.
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Chapter |

Introduction

Migration and HIV epidemics around the world

There were approximately 272 million international migrants in 2019, accounting for
about 3.5% of the whole population (International Organization for Migration [IOM], 2020).
Nearly two-thirds of these migrants were labor migrants (United Nations, 2019). Most of these
individuals were living in the Middle East, sub-Saharan Africa, and North America (I0M, 2020).
Migrants contributed a lot to the HIV epidemics around the world due to their disruption of
social networks, unprotected sex, migration patterns, and lack of access to health care (Bowsher
et al., 2015; Rechel et al., 2013). They even accounted for over half of new HIV cases in some
European countries (Hernando et al., 2015). Extensive research found that majority of migrants
were infected with HIV after the migration (Ross et al., 2018). A study in Uganda showed that
the risk of HIV acquisition increased in the first two years and then decreased afterward
(Olawore et al., 2018). Migrants living with HIV were more likely associated with poor
outcomes in HIV treatment compared to residents living with HIV (Ross et al., 2018). A large
cohort study from Europe indicated that CD4 cell count at presentation to care was much lower
than that among residents (De Coul et al., 2016). Migrants were nearly three times than residents
to be lost-to-follow-up in ART care. They were also at higher risk of experiencing viral failure

(Reyesuruena et al., 2017; Sheehan et al., 2017).
Over the past four decades, a wide variety of efforts had been mounted on to address the

increasing epidemics, and significant achievements have been made (Piot & Quinn, 2013).

Intervention strategies evolved from behavioral change programs (e.g., condom use, syringe



exchange) to biomedical preventions (e.g., male circumcision, preexposure prophylaxis). In
2014, the Joint United Nations Programme on HIV/AIDS (UNAIDS) set the targets of “90-90-
90” for 2020, which was to end the HIV epidemic by 2030 (UNAIDS, 2015). The targets were to
achieve “90% of people living with HIV (PLH) knowing their HIV status; 90% of people who
know their HIV-positive status on treatment; and 90% of people on treatment with suppressed
viral loads”. However, challenges continued to complicate the efforts on HIV prevention and
control. By 2020, 19% of PLH did not know their status of HIV infection; 33% of people who
knew their status did not access ART; 41% who accessed ART were not virally suppressed
(UNAIDS, 2020). Few studies reported effective interventions towards improving HIV care
among migrants. Identifying the barriers and making effective interventions among this
marginalized and growing population was very urgent (Ross et al., 2018). The current pace of

progress was not enough to achieve the goals by 2030 (Kaiser Family Foundation, 2019).

HIV epidemic in China

China, as the most populated country with over 1.4 billion population, has always been
facing a threat from HIV transmission. There were over 750,000 PLH by the end of 2017,
including nearly 430,000 HIV infectors and 320,000 AIDS patients (National Center for
AIDS/STD Control and Prevention [NCAIDS], 2018). HIV epidemics were generally divided
into four phases in China: the introduction phase (1985-1988), the spreading phase (1989-1994),
the expansion phase (1995-2002), and the stable phase (2003-present) (Sun et al., 2010; Wu et
al., 2004). In the introduction phase, there were very few reported cases. The first HIV case was
reported in 1985, and a total of 22 HIV cases were identified by 1988. Most patients were
foreigners or Chinese residents returning from overseas. During the spreading phase, HIV spread

among the high-risk populations, especially injecting drug users. The first outbreak of HIV cases
2



was among injecting drug users in the bordering areas between China and Myanmar in 1989.
About 22 provinces, autonomous regions, and municipalities had reported HIV cases by 1994. In
the third phase, HIV spread throughout the whole country. In the mid-1990s, an outbreak of the
HIV epidemic was reported among paid plasma donors in several central provinces. During the
stable phase, the epidemic remained stable and concentrated among high-risk populations.
Sexual transmission including homosexual and heterosexual transmission had accounted for over

90% of newly reported cases since 2013 (NCAIDS, 2013).

To monitor the dynamic epidemic of HIV, China initiated sentinel surveillance since
1995 and developed a comprehensive, national, web-based HIV/AIDS information system since
2008 (Mao et al., 2010; Wu, 2015). China initiated 42 sites for sentinel surveillance in 1995 and
expanded to 1888 sites across the whole country by 2010(Wu, 2015). Except for sentinel
surveillance, there were other data collection venues to monitor the effectiveness of HIV
prevention and treatment. Data were collected by questionnaires and submitted by e-mail
separately before the integration. After the integration in 2008, the unified system had improved
the efficiency of data collection and analysis, as well as data security and quality (Mao et al.,
2010). There were a total of eight web-based data collection subsystems including i) HIV/AIDS
Case Reporting; ii) HIV Testing and Counseling; iii) ART for Adults; iv) ART for Children; v)
Behavioral Interventions for High-risk Groups; vi) Methadone Maintenance Treatment; vii)

Sentinel and Behavioral Surveillance, and viii) Local County Background Information.

Progress of antiretroviral therapy in China

To respond to the HIV epidemic, China launched “Four Frees and One Care” in 2003,

which provided all PLH access to free HIV testing, free ART, free prevention of HIV mother-to-



child transmission, and free education for HIV-infected children (Zhang et al., 2007). A
multilevel management system was constructed to promote free ART program across the
country. National Health Commission supervised the management of ART programs, including
the development of guidelines, training, and technical guidance. The Division of Treatment and
Care in NCAIDS was constructed in 2001 to provide technical guidance for ART care.
Provincial Health Commissions were responsible for ART programs within the provinces,
including the supervision of the Center for Disease Prevention and Control (CDC), and ART
clinics that were affiliated to the prefecture-level or county-level hospitals. Workers from
county-level or prefecture-level CDC provided health consultation and transferred PLH to enter
the ART program. Clinicians from ART clinics addressed ART initiation, serious opportunistic
infections, adverse reactions, and other complications. Doctors from hospitals at the village or

township level provided routine follow-up, monitoring, and care (Zhang et al., 2007).

With growing evidence to support the benefits of earlier treatment, China adjusted the
treatment criteria for four times to recruit more patients to enter the ART program. The initial
implementation of the ART program focused on blood or plasma donors who were infected in
the 1990s from the central parts of China, with treatment criteria of CD4 cell count <200
cells/pL. The treatment criteria were gradually turned to CD4 cell count < 350 cells/uL in 2008,
CD#4 cell count < 500 cells/uL in 2014, and universal treatment regardless of CD4 cell count in
2016 (Wu, 2015). The ART coverage increased from 10% in 2005 to 68% in 2015 with these
adjustments (Zhang & Ma, 2019). The national ART coverage increased to 83.4% by 2018, and
the rate of viral failure among PLH receiving ART decreased from 17.6% in 2010 to 11.8% in

2014 (Dou et al., 2015).



Despite the great achievements of the ART program, China was still facing several
challenges in the implementation of the strategy “treatment as prevention”. First, an estimated
30% of PLH who were not diagnosed in 2015 would restrict the effectiveness of the “90-90-90”
strategy (Ma et al., 2018). Second, there were only eight ART drugs available for adults and
adolescents by 2016 (Zhang & Ma, 2019). The first-line regimen included only
tenofovir/zidovudine, efavirenz/nevirapine, and lamivudine, but no emtricitabine and
dolutegravir. The second-line regimen available contained only protease inhibitor but lacked
atazanavir and darunavir. There were no third-line regimens for the ART program. PLH would
have no free drugs when they encountered drug resistance to these eight drugs. The estimated
incidence of drug resistance in China was 3.4-4.6 per 100 person-years (Zhao et al., 2013). Drug
resistance will be a huge challenge because of the expansion of the ART program. Third, there
were limited experienced doctors in ART clinics (Zhang & Ma, 2019). With the rapid increase of
patients after the universal treatment, a lack of experienced doctors would affect the quality of
service provision and thus influence ART retention. All these challenges can interplay against

the goal of ending the HIV epidemic by 2030 in China.

Process of management from HIV diagnosis to antiretroviral therapy

To ensure the efficiency of the HIV care continuum, a complete management system had
been constructed. The management system was adjusted according to local conditions in each
city, but the basic structure for the system was similar (NCAIDS, 2016). Figure 1.1 presented

that adult patients would experience three phases, from HIV diagnosis to ART program.

In the first phase, when patients were diagnosed with HIV in an institution, usually a

healthcare institution, this institution was the reporting institution where service providers would
5



be responsible to collect basic information by paper questionnaires and provide the first
consultation to inform the verified results to patients. At the same time, the reporting institution
submitted paper questionnaires to local county-level CDC which was in the same county or
district with the reporting institution. Staff in local county-level CDC inputted patients’

questionnaires into the HIV/AIDS case reporting system as the baseline information.

In the second phase, service providers from county-level CDC whose address was the
same with patients’ current residence contacted patients and provided follow-up service for them
when service providers found that there were new patients diagnosed with HIV in the region
under their jurisdiction from the HIV/AIDS case reporting system. In some cities, instead of
CDC, service providers from the community health center (CHC) or township hospitals in the
same address were responsible for the follow-up. In the second phase, service providers were
responsible for providing CD4 testing once a year, encouraging patients to take ART, and
providing face-to-face consultations at least once a year. The potential outcomes for patients in
this phase included death, loss-to-follow-up, refusing to take ART, and initiating ART. Once
patients were transferred from the CDC to ART clinics to initiate ART, they had entered the

third phase.

In the third phase, service providers in ART clinics were responsible for providing ART
care to patients. All the treatment information should be documented and inputted into the ART
for adults system. The potential outcomes may include death, transferring to other ART clinics,
and attrition. Once patients dropped out of ART care, their information of attrition appeared in
the HIV/AIDS case reporting system, and then service providers from CDC were responsible to
recontact these patients and encourage them to re-initiate ART. In general, the process from HIV

6



diagnosis to ART program involved several phases and institutions and each link could affect the
efficiency of service provision. The electronic system was the platform for service providers to
receive information from other institutions. Given the complexity and importance of the HIV
care continuum, a more interactive and unified platform was necessary for the current

management system.

Domestic migrants and health care in China

With rapid development in the economy, the size of Chinese domestic migrants increased
at the same pace. In China, domestic migrants were individuals moving within the country (King
& Skeldon, 2010), defined as people who lived in the current residence for more than six months
without a local permanent registered residence (also called “hukou”). China initiated a new
policy called “Reform and Opening-up” in 1978. The urban areas provided a great number of job
opportunities through many private companies (L. Zhao et al., 2018). Meanwhile, productivity
increased essentially in rural areas with the new policy of the household responsibility system
(Lin, 1992). To develop the national economy, the government encouraged rural workers to find
jobs in urban areas. The size of domestic migrants increased from 30 million in the late 1980s to

almost 250 million in 2017 (Migrant Population Service Center [MPSC], 2019).

Domestic migration is generally divided into two categories, intra-provincial, and inter-
provincial migration, according to the spatial boundaries (Su et al., 2018). Intra-provincial
migrants refer to people migrating across cities within the same province, and the inter-
provincial migrants are individuals migrating across provinces. According to the sixth national
census in 2010 (Ma & Chen, 2012), intra-provincial migrants were the majority, accounting for

nearly 70% of domestic migrants. Most inter-provincial migrants moved from western and



central provinces to the eastern ones. Nearly 77% of inter-provincial migrants clustered in eight
provinces and metropolises, including Guangdong, Zhejiang, Shanghai, Jiangsu, Beijing, Fujian,
Tianjin and Shandong. Compared to the intra-provincial migrants, inter-provincial migrants were

much younger, more likely to be male, and shorter in the migration period (Su et al., 2018).

Compared to residents, domestic migrants had to face barriers to accessing local social
welfare benefits, especially medical services. The system of permanent registered residence
which was related to social medical insurance prevented domestic migrants from accessing the
same health care as the permanent residents. The social medical insurances in China included the
new rural cooperative medical system, urban resident-based basic medical insurance, and urban
employee-based basic medical insurance. The social medical insurances were administrated by
the local city-level governments so that it was difficult for domestic migrants to transfer their
insurance directly across provinces or cities and the reimbursement rate was also very low (Qiu
etal., 2011). A study in 2014 reported that most domestic migrants joined the new rural
cooperative medical system in their hometowns.15% of domestic migrants were insured by the
urban employee-based basic medical insurance in host cities. Only 5.5% were enrolled in urban
resident-based basic medical insurance in the host cities (Yang, 2018). The policy of off-site
medical insurance was available for domestic migrants with social medical insurance to receive
medical treatment across cities and provinces. However, the reimbursement rate for domestic
migrants was lower than that for residents. Many domestic migrants often returned to their
hometown for medical care due to low reimbursement in the host city and lack of family care

(Qiuetal., 2011; Song et al., 2017).

Domestic migrants and HIV epidemic in China

8



Domestic migrants, especially rural-to-urban migrants, were considered as ‘bridging
population’ of HIV transmission in terms of their high rates of unprotected sexual behaviors and
high mobility (Zhang et al., 2013). Due to the high living expense, most male domestic migrants
lived alone and left wives and children in their hometowns. Nearly 70% of them aged 20 to 50
within the sexually active age range (MPSC, 2019). Previous studies showed that domestic
migrants had more sexual partners and engaged in more commercial sex compared to residents
(Hu et al., 2006; Wang et al., 2007). The HIV prevalence among domestic migrants (0.15%), was
higher than the overall prevalence (0.057%). Most domestic migrants traveled between their
homes and working places, especially during the spring festival (Y. Zhao et al., 2018). The wives

of HIV positive domestic migrants were at high risk of HIV infection.

The Chinese government had established several HIV care programs towards domestic
migrants to prevent HIV transmission. Male domestic migrants were included as one of the eight
key populations to receive national sentinel surveillance to monitor the dynamic HIV epidemic
(Ge et al., 2017). CDC workers and doctors of ART clinics in the permanent registered
residences can provide transferring service for domestic migrants to the CDC and ART clinics in
host cities. Despite the convenient HIV services, the HIV testing rate was only 6% among this
population, much lower than 20% in the general population (Wang et al., 2010). It was still far
from the target of 90% testing rate. Among DMLH, nearly 70% received ART, which was also
lower than the rate of 90% (Gan et al., 2018). To our best knowledge, there were few studies
about the rates of ART retention and viral suppression among DMLH. It seemed that ART
service was being neglected among DMLH. There was an urgent need to evaluate the

effectiveness of the ART program and identify barriers to ART service among DMLH.



Study aims

This study applied a socio-ecological model (Babalola et al., 2017), to describe the
multilevel determinants of ART initiation and retention. The influencing factors of ART
initiation and retention operated at multiple levels, including policy, institution, service provider,

and individual levels. The framework was presented in Figure 1.2.
Based on the conceptual framework, the specific aims in this study were:

1) To identify multilevel barriers to initiate and retain in ART programs among DMLH in the

setting of universal treatment.

2) To describe ART initiation and attrition among domestic migrants in the setting of universal

treatment.

3) To compare ART initiation and attrition between inter-provincial migrants, intra-provincial

migrants, and residents in the setting of universal treatment.
Study site

Guangdong province was chosen as the study site. Figure 1.3 showed that it was in the
southeast of China, with a population of nearly 110 million (China, 2018). It was the first
province to initiate the policy of “Reform and Opening-up” in China in 1978. The economy has
ranked the first of China since 1989. With the rapid economic development in Guangdong
province, a great number of people migrated into Guangdong province. In the sixth national
census of 2010, one-third of inter-provincial migrants moved into Guangdong province, which
ranked top in China (Census Office of the State Council [COSC], 2010). In Guangdong

province, there were approximately 30 million domestic migrants, accounting for 30% of its total
10



population. The ratio of inter-provincial migrants to intra-provincial ones was 2 to 1. Most
domestic migrants (83%) were rural workers and nearly 80% of domestic migrants were aged
younger than 45 years old. Almost one-third received education for more than nine years. 60% of
domestic migrants lived together with their families in Guangdong province, and 80% came to
Guangdong province for job opportunities, and over 80% worked in factories or engaged in
commercial service. Almost half of the inter-provincial migrants lived in current cities less than
two years, on the contrary, nearly one-third of intra-provincial migrants lived in the current cities
for more than five years (COSC, 2010). However, economic development was not balanced in
Guangdong province. The economy in Guangdong developed much faster in cities around the
Pearl River Delta (including nine cities: Guangzhou, Dongguan, Foshan, Shenzhen, Zhuhali,
Zhongshan, Huizhou, Jiangmen, and Zhaoging) than that in other cities. Highly developed
economy in cities around the Pearl River Delta lead to more sufficient healthcare resources and
higher salaries and attracted nearly 90% of domestic migrants in Guangdong to cluster in this

region (Liang, 2013).

There were approximately 60,000 PLH and 75 ART clinics in Guangdong province in 2018,
which ranked fourth in China (Feng & Yue, 2018). Besides, cities around the Pearl River Delta
contributed more than 60% to HIV epidemics in Guangdong province(Li et al., 2015; Zhang et
al., 2018). Out of the current PLH, nearly 40% were domestic migrants (Li et al., 2015). Among
domestic migrants, nearly 60% were intra-provincial migrants (Peilong Li et al., 2014). Among
inter-provincial migrants living with HIV across the country in 2013, Guangdong province
accounted for 20% in China. ART coverage among DMLH was nearly 70% in Guangdong

province, which was lower than the national average rate (72%). Both ART coverage among

11



PLH (76%) and the rate of virologic testing (80%) in Guangdong province in 2018 were lower

than the target rates (at least 90% for ART coverage, 95% for virologic testing).

Given the heavier HIV epidemic and poorer ART performance among domestic migrants,
Guangdong can be an ideal study site for identifying barriers to ART initiation and retention
among domestic migrants in China. Guangdong can also be an ideal site for pilot implementation

of interventions and the results can be generalized to other sites with similar situations.
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Chapter 11

Barriers to ART Initiation and Retention among Domestic Migrants Living with HIV in

Guangdong, China: A Qualitative Study

Abstract

Background Early ART initiation and long-term ART retention have been proven to be
beneficial to both treatment outcomes and HIV prevention. DMLH was facing tremendous
barriers to ART service. This study was to identify multilevel barriers towards ART initiation

and retention among DMLH.

Methods In-depth interviews were conducted in Guangdong province from two perspectives,
one from 25 service providers and the other from 27 DMLH. The interview was based on a semi-
structured guide with open-ended probes. The in-depth interview lasted for about 60 minutes and

was audio-recorded.

Results Barriers to ART initiation and retention among DMLH included four levels. The policy-
level challenges were lack of appropriate medical insurance policy for DMLH and lack of
effective reward and punishment mechanism for institutions. Barriers from institutions included
lack of cooperation across different institutions and lack of flexibility in spending government
funds. In the service provider level, shortage of experienced service providers and limited career
prospects and low salaries were added to the barriers. Challenges identified at the individual
level comprised of lack of HIV related knowledge, side effect, inconvenience to take a leave,

lack of family support, and fear of stigma.

23



Conclusion This study comprehensively identified the multifaceted barriers towards ART
initiation and retention among DMLH. The findings suggested that structural adjustments should
take domestic migrants’ specificity and vulnerability into consideration for improving ART

initiation and retention among DMLH.

Key words: Antiretroviral therapy, initiation, retention, domestic migrants, China
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Introduction

Early ART initiation and long-term ART retention have been proven to be beneficial to
both treatment outcome and HIV prevention, including lower viral load, less AIDS-related
symptoms, prolonged survival, and reduced transmission risk to other individuals (Joint United
Nations Programme on HIV/AIDS [UNAIDS], 2014). UNAIDS set a goal of ending the AIDS
epidemic by 2030 through achieving the strategy of 90-90-90 which meant that 90% of people
living with HIV (PLH) would be diagnosed, 90% of those diagnosed would initiate ART, and
90% of those on ART would achieve viral suppression by 2020 (UNAIDS, 2014). Although
great progress was being made around the world, huge gaps were still there. However, by 2020,
only 81% of PLH globally were diagnosed, 67% of those diagnosed were on ART, and 59% of
those were on ART with viral suppression. There were still 1.7 million new infections, which left
the world far off the anticipated number of 0.5 million by 2020 (World Health Organization,
2019). Reaching the goal of ending the AIDS epidemic depended on the progress of closing the
gaps to care cascade among key vulnerable populations, such as ART initiation and retention

among migrants (UNAIDS, 2019).

Migrants contributed to a large proportion of PLH across the world, but the care cascade
in this population was worse than that among non-migrants (Marukutira et al., 2020).
Migrants even accounted for over half of new HIV cases in some European countries (Hernando
et al., 2015). Migrants were more likely associated with poor treatment performance compared to
residents, such as later ART initiation, and lower ART retention rate (Ross et al., 2018). In some
European countries, the average CD4 cell count at presentation to care among migrants was
much lower than that among residents (De Coul et al., 2016). The attrition rate of ART among

migrants was nearly three times higher than that among residents, and the risk of experiencing
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viral failure was worse as well (Reyesuruena et al., 2017; Sheehan et al., 2017). It was reported
that migrants were being ‘left behind’ when we were working toward the goal of ending the
AIDS epidemic (UNAIDS, 2018).

Migrants were facing tremendous barriers to ART service globally, including
sociocultural differences, inappropriate medical insurance, low socioeconomic status, disrupted
social network, stigma, migration pattern, and other individual factors (Levison et al., 2017).
Given the geographic and cultural differences, it was important to understand the variation of
subpopulations among migrants across countries and cultures. The major contribution to limited
ART service in Australia was medical insurance restrictions (Marukutira et al., 2020). In
western European countries, the main limitation of HIV service among migrants was the lack of
HIV knowledge (European CDC, 2017). In Kazakhstan, undocumented migrant workers were
not allowed to access HIV services in host sites (Davis et al., 2017). However, irrespective of the
extensive research on migrants across the world, there were limited studies to comprehensively

investigate the structural and individual barriers among migrants in China.

As the economy developed very fast with the implementation of “Reform and Opening-
up” in China, the size of domestic migrants increased from 30 million in the late 1980s to almost
250 million in 2017 (L. Zhao et al., 2018). Guangdong province was the first site to initiate the
policy of “Reform and Opening-up” in China. In the sixth national census of 2010, one-third of
inter-provincial migrants moved into Guangdong province, which ranked top in China (Census
Office of the State Council [COSC], 2010). In Guangdong province, there were approximately
30 million domestic migrants, accounting for 30% of its total population. There were

approximately 60,000 PLH in Guangdong province in 2018, which ranked fourth in China (Feng
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& Yue, 2018). Out of these PLH, nearly 40% were domestic migrants (Li et al., 2015). Among
domestic migrants, nearly 60% were intra-provincial migrants (P Li et al., 2014). Guangdong
province accounted for 20% of inter-provincial migrants living with HIV across China. ART
coverage among DMLH was nearly 70% in Guangdong province, which was lower than the
national average rate (72%). There were limited data on ART retention about DMLH. Given the
heavier HIV epidemic and poor ART performance among domestic migrants, Guangdong can be
an ideal fielding site for identifying barriers to ART programs among domestic migrants in the

setting of universal treatment in China.

The present study was to comprehensively identify the multilevel barriers for DMLH to
initiate and retain in ART. The data were collected from two perspectives, one from service
providers and the other from patients. In-depth interviews with service providers focused on the
structural barriers towards ART service provision and interviews with patients drew attention to

their perceived individual barriers to ART initiation and retention.

Methods

Participants and recruitment

In-depth interviews with service providers and patients were conducted in Guangdong
province from 2020. The recruitment of service providers and patients were independent. Service
providers were recruited from three cities including Guangzhou, Dongguan, and Qingyuan, and

patients were recruited in Guangzhou and Dongguan.

Service providers were mainly from three institutions, including the Center for Disease

Prevention and Control (CDC), Community Health Centers (CHC), and ART clinics. The
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inclusion criteria were: i) aged 18 years or above; ii) being a service provider familiar with the
medical service in HIV/AIDS prevention and treatment; iii) providing oral informed consent.
Gatekeepers from these institutions were given a recruitment flyer with contact information of
principal investigators and invited to recommend appropriate potential service providers to

participate in this study.

Patients were all DMLH and were recruited from ART clinics and CDC. We intentionally
recruit individuals with different ART status: not receiving ART, dropping out of ART, and
retaining in ART. The inclusion criteria were: i) aged 18 years or above; ii) for inter-provincial
domestic migrants, the current residence was in Guangdong province, and the registered
residence was in the other province; iii) for intra-provincial domestic migrants, the current and
registered residences were both in Guangdong province, but in different cities; iv) providing oral
informed consent. Printed recruitment flyers with inclusion criteria were posted at the entrance of
ART clinics and CDCs. Potential participants were able to contact research team members if
they were interested in this study. Potential participants who were referred by the other patients

were also allowed to participate in this study.

Data collection

All interviews were conducted by the principal investigator in a private room. Before the
interview, the principal investigator briefly introduced the study and obtained permission to do
the interview. The interview was based on a semi-structured guide with open-ended probes. The
in-depth interview lasted for about 60 minutes and was audio-recorded. Notes were also taken by
the interviewer to record the interviewees’ body language and mood during the interview. Each

participant will receive 200RMB (approximately 30 USD) for their time and effort.
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The in-depth interview with service providers focused on i) social demographics and
professional background; ii) ART initiation service including HIV diagnosis, local specific
policy to ART initiation among domestic migrants, cooperation across different institutions and
barriers of improving ART initiation; iii) ART retention service including policy to improve
ART retention, the number of local ART clinics, interaction with patients and structural barriers

to ART retention; iv) suggestions to improve ART initiation and retention service.

The in-depth interview with patients focused on i) demographic information and
migration experience; ii) perceptions to ART care; iii) experience of ART initiation; iv)
experience of ART dropout; v) barriers to initiate and retain ART; vi) health care needs related

with ART initiation and retention.

Data analyses

The audiotaped in-depth interviews were transcribed verbatim by four trained local staff.
Each transcript was double-checked to ensure no misunderstandings. The transcripts were
imported into the software of ATLAS.ti (Version 5.0). A set of prior codes were created based
on the interview guides and used to label the words in the transcripts. The preliminary codes
were modified, and some new codes were added as analysis continued. Themes were identified
in the content of transcripts provided by participants. After several rounds of revision, the codes
were organized and summed up to each theme. All transcripts and codes were in Chinese first,

and the key findings were translated into English.

Ethics
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The study protocol was reviewed and approved by the Institutional Review Boards (IRB)
of the University of California, Los Angeles (UCLA), and the National Center for AIDS/STD
Control and Prevention (NCAIDS), China Center for Disease Control and Prevention. All

participants provided oral informed consent for all interviews.

Results

A total of 25 service providers and 27 patients were recruited and interviewed in this
study. As Table 2.1 showed, these service providers were from CDC, CHC, and ART clinics.
Most service providers had a degree of college or above. Table 2.2 showed the characteristics of
patients. Nearly half currently were married and over two-thirds received education less than
nine years. The barriers to ART initiation and retention among DMLH were summarized into
four levels: policy-level, institution-level, provider-level, and individual-level. Table 2.3

presented barriers to ART initiation and retention at each level.

Policy-level Barriers

1) Lack of appropriate medical insurance policy for DMLH

DMLH without stable jobs did not buy any medical insurances in Guangdong province
for themselves, and they were unable to buy any commercial insurances due to HIV infection.
What they had was the medical insurance bought in their hometown. The policy of off-site
medical insurance was available for domestic migrants to receive medical treatment across cities
and provinces. But the reimbursement rate of medical insurance for domestic migrants was lower
than that for residents. When they got sick and needed to be hospitalized in Guangdong such as

surgery, the out-of-pocket fees were too high to afford. These patients would choose to go back
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to the hospitals in their hometown and then stay at home for several months to have a rest. This
process can delay the ART initiation for newly diagnosed patients and lead to the ART attrition

for patients who had been in ART care.

“I was diagnosed with HIV at Nanfang Hospital (located in Guangdong province) due to
the symptom of fever. The doctor advised me to be hospitalized and do some further testing. |
knew the fees were too high and the reimbursement of my insurance was very low in Guangdong.
| refused and went back to my hometown to do the inpatient examinations. Then | came back to
Guangdong to take ART. That was why the initiation was delayed.” (P3, female, inter-provincial

migrants, 30 years old, middle school, divorced)

“Last year I took surgery for my stomach. Regarding the rents and out-of-pocket fees, |
quit my job and returned to my hometown to do the surgery. It took about seven months for the
surgery and the recovery. During this period, | stayed at home and stopped taking drugs for
HIV. The doctor said the number of drugs was limited for each patient and refused to prescribe
drugs for half a year. | had no other choices until | came back to Guangdong to continue my

treatment.” (P14, female, inter-provincial migrants, 40 years old, middle school, married)

“Some patients told me that they wanted to go back home to take surgery for several
months and would come back later. They did not plan to transfer their treatment to local ART
clinics. However, according to our rules, | cannot prescribe too many drugs to them. Sometimes
the storage of drugs was limited, we must set restrictions for drugs to take home. We also
worried that some patients sold the drugs to make money.” (S6, female, college degree, working

in ART clinic, doctor)
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2) Lack of effective reward and punishment mechanism for institutions

Service providers pointed out that although there were some work assessment indicators
to evaluate the quality and quantity of the work, the assessment results failed to influence the
allocation of government funding to institutions. The health administrative departments always
circulated a notice of criticism according to assessment results, but lack of additional punishment
to these institutions. Therefore, service providers in CDCs, CHCs, and ART clinics did not have

pressure and incentive to improve ART initiation and retention among patients.

“This month I just heard that in our city the assessment indicators of HIV/AIDS
prevention and control were removed from the service package of public health. Several years
ago, we tried very hard to negotiate with other departments to include the assessment of
HIV/AIDS into the public health package. Although it was regarded as the additional indicator,
not the major one, it was still helpful to deliver pressure to staff in CHCs, county-level CDCs, or
ART clinics. | can predict in the next few years, the work of HIV/AIDS prevention and control,
including ART initiation and retention among domestic migrants, were not valued in CHC or

county-level CDC.” (54, 50, female, bachelor degree, working in CDC, manager)

“Every year we need to report the rate of viral load suppression among patients who had
received viral load testing during this year. This indicator showed our work efficiency. Although
the retention was important to the treatment outcome, we did not try very hard to improve the
retention rate. It was not directly related to our assessment indicator. Up to now, the adherence
was dependent on patients themselves. Our doctors and nurses did not have to follow each

patient. ” (S7, female, college degree, working in ART clinic, nurse)
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“The assessment indicators were created by leaders in the CDC. We CDC did not have
the administrative power to punish the institutions with poor efficiency. What they can do was to
write a report and provide some suggestions to the health administrative departments.
Policymakers must adjust the assessment system, or service providers would not care about the

quality of ART service. ” (S18, female, college degree, working in CDC, manager)
Institution-level Barriers
1) Lack of cooperation across different institutions

From HIV diagnosis to ART initiation, then to ART attrition, the patients’ management
involved several departments, and the lack of cooperation across these institutions destroyed the
efficiency of ART service. Once patients were diagnosed with HIV in a medical institution,
generally named case reporting institution, such as a hospital or a voluntary consultation and
testing (VCT) clinic, this institution should notify the results to patients, and provide
consultations. Once the information of patients was inputted into the electronic system, CDC, or
CHC whose addresses were the same as the patients’ current address would be responsible to
follow up patients until patients initiated ART. When patients were transferred to take ART,
ART clinics should take over the management, including regular ART care. When patients
dropped out of ART, the management was transferred back to the CDC or CHC whose addresses
were the same as the patients’ current address. The handover of patients’ management at each
link was automatically according to the electronic system without oral or written announcements.
Lack of cooperation across different institutions could delay ART initiation and destroy ART

retention.
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“I am responsible to follow up patients who were diagnosed with HIV and recommend
them to initiate ART. Every morning when I arrived at the office room, | would log in to the
system and check the list of patients to see whether there are new names. If there are some new
names, | would call these patients according to the information from the system. I always feel
embarrassed that the patients suspect my identity. | need to spend a lot of time to explain why |
know his cell phone number. If the patient trusts me, | can make an appointment for face-to-face
consultation in my office. It always takes at least a month during the process. If the staff at the
reporting institution tell the patients that | will contact them later and provide my contact
information to them, it will be easier to finish the handover of patients’ management.” (512,

male, college degree, working in CHC, follow-up specialist)

“Sometimes, the information collected from the case reporting institution was not
correct. It was very difficult for me to recontact these patients. One way was to visit their
apartments according to the recorded current address. Unlike residents, their current addresses
were not stable and accurate. If | cannot contact them for more than a year, | would change their
current address to their hometown and then staff from CDC in their hometown would try to
contact them by visiting their homes. | know it is inappropriate, but | have no other better

choices.” (S3, female, college degree, working in CDC, follow-up specialist)

“We told patients the date for next time when they came to take drugs. But we did not
remind them in advance and we even did not notice they dropped out. The system can
automatically remind us that some patients did not come to take drugs as required. We seldom

took the initiative to contact these patients who dropped out of ART. Also, we seldom contracted
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service providers in CHC or the county-level CDC to inform them of the information of

patients.” (S22, male, college degree, working in ART clinic, doctor)

“For patients’ attrition, we are very passive. Every day I needed to check the system and
documented whether some patients were dropping out of treatment. If some patients dropped out
of ART, I should contact them and encourage them to reenter ART. However, it was odd to call
patients and they often had migrated to other cities and refused to answer my call for the second
time. | think it was the responsibility of ART clinics to contact the patients. They can contact
these patients in advance to avoid attrition.” (S15, female, college degree, working in CHC,

follow-up specialist)

2) Lack of flexibility in spending government funds

Every year a certain amount of government HIVV/AIDS funding was allocated to CHCs,
county-level CDCs, and ART clinics. However, it is very difficult to spend the funding in
promoting HIV related service according to the financial audit rules. Some service providers
wanted to enhance ART initiation and retention among domestic migrants, but they worried to
get punished when spending the funding inappropriately and then gave up. The audit rules of
government funding restricted the spending of the funding and the implementation of the

intervention services.

“This is a huge disadvantage of current audit policy. The audit rules are too rigid and
detailed. Every yuan should be spent as required. But these rules are contrary to real-world
settings. If we spend the money as the requirements, the intervention activities would be difficult
to implement. If not, we would be punished. In this situation, we would rather not spend the

money. Another important point is that our staff, who are within the establishment, cannot get
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any subsidy from the intervention activities according to the audit rules. It hurts our

enthusiasm. ” (S5, male, bachelor degree, working in CDC, follow-up specialist)

“When I tried to recommend some domestic migrants to enroll ART, some of them were
facing financial difficulties. | wanted to help them and provided some financial support from the
funding of HIV/ADIS prevention and control. But the audit rules required that the money can
only be transferred by bank account and cash was not allowed. Some patients worried about the
disclosure of privacy by providing the bank account information. The result was | wanted to help
them but the audit rules restricted the support service” (S135, female, college degree, working in

CHC, follow-up specialist)

Provider-level Barriers

1) Shortage of experienced service providers

There were no enough experienced service providers in some CHCs and ART clinics.
Service providers in CHCs undertook the main work of ART initiation. Currently, only one or
two service providers were responsible to follow up patients and transfer them to initiate ART.
The work was time-consuming and required much experience and effort. However, these service
providers in CHCs undertook multiple tasks of public health at the same time, and ART initiation
was one of these tasks. They did not have enough time to provide consultation and transfer them

to initiate ART.

The size of patients increased rapidly since the implementation of universal treatment, but
the increase of experienced staff in ART clinics cannot catch the pace. There were hundreds of

patients each day coming to the clinics on average. Since some physical testing was only
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accepted in the morning and most patients came in the morning, doctors in ART clinics can only
prescribe some lab testing and medicine without further communication within the limited time.

Without enough experienced doctors and nurses, the service quality was poor.

“I am the only one staff to take charge of the work of following up patients and transferring
them to ART in my institution. Meanwhile, 1 still assist my colleagues to deal with other tasks.
Sometimes, when my work is too urgent, they would come to help me. For face-to-face
consultations, only | can do it. Since it needs a lot of knowledge and communication skills, no
colleagues can help me to do the consultation. Patients only trust me, but | cannot spend enough
time and effort to talk with each of them.” (S12, male, college degree, working in CHC, follow-

up specialist)

“I have 120 patients to follow up and 20 of them do not initiate ART. Besides, there are
about hundreds of patients coming to do HIV testing in my VCT clinic every year. | need to
provide face-to-face consultation for at least half an hour. I also need to participate in other
work. It is a huge workload for me to deal with this work. The consultation requires a lot of
knowledge since the patient can ask any questions. You see, many service providers in CHCs
only take three years of medical training and some of them do not have any medical background.
Therefore, it’s very difficult for these colleagues to provide comprehensive consultation to

patients.” (S15, female, college degree, working in CHC, follow-up specialist)

“The shortage of experienced doctors in my hospital is very serious. We have only two
experienced doctors in the clinic, but so many patients come each day, especially in the morning.

We do not have time to drink water. Sometimes | want to encourage some patients to continue
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the treatment. However many patients are waiting outside, I have to focus on the major issues.”

(S23, male, college degree, working in ART clinic, doctor)

2) Limited career prospects and low salary

Service providers from both CHC and ART clinics complained about the limited career
prospects and low salary. Staff from CHC thought the skills in this job were not competitive and
it was not helpful for them to find another job. They always spent a lot of energy to encourage
patients, especially domestic migrants, to initiate and retain ART, however, the feedback was
always suspicion. Compared to other colleagues in hospitals, staff from ART clinics did not feel
optimistic about their careers. Salary in ART clinics was higher than that in CHC, but it was
lower than that in other divisions of the hospital. Limited career prospects and low salary
dampened service providers’ enthusiasm and motivation, which resulted in less interaction with

patients and more turnover.

“I have been working in this position for more than 20 years. In the early phase, |
worked very hard and had a sense of accomplishment. My salary was not related to the work
quality and quantity. | needed to work very hard to complete the work very well, but my salary
was still very low. The reason why I insisted on doing this job was that | did not want to be the
worst and lose my face in front of my colleagues. ” (S16, male, college degree, working in CHC,

follow-up specialist)

“I have worked for this job for about two years. My major was psychology in university. I

know this job is very important. But the salary (4,000 Yuan per month) is not enough for me to
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marry a woman and have a baby. | plan to quit this job when I find an appropriate one.” (S14,

male, bachelor, a social worker in CDC, social worker)

“As a young doctor, I was assigned to work in ART clinics. At first, | did not know too
much about this job. Several years later, | knew this was a bad choice for me. | know in some
ART clinics, some old doctors were willing to come to this department. They were waiting to
retire. But for myself, | cannot tolerate the pessimistic career prospects and salary. I hope to
transfer to other departments one day.” (S23, male, college degree, working in ART clinics,

doctor)

Individual-level barriers

1) Lack of HIV related knowledge

Some domestic migrants did not have much knowledge about HIVV/AIDS and delayed their
ART initiation or quit HIV treatment. Generally, service providers would provide some basic
knowledge to these patients when they were diagnosed with HIV and enrolled in ART. However,
if the consultation was too brief or the patients accepted incorrect information from the internet

or friends, it was easier to misunderstand the efficacy of ART.

“In the first two years when | was diagnosed with HIV, | cannot accept the truth. | thought it
was impossible to get infected with HIV. | did not trust the results and refused to retake the
testing. During this period, I stayed at home for one year and moved to some other cities to find
temporary jobs. When | consulted with my trusted friend who was a doctor in my hometown, he
told me that I should take ART as soon as possible. Then I came back to the CDC.” (P13, male,

43 years old, middle school, married)
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“Currently I feel very healthy. You see, I have much strong muscle. I insist on doing
exercise. | do annual testing for CD4 cell count. And I have known that the side effects of drugs
are harmful to our health. I will not initiate my treatment until I find that my CD4 cell count

drops a lot.” (P11, male, 35 years old, high school, single)

“I want to quit the treatment because my physical testing is fine each time. I want to stop for
a while and see what will happen. I haven 't tried but will have a try. ” (P30, male, 30 years old,

college degree, single)
2) Side effects

Side-effects of ART drugs were very strong in the first six months. Different drugs have
different side effects. Patients who cannot tolerate the side effects would easily lose their
confidence and drop out of ART. The number of free drugs was limited and they cannot afford
the other self-paying drugs. They had no other potential choices if they cannot tolerate the side
effects. Due to low salary and no other financial support, domestic migrants cannot afford the
fees for additional testing and treatment for addressing side effects and then decided to quit the

treatment.

“When I first took the drug, I felt painful at my stomach. You cannot imagine the pain. [
cannot eat, work, and sleep. I told the doctor and he helped change the drug. However, this time
the drug caused me dizzy. And it also affected my job and life. | have already tried every drug.
You may suppose that | was too weak. Anyway, | cannot tolerate the side effects. I quit the
treatment finally. | may take it again in the future when I can make enough money to buy self-

paying drugs.” (P2, female, 23 years old, middle school, single)
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“I still took the drug every three months. My wife pushed me to take it. I did not want to let
my family down, especially my wife. But I did not eat them because of the side effects. | vomited
each time when | took the drug. I told doctors, and they prescribed more tests for me. The fees
were so high. But the problems were still there. | cannot tolerate it anymore. The side effects
affected my life. | still had to work to make money.” (P8, male, 50 years old, middle school,

married)

3) Inconvenience to take a leave

Domestic migrants with stable jobs in factories had to work from Monday to Friday or even
weekends. The working time was overlapped with the opening time of ART clinics. And also the
waiting time was always several hours so that patients had to spend the whole day taking drugs.
If they wanted to go to the clinic, they had to provide the proof including medical records from
doctors, which would disclose their privacy. And if they took a leave for another reason, the
bonus for that month would be deducted. Due to the inconvenience to take a leave, patients

tended to delay or quit the treatment.

“I worked in a factory for making shoes. According to the rules, I can only take a rest two
days a month. And the two days are both within weekends. So that | have no time to come to take
drugs. | took the medicine for only one month. The doctor asked me to come frequently at the
beginning. I found it was too troublesome for me and decided to drop out.” (P12, male, 39 years

old, middle school, married)

“I can take leave t0 come to see doctors. However, | have to provide the materials from

hospitals to prove that I get diseased. | worried about the disclosure of my HIV status and
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caused stigma from colleagues. If | took a leave for other reasons, the bonus would be

deducted. ” (P24, male, inter-provincial migrants, 28 years old, college, single)

4) Lack of family support

Some domestic migrants moved to Guangdong to find a job and make money alone without
family’s accompany. When diagnosed with HIV, they dared to inform their families and cannot
find others to help them face this difficulty together. Without family support, the patients did not
have the courage and willingness to live. They often refused to take any suggestions of ART

initiation and retention from service providers from CHC or CDC at the early phase.

“When I heard that I get infected with HIV, I did not tell any family members for three years
and hoped to die as soon as possible. | dared to tell my wife and worried she would divorce me.
However, when | went back home and lived together with my wife, children, and parents, |
recognized that | was so important to this family. | cannot die so early. I told my wife and my
parents. Surprisingly, they encouraged me to take ART, and then | came back to Guangdong to
make money. Currently, my wife also found a job and lived together with me in this city.” (P20,

male, 39 years old, middle school, married)

“I had one sister and one brother. My mother lived together with my brother. I once had a
girlfriend but broke up when | got diagnosed with HIV. Now | am living alone, and | have no
other concerns. My family members do not know about my HIV status. Sometimes | feel very
desperate and imagine one day | would die alone. | do not care about anybody and anything.
Please do not advise me to take drugs again. You are nice but you do not understand me.” (P19,

male, 30 years old, high school, single)
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5) Fear of stigma

Patients worried that their personal information will be disclosed since the waiting area was
open and overcrowded in ART clinics, and it would induce stigma from their surrounding
people. They worried to meet some relatives. friends or colleagues in hospitals. They also had a
potential concern that they would finally go back to their hometown and then their treatment
would be transferred back to the ART clinics in the hometown. They had wide social networks in
their hometown and worried to meet relatives or friends in the hospital. Even some patients
worried about the disclosure of privacy from local doctors. This was a potential barrier for
domestic migrants to drop out of ART in the future when they had to move back to their

hometown.

“I have worked in this city for more than ten years. Many colleagues would go to the same
hospital to see other doctors. | can meet some familiar colleagues. | want to choose another
hospital which is very far and then I do not need to worry about running into my friends. But
currently, it’s not convenient for me to take a bus there. | am even thinking to change another

job.” (P25, male, 46 years old, high school, divorced)

“I was diagnosed when I went back home for surgery. The local doctor told me the result. I
did not choose to take ART immediately in my hometown. | stayed at home for recovery at least a
year. When | could walk by myself, my wife and | came back to Guangdong for jobs and ART
initiation. | worry about the stigma of my relatives. My wife and I hope to live in Guangdong for
the rest of our lives. My son has bought an apartment here. We have no plan to return home,

especially when | get diagnosed with HIV.” (P26, male, 46 years old, high school, divorced)
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“Now I can find a job and make money in Guangdong province. One day I will go back to
my hometown. At that time, | have to face many relatives and friends. | worried about the
disclosure of privacy. This can cause stigma and discrimination. | cannot live in that
environment. | suppose if that occurs, | would choose not to transfer my treatment back to my
hometown. I will come to Guangdong to take drugs or just quit ART.” (P21, male, 35 years old,

middle school, married)

Discussion

This study comprehensively identified the multifaceted barriers towards ART initiation and
retention among DMLH in Guangdong province. These barriers were not only related to ART
service but also associated with general health care among domestic migrants. The findings
indicated that ART initiation and retention shared some common barriers with general
populations but different mechanisms to individuals. It provided further understanding of these
multilevel barriers and how these barriers affected ART initiation and retention among domestic

migrants.

This study found that policies not directly related to DMLH can still have an impact on ART
initiation and retention among DMLH. The policy about off-site social health insurance was
designed to help people to receive inpatient service across cities or provinces (Qiu et al., 2011).
But given the shortage of family support and financial difficulties among many DMLH, DMLH
would rather go back to their hometown to receive inpatient service. This finding was consistent
with studies in the United States and Germany that lack of appropriate medical insurance was a
barrier to initiate and retain ART among migrants (Saag et al., 2018). This result reminded

policymakers to emphasize the specific characteristics of DMLH when implementing the policy
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towards general populations. A reasonable approach to deal with this issue could be increasing
the reimbursement rate of off-site social health insurance for DMLH. The other barrier was lack
of the reward and punishment mechanism that was especially for institutions providing ART
related service. Reward and punishment mechanisms had been proven to be effective to promote
employees’ performance in work (Balliet et al., 2011). Lack of effective reward can also
discourage providers’ motivation from providing high-quality service to patients. Regarding the
huge size of DMLH in Guangdong, DMLH were extensively influenced by providers’ low-
quality service. This finding suggested that adjusting the reward mechanism may encourage
providers to improve service provision to patients and increase the efficiency of the ART

program.

Institution-level barriers contributed significant challenges to the efficacy of ART services
towards DMLH. Effective cooperation across different departments can help exchange
information immediately to improve ART initiation and retention (Mao et al., 2017). The
handover of patients’ management in the current system mainly depended on the electronic
system, without enough direct interactions between service providers from different institutions
(Wu et al., 2015). It was easy to miss some important information during the process of
transferring patients across different institutions. The care continuum could be easily broken in
any link without information exchange between service providers. One possible solution was to
construct a platform or channel for service providers from different institutions to exchange
information immediately. Also, the inflexibility of spending government funding caused the
shortage of funding and restricted institutions to implement intervention services. Other studies

had reported that the inflexibility of funding use harmed work efficiency in HIV prevention in
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China (Luo, 2019). Regarding the limitation of audit rules to service provision, the audit rules

could be modified to be more compatible with current ART related services.

This study highlighted that provider-level barriers brought challenges to the provider-patient
relationship. Experienced service providers were very vital to health care treatment by enhancing
service provision (Li et al., 2019). The work of ART initiation and retention required a bunch of
professional knowledge and demanded much patience for service providers. Lack of experienced
service providers in CHCs and ART clinics hindered the provider-patient interaction and reduced
the quality of ART related service. This finding called for recruiting enough service providers
and providing professional training to each provider to ensure their abilities to service provision.
Furthermore, regarding the uncertain career prospects and low salary, more institutional support
was required to provide more advanced training and incentives to service providers. The salary
can be allocated according to the workload and set multilevel bonuses to motivate service
providers. This result suggested that sustainable career education and an incentive wage system

were essential in CHCs and ART clinics.

This study identified that several individual barriers contributed to the challenges of ART
initiation and retention, which were consistent with other studies (Colvin et al., 2014; Kagee et
al., 2011). Financial difficulties can be one of the root causes of these individual barriers among
DMLH, including lack of family support, unalleviated side effects of drugs, and inconvenience
to take a leave. Disruption of social networks was a universal challenge to migrants, and it
brought subsequent issues for migrants’ health care (Chen et al., 2019; Torres & Casey, 2017).
Without immediate support from families, DMLH feared to face the result of HIV infection,
hesitated to take ART immediately, and eventually quit ART. This study also found that fear of
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stigma from surrounding friends, colleagues, and relatives was a huge barrier to access ART
service. Stigma had been reported as one of the widest barriers to ART service (Hodgson et al.,
2014). Except for the fear of stigma from people in their working place and service providers,
many DMLH worried about the disclosure of privacy in their hometown. Providing more private
waiting areas in hospitals and implementing stigma reduction interventions among the general
population were still required in current times. Future interventions could encourage patients to
disclose their status to their families and invite family members to participate in ART initiation
and retention. Multiple possible interventions could be considered in the future, such as inviting
family members to participate in ART initiation and retention, extending the opening time during
weekends in ART clinics, and providing additional financial support to help DMLH take

additional treatment and testing to alleviate the side effects of drugs.

Several limitations should be considered when interpreting the findings in this study. The
study may not be simply generalized to other provinces in China because the policy to domestic
migrants and migrants’ characteristics may be different from that in Guangdong province.
Furthermore, social desirability bias was unavoidable in this study. Service providers may have
other concerns and did not report some sensitive challenges and difficulties in work. Lastly,
some DMLH who dropped out of ART were hard to reach, so the barriers to ART retention
among these patients were not identified. Despite the limitations discussed above, the findings in
this study still provided a comprehensive and profound understanding of the multilevel barriers

towards ART initiation and retention among DMLH.

This study had identified multilevel barriers towards ART initiation and retention among
DMLH from the perspectives of service providers and patients. Policymakers and service
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providers can take into these findings into consideration to address these barriers and implement

effective interventions to improve ART initiation and ART retention.
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Table 2.1 Characteristics of service providers in this qualitative study

N %

City

Guangzhou 7 28.0

Dongguan 14 56.0

Qingyuan 4 16.0
Age

20-29 6 24.0

30-39 8 32.0

40-60 11 44.0
Gender

Male 13 52.0

Female 12 48.0
Marital status

Married 21 84.0

Single 4 16.0
Education

Associate college 3 12.0

College or above 22 88.0
Institution

CDC 12 48.0

CHC 3 12.0

ART Clinics 10 40.0
Profession

Manager 6 24.0

Doctor 6 24.0

Nurse 2 8.0

Follow-up specialist 7 28.0

Social worker 2 8.0

Data administrator 2 8.0
Working years in the position

<=5 years 9 36.0

5-10 years 6 24.0

> 10 years 10 40.0
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Table 2.2 Characteristics of patients in this qualitative study

N %

City

Guangzhou 14 51.9

Dongguan 13 48.1
Age

20-29 3 11.1

30-49 18 66.7

>=50 6 22.2
Gender

Male 20 74.1

Female 7 25.9
Marital status

Married 13 48.1

Divorced 4 14.8

Single 10 37.0
Education

>=9 years 7 25.9

<9 years 20 74.1
Employment

Unstable job 5 185

Stable job 22 81.5
Migration status

Inter-provincial migrants 24 88.9

Intra-provincial migrants 3 111
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Table 2.3 Barriers to ART initiation and retention at each level

Level Barriers to ART initiation and retention

Policy 1) Lack of appropriate medical insurance policy for DMLH

2) Lack of effective reward and punishment mechanism for institutions

Institution 1) Lack of cooperation across different institutions

2) Lack of flexibility in spending government funds

Provider 1) Shortage of experienced service providers

2) Limited career prospects and low salary

Individual 1) Lack of HIV related knowledge
2) Side effect
3) Inconvenience to take a leave
4) Lack of family support

5) Fear of stigma
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Chapter 111

Antiretroviral Therapy Initiation among Domestic Migrants Living with HIV in
Guangdong, China: A Retrospective Cohort Study

Abstract

Background ART initiation has been highly recommended for all people living with HIV
regardless of CD4 cell counts. It was reported migrants were left behind in ART initiation. This
study was to investigate ART initiation among domestic migrants living with HIV and identify

the impact of migration patterns during the follow-up on ART initiation.

Methods The data were extracted from the electronic system of HIV/AIDS case reporting in
Guangdong province. All participants with confirmed HIV diagnosis from July 1, 2016, to
December 31, 2018, were extracted from the baseline and were followed until December 31,
2019. Migration status at the time of HIV diagnosis and during the follow-up was documented as
the exposure of interest, and ART initiation was measured as the outcome of interest. Cumulative
probabilities of ART initiation were calculated by the product-limit method. The frailty model
considering the clustering effect from cities and adjusting covariates was performed in the

analysis to assess the impact of migration status on ART initiation.

Results Among the total of 22,773 participants, over half were domestic migrants, including
9749 (42.8%) for inter-provincial migrants and 2684 (11.8%) for intra-provincial migrants, and
the rest were residents. Approximately 92% of DMLH clustered in seven cities from Region A.
Once participants were diagnosed with HIV, ART initiation rate increased fast during the first
six months and then maintained slow growth afterward. There were no heterogeneities of ART

initiation among residents, intra-provincial migrants and inter-provincial migrants between
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Region A and Region B. In the overall analysis, the probability of ART initiation was lower
among PLH in Region B than that in Region A (HR=0.74, 95%CI: 0.62~0.88). Inter-provincial
migrants were less likely to initiate ART than that among residents (HR=0.90, 95%CI:
0.86~0.94) and intra-provincial migrants (HR=0.90, 95%CI: 0.86~0.94). Compared to those
without migration the probabilities of ART initiation were lower among those moving to their
hometown (HR=0.06, 95%CI: 0.05~0.07) and other cities (HR=0.22, 95%ClI: 0.17~0.27).
Compared to those migrating to other cities, the probability of ART initiation among those who

returning to their hometown was lower as well (HR=0.30, 95%CI: 0.22~0.40).

Conclusion This study demonstrated that inter-provincial migrants were less likely to initiate
ART compared to residents and intra-provincial migrants. Migration during the follow-up
reduced the probability of ART initiation. Domestic migrants returning to their hometown were
less likely to initiate ART. Future interventions to promote ART initiation among domestic
migrants should focus on inter-provincial migrants and stigma reduction intervention needed to
be continuously strengthened to reduce barriers for domestic migrants taking ART in their

hometown.

Key words: Antiretroviral therapy, initiation, domestic migrants, China
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Introduction

Early and extensive ART initiation has been highly recommended for all PLH regardless
of CD4 cell counts, due to its benefits to the increased probability of viral suppression, prolonged
survival, and reduced transmission risk (Emery et al., 2015; Lima et al., 2009). Therefore, ART
initiation was an important link in the HIV care cascade. UNAIDS set a goal that 90% of all
people with diagnosed HIV infection can receive sustained antiretroviral therapy by 2020.
However, in real-world settings, 38% of diagnosed PLH did not initiate ART, which was far
from the target (UNAIDS, 2020). Those PLH without ART initiation contributed a lot to new
infections. It was thought that closing the gap for ART initiation depended on vulnerable

subpopulations across the world including migrants.

Migrants were facing difficulties in accessing HIV treatment globally. ART coverage rate
among migrants was lower than that among non-migrants in Australia and more than twenty
countries in Europe and Central Asia did not provide ART to undocumented migrants
(Marukutira et al., 2020; European CDC, 2017). Barriers to ART initiation had been broadly
identified among the general population in previous studies including age, gender, occupation,
HIV-related knowledge, HIV transmission route, physical conditions, and perceived stigma from
the surrounding environment(Dovel et al., 2020; Fox et al., 2010; Hodgson et al., 2014;
Kebaabetswe et al., 2019). Migration itself was not a barrier to HIV related service, but their
characteristics restricted their HIV treatment seeking. Apart from the common barriers towards
ART initiation, migrants were facing some specific barriers such as social-cultural differences,
inappropriate medical insurance, lack of social and family support, and high mobility (Levison et
al., 2017). The major barrier for migrants to access ART in Australia was medical insurance
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restrictions (Marukutira et al., 2020). In western European countries, the main limitation of HIV
treatment among migrants was a certified identity (European CDC, 2017). In Kazakhstan,
undocumented migrant workers were not allowed to access HIV services in host sites (Davis et
al., 2017). A bunch of research had been conducted globally to identify barriers to ART initiation
among migrants. However, there were limited studies to comprehensively investigate ART
initiation among domestic migrants in China. Given the huge heterogeneities of the management
system and social culture, it was necessary to investigate the ART initiation among domestic
migrants in China.

The size of Chinese domestic migrants increased rapidly from 30 million to 250 million
during the last thirty years (Zhao et al., 2018). Most domestic migrants moved to south-east
cities, and nearly one-third of inter-provincial migrants migrated into Guangdong province
according to the sixth national census of 2010 (Census Office of the State Council, 2010). In
Guangdong province, 30 million domestic migrants accounted for about 30% of its total
population. However, the economic development was not balanced in Guangdong province. The
economy in Guangdong developed much faster in cities around the Pearl River Delta (including
nine cities: Guangzhou, Dongguan, Foshan, Shenzhen, Zhuhai, Zhongshan, Huizhou, Jiangmen,
and Zhaoqing) than that in other cities. Highly developed economy in cities around the Pearl
River Delta lead to more sufficient healthcare resources and higher salaries and attracted nearly
90% of domestic migrants in Guangdong to cluster in this region (Liang, 2013). PLH from cities
around the Pearl River Delta contributed more than 60% to total PLH in Guangdong
province(Zhang et al., 2018). PLH lived in cities not around the Pearl River Delta were facing
multiple challenges including shortage of HIV knowledge, limited HIV care source and stigma

from relatives (Ma, 2008). Out of 60,000 PLH, over half were domestic migrants(L.i et al., 2014;
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Li et al., 2015). ART coverage among DMLH in Guangdong province was merely 70%, less
than the national average rate of 72% (Li et al., 2014; Li et al., 2015). The ART initiation among
DMLH played an important role in the success of ART services in Guangdong province. Given
the huge size and vital role of DMLH in Guangdong, it was necessary to examine the ART

initiation among DMLH in Guangdong province.

The present study investigated ART initiation among domestic migrants in Guangdong,
China. We hypothesized that there was heterogeneity for ART initiation across regions among
PLH with different migration patterns at the time of HIV diagnosis, and the migration patterns

during the follow-up also affected ART initiation
Methods
Data source

China developed a comprehensive, national, web-based HIV/AIDS information system
that contained eight subsystems (Mao et al., 2010; Wu, 2015). In this study, the data were
extracted from the HIV/AIDS Case Reporting System in Guangdong province. The system
included two data sets, the baseline and the follow-up. The baseline data set were mostly
collected at the first investigation with PLH when they were diagnosed with HIV. The follow-up
data were collected at each follow-up by service providers from CDC or CHC. Every PLH
should be followed up with surveys at least once a year after they were diagnosed with HIV and
the surveys were inputted into the follow-up data set. Each PLH had one record at the baseline
data set and many records in the follow-up data set. The baseline and follow-up data sets can be

linked by the unique code in the dataset. The merged data set can provide longitudinal
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information from HIV diagnosis to patients’ latest records. Appendix 3.1 (Simplified
questionnaire for people newly diagnosed with HIV) presented the simplified questionnaire in
the baseline dataset and the main information was 1) residence: the administrative code of
registered residence, and the administrative code of current residence; 2) demographics: age,
gender, education, occupation, and marital status; 3) HIV diagnosis information: transmission
route, HIV diagnosis venue, HIV diagnosis date; 4) physical examination: CD4 cell count at
diagnosis, AIDS-related symptoms, and AIDS stages. Appendix 3.2 (Simplified questionnaire for
people living with HIV during follow-up) showed the questionnaire for the follow-up data set and
the contents included current residences, demographics, CD4 cell count, ART initiation date,

AIDS-related symptoms, and death-related information.

Inclusion criteria for participants

The study period was conducted from July 1, 2016, to December 31, 2019. All
participants with confirmed HIV diagnosis from July 1, 2016, to December 31, 2018, were
extracted from the data sets. To ensure that each alive participant can be followed up at least one
year, we chose the date of December 31, 2019, as the end of the study period. The inclusion
criteria for participants were: 1) aged 18 or above; 2) current residence was in Guangdong at the

time of diagnosis; 3) Diagnosed with HIV between July 1, 2016, and December 31, 2018.

The selection process for participants was presented in Figure 3.1. In this study, the
baseline data set and follow-up data set were merged by a unigue code. Each participant was
assessed according to the inclusion criteria. Observations with logic errors such as inconsistent

gender were excluded from the analyses. The complete data set included the information at the
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timepoint of HIV diagnosis, migration pattern during the follow-up, and the potential results by

the end of the studies.

Measurements

Variables of interest in the merged data sets were recoded with a reasonable type and
rename for analysis. The main exposure of interest was the residence status at the baseline and
follow-up period. The definition of residence was 1) for inter-provincial migrants, the
administrative code of current residence was in Guangdong province, but the administrative code
of registered residence was in other provinces; 2) for intra-provincial migrants, the
administrative code of current residence and the registered residence were both in Guangdong,
but in different cities; 3) for residents, the administrative codes of current residence and the
registered residence were both in Guangdong, and the same cities. The change of current
residence during the follow-up was also documented and categorized into 1) returning to the

hometown; 2) migrating to other cities; 3) no migration.

ART initiation was the outcome of interest for this cohort study. Patients with confirmed
ART treatment code and ART initiation date in the data sets were categorized as individuals with
ART initiation. If patients did not take ART during the study period, then their potential
outcomes included death, loss-to-follow-up, migrating outside to other cities, and not taking
ART by the end of the study. The start point of the cohort was the date of HIV diagnosis and the
endpoints of the cohort included ART initiation, death, loss-to-follow-up, migrating outside to

other cities, and not taking ART by the end of the study, whichever came first.
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21 cities were categorized into Region A and Region B regarding the economic
development level, city’s location, and proportion of DMLH accounting for PLH. Seven cities
with highly developed economy, around the Pearl River Delta, and a larger proportion of DMLH
were categorized into Region A including Guangzhou, Foshan, Dongguan, Shenzhen, Zhuhai,

Zhongshan, and Huizhou. The rest of the 14 cities were categorized into Region B.

Covariates were also recategorized and presented in this study, including demographics,
HIV transmission route, venue of diagnosis, address of HIV reporting institution, and CD4 cell
count at the time of diagnosis. The categorization and rationale for each variable were presented

in Appendix 3.3 (Table S3).

Statistical analysis

The distribution of DMLH was presented on the map. The frequency of patients’
characteristics was presented and compared between different residence status. The product-limit
method was applied to estimate the probability of ART initiation at some specific time points. A
log-rank test was used to compare the probability of ART initiation between subpopulations. The
frailty model was performed in the analysis. There were two levels, one for the city and the other
for the individual. Since the management system for ART initiation was similar in the same city,
the clustering effect from cities was treated as random effects in the model. Covariates
previously identified as confounders for the relationship between residence status and ART

initiation either in China or other countries were included to adjust in this study.

In the main analysis, death, loss-to-follow-up, migrating outside to other cities, and not

taking ART at the end of the study period were treated as censored. The person time for
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individuals in the cohort was the difference between the date of HIV diagnosis and the date of
endpoints including ART initiation, death, loss-to-follow-up, migrating outside to other cities, or

the end of the study, whichever came first.

In the subgroup analysis for assessing the influence of migration during the follow-up on
ART initiation, migrating outside to other cities was treated as time-dependent exposure not the
endpoint of follow-up (Allison, 2010). Migration during the follow-up was coded as 0 for “no
migration”, and 1 for “returning to hometown”, and 2 for “migrating to other cities”. Before
“returning to hometown”, the status was coded as “0” and then coded as “1”. Before “migrating

to other cities”, the status was coded as “0” and then coded as “2”.

SAS software windows version 9.4 (SAS Institute, Cary, NC, USA) and R software

windows version 3.5.1 (R Core Team, 2019) was applied in the whole analysis process.

Ethics

The study protocol was reviewed and approved by the IRBs of UCLA and NCAIDS,

China Center for Disease Control and Prevention.

Results

Characteristics of participants

In total 22,773 PLH were finally included in the cohort study. All participants were
diagnosed with HIV from July 1, 2016, to December 31, 2018, and followed up to December 31,
2019. Figure 3.1 showed that over sixty percent of participants from Region A. In Region A,
about 80% of inter-provincial migrants and 88% of intra-provincial migrants initiated ART in

current residence. In Region B, nearly 60% of inter-provincial migrants and 70% of intra-
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provincial migrants initiated ART in current residence. Figure 3.2 and Table 3.1 presented the
distribution of DMLH across cities in Guangdong province. Among these participants, over half
were DMLH, including 9749 (42.8%) for inter-provincial migrants and 2684 (11.8%) for intra-
provincial migrants. Approximately 92% of DMLH clustered in seven cities from Region A. The
remaining 8% of DMLH distributed in the other fourteen cities. DMLH accounted for over 60%
of PLH in each city in Region A. Table 3.2 suggested that compared to participants in Region B,
a higher proportion of participants in Region A were male, younger than 30 years old, unmarried,

higher education level, homosexual transmission, inter-provincial, and intra-provincial migrants.

Table 3.3 presented the distribution of characteristics among all participants and three
subpopulations. Most participants were Han ethnicity and infected with HIV through sexual
transmission route including heterosexual and homosexual transmission. Most DMLH were
younger than 60 years old. However, almost 30% of residents living with HIV were older than
60. Among DMLH, less than 30% had stable jobs, and about one third were married. Nearly
11% of inter-provincial migrants were diagnosed with HIV and reported outside of Guangdong
province. During the follow-up, most participants did not migrate outside to other cities, and

about 9% inter-provincial migrants and 5% intra-provincial migrants migrated during the follow-

up.
ART initiation among domestic migrants and residents

Table 3.4 and Figure 3.3 presented the cumulative probabilities of ART initiation at specific
timepoints during the study period. The median of follow-up months for the cohort was 21.3
(Interquartile Range (IQR):13.7, 31.6). In the overall analysis, At the end of the first month,

nearly 55% inter-provincial migrants, 62% intra-provincial migrants, and 48.5% of residents
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initiated ART care. Once participants were diagnosed with HIV, ART initiation rate increased
fast during the first six months and then maintained slow growth after six months. Nearly 83.3%
inter-provincial migrants initiated ART which was higher than that among residents (73.5%) by
the end of the study. However, the univariate analysis in Region A showed that ART initiation
probability was lower among inter-provincial migrants (84.7%) compared to residents (90.7%) at
the end of the study. In Region B, inter-provincial migrants (65.7%) had similar ART initiation

probability than that among residents (66.0%).

Table 3.5 showed there were no heterogeneities of ART initiation among residents, intra-
provincial migrants, and inter-provincial migrants between Region A and Region B. In the
overall analysis, the probability of ART initiation among PLH was lower in Region B than that
in Region A (HR=0.74, 95%CI: 0.62~0.88). Inter-provincial migrants were less likely to initiate
ART than that among residents (HR=0.90, 95%CI: 0.86~0.94) and intra-provincial migrants
(HR=0.90, 95%CI: 0.86~0.94). In Region A, the probability of ART initiation among inter-
provincial migrants was lower than that among residents (HR=0.90, 95%CI: 0.86~0.94) and
intra-provincial migrants (HR=0.90, 95%CI: 0.86~0.95). In Region B, the probability of ART
initiation among inter-provincial migrants was lower than that among residents (HR=0.88,

95%Cl: 0.80~0.98) and intra-provincial migrants (HR=0.81, 95%CI: 0.68~0.98).

Subgroup analysis-ART initiation among domestic migrants with different migrations

In the subgroup analysis, the impact of migration patterns during the follow-up on ART
initiation among domestic migrants was assessed. Table 3.6 showed the characteristics of
different migration patterns. Among 12,433 domestic migrants, 854(6.9%) returned to

hometowns, and 171 (1.4%) migrated to other cities. 11,408 (91.8%) did not migrate to other
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places during the follow-up of this study. Table 3.7 presented that after adjusting the covariates
the probabilities of ART initiation were lower among those moving to their hometown
(HR=0.06, 95%CI: 0.05~0.07) and other cities (HR=0.22, 95%CI: 0.17~0.27) than that among
those without migration. Compared to those migrating to other cities, the probability of ART
initiation among those who returning to their hometown was also lower (HR=0.30, 95%CI:

0.22~0.40).

Discussion

This study was one of the earliest longitudinal studies to assess the impact of migration on
ART initiation in China. The median of follow-up moths in this cohort was nearly 20 months
which was sufficient to examine the association between migration status and ART initiation.
We found that most domestic migrants initiated ART in host cities which were their current
residence at the time of HIV diagnosis. No specific policies were inhibiting domestic migrants to
initiate ART in Guangdong province. Most DMLH in Guangdong province had jobs to make
money in host cities (Liang, 2013). However, job opportunities in their hometown were limited.
If they moved back to their hometown to take ART then they had to quit the jobs. Besides,
DMLH perceived less stigma in host cities than that in their hometown. Most DMLH preferred

to take ART in Guangdong province until they had to move back to their hometowns.

The finding suggested that the growth of ART initiation was rapid in the first month and
then relatively flat among both the overall population and three subpopulations. The ART
initiation proportion (52.8%) in the first month was higher than the reported proportion (23.4%)
in the previous nationwide cohort study from 2011 to 2015 in China (Zhao et al., 2019). It can be

explained that the national guideline had recommended newly diagnosed PLH to immediately
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initiate ART regardless of CD4 cell count only since 2016 (National Health and Family Planning
Commission, 2016). Emphasis on immediate ART initiation from the national guideline and
expansion of the “one-stop” service promoted the rapid increase of ART initiation in the first
month (Wu et al., 2015). However, after the first month, especially six months later, the increase
in ART initiation was getting decreased over time. By the end of the study, the overall ART
initiation was only 79.8%, which was still far from the target of 90%. Given that if the ART
coverage continued to be lower, individuals without ART initiation contributed to the increase of

HIV epidemics.

Consistent with previous findings (Marukutira et al., 2020), our study suggested that inter-
provincial migrants had a larger gap in ART initiation compared to residents. Financial difficulty
and lack of family support possibly explained the differences between inter-provincial migrants
and residents. Most inter-provincial migrants did not have social medical insurance in host cities,
which hindered them to pay outpatient fees by insurance. Moreover, inter-provincial migrants
were not eligible for subsidies to ART care which were only available for residents. Without
sufficient financial support, inter-provincial migrants were not able to afford the additional ART
fees and refused to take ART in host cities. Inter-provincial migrants were migrating across
provinces and far away from their hometown which resulted in the disrupted social network. The
results of HIV verification cannot be accepted rapidly by themselves. Without timely support
from families or close friends, inter-provincial migrants lacked the courage to face the sudden
challenge. Then ART initiation was delayed or even unaccepted by inter-provincial migrants.
Although intra-provincial migrants were facing the financial barrier as well, the disruption of the

social network was worse among inter-provincial migrants. Intra-provincial migrants migrated
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within Guangdong province, the distance to hometown was closer and the social culture in host
cities was similar to that in their hometown. They can communicate with service providers in
Cantonese, which can help them build a reliable relationship with service providers. On the
contrary, inter-provincial migrants did not have such advantages as intra-provincial migrants.
This finding called on that it was essential to provide specific financial support towards inter-
provincial migrants to alleviate their economic burden. Besides, inviting the family members of
inter-provincial migrants to participate in the ART initiation promotion program can be

integrated into future interventions to help them improve family support.

We also found both migration patterns during the follow-up affected ART initiation among
domestic migrants. Individuals staying in the current city without any migration were more likely
to take ART compared to those migrating outside of the current cities. This finding accorded
with previous studies in Spain that migration adversely affected HIV treatment (Reyesuruena et
al., 2017). In China, the adverse effect of migration during follow-up was associated with the
patients’ management system. The management among PLH depended on patients’ current
residency. The migration would cause the handover of patients” management from one CDC in
the former county to another institution in the current county. However, the transferring system
was passive and low efficiency. Therefore, the migration would break the constructed provider-
patient relationship and then reduce the probability to take ART. Moreover, compared to those
migrating to other cities, individuals returned to their hometown were less likely to take ART.
Most domestic migrants’ hometowns were in the rural areas and their social network was wide in
their hometown. It was easy to meet some acquaintances when they were visiting ART clinics to

take drugs. Individuals returned to their hometown hesitated to take ART due to their fear of
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HIV status disclosure and stigma from relatives and friends. The findings had an important
implication that it was necessary to construct an efficient communication platform to transfer
patients across counties, cities, and provinces. Regarding that most domestic migrants would
finally return to their hometown, this finding added additional necessities that the stigma
reduction intervention should be continuously strengthened towards the general population to

improve domestic migrants to access ART care.

There were some limitations to this study. This data was collected originally for
administrative purpose, so the data set did not contain some important variables which can
reflect the characteristics of domestic migrants, such as family support and perceived stigma.
Also, variables in the data set were all at the individual level. Lack of structural-level variables
restricted the further analysis of factors from institutions and service providers. Furthermore, the
electronic system was closed from 2016 to 2018 and the records were supplemented later, which

caused many missing variables in physical examinations.

Despite the above limitations, this study demonstrated that inter-provincial migrants were
less likely to initiate ART. Moreover, the findings added additional information that migration
patterns during the follow-up affected the probability of ART initiation. Future interventions to
promote ART initiation among domestic migrants should focus on inter-provincial migrants and
stigma reduction intervention needed to be continuously strengthened to reduce barriers for

domestic migrants taking ART in their hometown.
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Figure 3.1 Flow chart for the cohort study development. All individuals were newly diagnosed
HIV from July 1, 2016, to December 31, 2018, in Guangdong province. Region A included
seven cities, Guangzhou, Foshan, Dongguan, Huizhou, Zhongshan, Zhuhai, and Shenzhen. The

rest cities were categorized as Region B.
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Figure 3.2 The distribution of domestic migrants living with HIV (DMLH) who were newly
diagnosed with HIV from July 1, 2016, to December 31, 2018, in Guangdong province. 92% of
these newly diagnosed individuals were living in the cities (Guangzhou, Foshan, Dongguan,
Huizhou, Zhongshan, Zhuhai, Shenzhen) from Region A.
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Table 3.1 Distribution of participants in this cohort study at the time of HIV diagnosis

Domestic migrants Residents living
Cities in Guangdong province Total living with HIV with HIV
N (%) N (%)
Region A 14471 11444 (79.1) 3027 (20.9)
Guangzhou 4166 3043 (73.0) 1123 (27.0)
Shenzhen 4496 3735 (83.1) 761 (16.9)
Zhuhai 425 310 (72.9) 115 (27.1)
Foshan 1802 1376 (76.4) 426 (23.6))
Huizhou 644 396 (61.5) 248 (38.5))
Dongguan 2173 1954 (89.9) 219 (10.1))
Zhongshan 765 630 (82.4) 135 (17.6)
Region B 8302 989 (11.9) 7313 (88.1)
Jiangmen 637 204 (32.0) 433 (68.0)
Zhaoqing 507 76 (15.0) 431 (85.0)
Shaoguan 356 64 (18.0) 292 (82.0)
Shantou 679 178 (26.2) 501 (73.8)
Zhanjiang 1121 51 (4.5) 1070 (95.5)
Maoming 811 34 (4.2) 777 (95.8)
Meizhou 182 17 (9.3) 165 (90.7)
Shanwei 449 44 (9.8) 405 (90.2)
Heyuan 378 47 (12.4) 331 (87.6)
Yangjiang 637 47 (7.4) 590 (92.6)
Qingyuan 1040 81 (7.8) 959 (92.2)
Chaozhou 207 46 (22.2) 161 (77.8)
Jieyang 691 74 (10.7) 617 (89.3)
Yunfu 607 26 (4.3) 581 (95.7)
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Table 3.2 Characteristics of participants in region A and region B

Region A Region B P value
(N=14471) %  (N=8302) %
Gender <0.001
Male 12798 88.4 6566 79.1
Female 1673 11.6 1736 20.9
Occupation <0.001
Stable jobs 658 4.6 343 4.1
Unstable jobs 7994 55.2 4866 58.6
Other jobs 2202 15.2 1061 12.8
Unemployed 3617 25.0 2032 24.5
Age group (years) <0.001
<30 5725 39.6 1562 18.8
30-40 3775 26.1 1163 14.0
40-50 2881 19.9 1529 18.4
50-60 1255 8.7 1507 18.2
>=60 835 5.8 2541 30.6
Marriage <0.001
Married 4903 33.9 4601 55.4
Divorce/Widowhood 1757 121 1554 18.7
Unmarried 7811 54.0 2147 25.9
Ethnics <0.001
Han 13423 92.8 8109 97.7
Others 1048 7.2 193 2.3
Education Level <0.001
<=9 years 7084 49.0 6528 78.6
> 9 years 7387 51.0 1774 21.4
Venue of diagnosis <0.001
Diagnosis in supervision institutions 493 3.4 230 2.8
Diagnosis in healthcare institutions 8531 59.0 6165 74.3
Diagnosis in CDCs 5447 37.6 1907 23.0
Transmission route <0.001
Homosexual 6869 47.5 993 12.0
Heterosexual 7191 49.7 6619 79.7
Blood and others 411 2.8 690 8.3
CD4 cell count (cells/pL) <0.001
<200 3259 22.5 1958 23.6
200~500 7850 54.3 2939 35.4
>=500 2688 18.6 1157 13.9
untested 674 4.7 2248 27.1
Address of reporting institution <0.001
Same with the current living county 9229 63.8 4403 53.1
Different from the current living county 3376 23.3 2095 25.2
Different from the current living city 771 5.3 1414 17.0
Different from the current living province 1095 7.6 390 4.7
Migration status at the baseline <0.001
Inter-provincial migrants 8972 62.0 777 9.4
Intra-provincial migrants 2472 17.1 212 2.6
Residents 3027 20.9 7313 88.0
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Table 3.3 Characteristics of participants in this cohort study at the time of HIV diagnosis

Inter-provincial

Intra-provincial

Total . . Residents P
migrants migrants value
(N=22273) (N=9749) % (N=2684) % (N=10340) %
Gender <0.001
Male 19364 8492 87.1 2385 88.9 8487 82.1
Female 3409 1257 12.9 299 11.1 1853 17.9
Occupation <0.001
Stable jobs 1001 247 2.5 94 35 660 6.4
Unstable jobs 12860 5671 58.2 1427 53.2 5762 55.7
Other jobs 3263 1406 14.4 458 17.1 1399 13.5
Unemployed 5649 2425 24.9 705 26.3 2519 24.4
Aage group (years) <0.001
<30 7287 3615 37.1 1464 54.6 2208 21.4
30-40 4938 2815 28.9 531 19.8 1592 15.4
40-50 4410 2173 22.3 399 14.9 1838 17.8
50-60 2762 806 8.3 157 5.9 1799 17.4
>=60 3376 340 35 133 5.0 2903 28.1
Marriage <0.001
Married 9504 3444 35.3 745 27.8 5315 51.4
Divorce/Widowhood 3311 1324 13.6 209 7.8 1778 17.2
Unmarried 9958 4981 51.1 1730 64.5 3247 314
Ethnics <0.001
Han 21532 8648 88.7 2662 99.2 10222 98.9
Others 1241 1101 11.3 22 0.8 118 11
Education Level <0.001
<=9 vears 13612 5537 56.8 1109 41.3 6966 67.4
> 9 years 9161 4212 43.2 1575 58.7 3374 32.6
Venue of diagnosis <0.001
Diagnosis in supervision institutions 723 403 41 84 3.1 236 2.3
Diagnosis in healthcare institutions 14696 5657 58.03 1473 54.88 7566 73.17
Diagnosis in CDCs 7354 3689 37.84 1127 41.99 2538 24.55
Transmission route <0.001
Homosexual 7862 4403 45.2 1426 53.1 2033 19.7
Heterosexual 13810 5026 51.6 1170 43.6 7614 73.6
Blood and others 1101 320 3.3 88 3.3 693 6.7
CD4 cell count (cells/pL) <0.001
<200 5217 2099 215 533 19.9 2585 25.0
200~500 10789 5319 54.6 1462 54.5 4008 38.8
>=500 3845 1794 18.4 547 204 1504 14.6
untested 2922 537 55 142 5.3 2243 21.7
Address of reporting institution <0.001
Same with the current living county 13632 6352 65.2 1546 57.6 5734 55.5
Different with the current living county 5471 1824 18.7 786 29.3 2861 27.7
Different with the current living city 2185 461 47 304 11.3 1420 13.7
Different with the current living province 1485 1112 11.4 48 1.8 325 3.1
City in regions <0.001
Region A 14471 8972 92.0 2472 92.1 3027 29.3
Region B 8302 777 8.0 212 7.9 7313 70.7
Migration during the follow-up <0.001
Yes 1186 878 9.0 147 55 161 1.6
No 21587 8871 91.0 2537 94.5 10179 98.4
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Table 3.4 Cumulative probabilities of ART initiation at specific timepoints

Follow-up Number of Cumulative probability of ART initiation

Total months ~ ART 1st 6th 12th By the end
Median (IQR) initiation  month  month month  of the study

Overall Analysis

Total population 22773  21.3(13.7,31.6) 17036 528%  71.8% 75.0% 79.8%
Inter-provincial migrants 9749 24.2 (14.7, 33.3) 7776 54.8% 76.0%  79.2% 83.3%
Intra-provincial migrants 2684 25.7 (16.2, 33.5) 2338 61.8% 83.1% 86.4% 90.0%
Residents 10340  19.4 (12.5, 29.9) 6922 485%  64.5% 67.6% 73.5%
Stratification by regions
In Region A
Inter-provincial migrants 8972 245 (14.8, 33.5) 7310 56.1% 77.6% 80.8% 84.7%
Intra-provincial migrants 2472 25.1(16.2, 33.2) 2186 62.7% 84.3% 87.6% 91.3%
Residents 3027 14.2 (12.8, 14.9) 2588 63.6%  83.4% 86.5% 90.7%
In Region B
Inter-provincial migrants 777 21.9 (14.0, 32.6) 466 40.0% 56.6% 60.1% 65.7%
Intra-provincial migrants 212 26.8 (16.2, 35.7) 152 51.2% 69.0% 72.1% 75.6%
Residents 7313 19.1 (12.2, 29.6) 4334 42.1%  56.6% 59.6% 66.0%

Note: IQR: interquartile range; the reverse Kaplan-Meier method was used to calculate the median follow-up time; the product-limit method
was applied to estimate ART initiation probability in this study.
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Figure 3.3 Plots of cumulative probability of ART initiation during the study period.
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Table 3.5 Comparison of ART initiation between migration patterns at the baseline

ART initiation
Total HR (95%Cl)
N (%)
Overall analysis
Cities in regions
Region A 14471 12084 (83.5) 1.00
Region B 8302 4952 (59.6) 0.74 (0.62~0.88)
Migration status at the baseline
Residents 10340 6922 (66.9) 1.00
Inter-provincial migrants 9749 7776 (78.8) 0.90 (0.86~0.94)
Intra-provincial migrants 2684 2338 (87.1) 1.01 (0.95~1.06)
Inter-provincial VS. Intra-provincial migrants — — 0.90 (0.86~0.94)
Stratification by regions
In Region A
Residents 3027 2588 (85.5) 1.00
Inter-provincial migrants 8972 7310 (81.5) 0.90 (0.86~0.94)
Intra-provincial migrants 2472 2186 (88.4) 0.99 (0.94~1.05)
Inter-provincial VS. Intra-provincial migrants — — 0.90 (0.86~0.95)
In Region B
Residents 7313 4334 (59.3) 1.00
Inter-provincial migrants 777 466 (60.0) 0.88 (0.80~0.98)
Intra-provincial migrants 212 152 (71.7) 1.09 (0.92~1.28)

Inter-provincial VS. Intra-provincial migrants

0.81 (0.68~0.98)

Note: covariates were adjusted in the Frailty model, including age, gender, ethnicity, marital status,
occupation, education, venue of diagnosis, transmission route, CD4 cell count, address of reporting

institution.
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Table 3.6 Characteristics of domestic migrants with different migrations during the follow-up

Migrating to Returning to . .
Total other cities hometown No migration P
(N=12433) (N=171) % (N=854) % (N=11408) 9% ‘¢
Gender 0.134
Male 10877 152 88.9 729 85.4 9996 87.6
Female 1556 19 11.1 125 14.6 1412 12.4
Occupation 0.016
Stable jobs 341 7 4.1 19 2.2 315 2.8
Unstable jobs 7098 78 45.6 435 50.9 6585 57.7
Other jobs 1864 40 23.4 144 16.9 1680 14.7
Unemployed 3130 46 26.9 256 30.0 2828 24.8
Age group (years) <0.001
<30 5079 86 50.3 326 38.2 4667 40.9
30-40 3346 43 25.2 207 24.2 3096 27.1
40-50 2572 29 17.0 180 21.1 2363 20.7
50-60 963 10 5.9 92 10.8 861 7.6
>=60 473 3 1.8 49 5.7 421 3.7
Marriage 0.022
Married 1533 22 12.9 121 14.2 1390 12.2
Divorce/Widowhood 6711 108 63.2 438 51.3 6165 54.0
Unmarried 4189 41 24.0 295 345 3853 33.8
Ethnics <0.001
Han 11310 153 89.5 741 86.8 10416 91.3
Others 1123 18 10.5 113 13.2 992 8.7
Education Level <0.001
<=9 years 6646 98 57.3 633 74.1 5915 51.9
> 9 years 5787 73 42.7 221 25.9 5493 48.2
Venue of diagnosis <0.001
Diagnosis in supervision institutions 487 38 22.2 119 13.9 330 2.9
Diagnosis in healthcare institutions 7130 75 43.9 521 61.0 6534 57.3
Diagnosis in CDCs 4816 58 33.9 214 25.1 4544 39.8
Transmission route <0.001
Homosexual 5829 69 40.4 263 30.8 5497 48.2
Heterosexual 6196 84 49.1 509 59.6 5603 49.1
Blood and others 408 18 10.5 82 9.6 308 2.7
CD4 count (cells/pL) <0.001
<200 2632 18 10.5 164 19.2 2450 215
200~500 6781 84 49.1 386 45.2 6311 55.3
>=500 2341 33 19.3 138 16.2 2170 19.0
untested 679 36 21.1 166 19.4 477 4.2
Address of reporting institution <0.001
Same with the current living county 7898 118 69.0 667 78.1 7113 62.4
Different from the current living county 2610 29 17.0 133 15.6 2448 215
Different from the current living city 765 18 10.5 53 6.2 694 6.1
Different from the current living province 1160 6 3.5 1 0.1 1153 10.1
City in regions 0.015
Region A 11444 149 87.1 774 90.6 10521 92.2
Region B 989 22 12.9 80 9.4 887 7.8
Migration status at baseline <0.001
Inter-provincial migrants 9749 151 88.3 727 85.1 8871 77.8
Intra-provincial migrants 2684 20 11.7 127 14.9 2537 22.2
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Table 3.7 Comparison of ART initiation between migration patterns during the follow-up

o ) ART initiation
Migration pattern during the follow-up Total HR (95%Cl)
N (%)
No migration 11408 10114 (88.7) 1.00
Returning to the hometown 854 105 (12.3) 0.06 (0.05~0.07)
Migrating to other cities 171 65 (38.0) 0.22 (0.17~0.27)

Returning to the hometown VS. Migrating to other cities

0.30 (0.22~0.40)

Note: covariates were adjusted in the Frailty model, including age, gender, ethnicity, marital status,
occupation, education, venue of diagnosis, transmission route, address of reporting institution, CD4
cell count, city category, and the baseline migration status.
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Appendix 3.1
Simplified questionnaire for people newly diagnosed with HIV

1. Patients’ name

2. |D for patient 3. Gender: 0 Male 0 Female
4. Date of birth 5. Ethnicity

6. Education:
illiteracy/primary school/junior school/ senior school/associate degree/college and above
7. Occupation:

teacher/healthcare workers/retired personnel/civil servant/child-care
workers/peasant/fisherman/factory worker/rural migrant workers/drivers/commercial service
providers/ catering attendant/ unemployed

8. Administrative code of Current residence__ 9. Administrative code of Registered residence
10. Marital status:
oUnmarried CMarried/living with partner 0 Divorced/Separation/ Widowed 0 Unknown
11. Partner’s HIV status: 0 Positive 0 Negative 0 Unknown
12. Transmission source:
CBlood transfusion CPlasma collection tCiInjecting drug use £ Homosexual
01 Heterosexual 0Sex + Drug tOMother-to-child cUncertain COthers
13. Date of HIV diagnosis__ 14. CD4 Testing tYes (___count/uL) cONo
15. ART: OYes (Date __Year  Month _ Day) 0No
16. Sample source:

Women's reeducation center/ Drug rehabilitation center/ Detainees' testing/ Premarital
examination/ outpatient testing/ blood product testing/ preoperative examination/ physical
testing/ outpatient of sexual disease clinics/ pregnancy testing/ VCT/ testing for spouse and
children of HIV positive case/ testing for entertainment staff/ occupational exposure

17. Current symptoms:
OFever 0OCough DDyspnea CChest pain CDiarrhea
JHeadache CJDecrease vision CJNausea CJLymphadenopathy

18. Reporting Institution

19. Administrative code of reporting address

20. Reporting Date ___Year Month Day
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Appendix 3.2
Simplified questionnaire for people living with HIV during follow-up

1. Patients’ name 2. Patients’ ID number

3. Administrative code of current residence

4. Number of visits

5. Status:

0O Die Date Reason

01 Loss-to-follow-up
O Retain in follow-up
6. Clinical symptoms since last visit:

OYes (example symptoms as follows: OThrush COral hairy leukoplakia CTB)

ONo
7. ART:

OYes(Date _ _Year  Month __ Day) 0ONo
8. Methadone Maintenance Treatment:

OYes(Date  Year  Month _ Day) 0No
9.CD4 Date

10. Follow-up institution

11. Date of follow-up
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Appendix 3.3

Table S3 Categorization and rationale of variables for ART initiation analysis

Variables Categorization of variables for analysis Rationales for variable recategorization

Aae 1="<30"; 2="30-40"; 3="40-50"; 4=50-60";5=" >=60" Accordina to published studies.

Gender 1=" female”; 2=“male” There were only two options in the questionnaire.

Ethnicity 1=“Han ethnicity”; 2="other ethnicities” Most domestic migrants were of Han ethnicity.
The “unknown category” in the original dataset

Marriage 1="“unmarried”; 2="“married”’; 3="divorced/widowhood” was verified and was recategorized into the three

groups.
. 1="<=9 years" (illiteracy/primary school/junior school) . . .
Education 2=">9 years" (senior school/associate degree/college and above) In China, nine-years education was compulsory.
1="stable jobs" (teacher/healthcare workers/retired personnel/civil People with stable jobs have social health
Occupation 2="unstable jobs" (child-care workers/peasant/fisherman/factory insurance, but people with unstable jobs do not

Transmission route

HIV testing source

CD4 cell count at diagnosis

Reporting address

City in the region

Migration during the follow-up

Die
Loss-to-follow-up

worker/rural migrant workers/drivers/commercial service providers/
catering attendant)

4="others" (unknown/others)

1="heterosexual"; 2="homosexual"; 3="blood and others"
1="Diagnosis in supervision institution" (Women's reeducation center/
Drug rehabilitation center/ Detainees' testing)

2="Diagnosis in healthcare institution" (Premarital examination/
outpatient testing/ blood product testing/ preoperative examination/
physical testing/ outpatient of sexual disease clinics/ pregnancy testing)
3="Diagnosis in CDC" (VCT/ testing for spouse and children of HIV
positive case/ testing for entertainment staff/ occupational exposure/)

1="<200"; 2="200-500"; 3=">=500"; 4="untested"
1=Same with the current living county
2=Different from the current living county

3=Different from the current living city
4=Different from the current living province
1="Region A"; 2="Region B"

1:”YCS”; 2:”NO”

1:”YGS”; 2:”NO”
1:”Yes7’; 2:”NO”

have social health insurance. Social health

insurance was paid by employment institutions.
Heterosexual and homosexual transmission

contributed to most of the new infections.

Most testing in supervision and healthcare
institutions was passive, but most testing in the
CDC was active.

According to the definitions of late diagnosis from
the published studies.

If the address of reporting institution was the same
with the current living county, it means that the
communication between CHC/CDC and
reporting institution is easier than across counties
or cities.

Economic development, healthcare resources and
the size of domestic migrants living with HIV
were different between these two regions.

Patients have two statuses.

There were only two options in the questionnaire.

There were only two options in the questionnaire.
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Chapter 1V

Antiretroviral Therapy Attrition among Domestic Migrants Living with HIV in
Guangdong, China: A Retrospective Cohort Study

Abstract

Background Sustained ART is vital to the success of the HIV care cascade. Migrants are facing
barriers to retain in ART due to their high mobility. This study investigated ART attrition among

DMLH.

Methods The data were extracted from the subsystem of ART for adults in Guangdong province.
All participants with confirmed HIV diagnosis and initiating ART from July 1, 2016, to
December 31, 2018, were extracted from the baseline data set and were followed until December
31, 2019. Migration status at the time of ART initiation was documented as the exposure of
interest, and ART attrition was measured as the outcome of interest. Cumulative probabilities of
attrition were calculated by the product-limit method. The frailty model considering the
clustering effect from cities and adjusting covariates was performed in the analysis to assess the

impact of migration status on ART attrition.

Results Among the total of 15, 297 participants, over 60% of these patients were domestic
migrants, 7,167 (46.9%) for inter-provincial migrants and 2,209 (14.4%) for intra-provincial
migrants, and the rest were residents. Nearly 94% of DMLH clustered in Region A and the rest
were in Region B. At the end of this study, the cumulative probability of attrition was 38.27%
among residents, which was almost two times higher than that among inter-provincial migrants
(18.09%) and intra-provincial migrants (16.50%). There was heterogeneity of ART attrition

between Region A and Region B. In Region A, the probability of attrition among inter-provincial
89



migrants (HR=1.20,95%ClI: 1.00~1.43) and intra-provincial migrants (HR=1.15, 95%CI:
1.00~1.33) tended to be higher than that among residents. In Region B, the probability of ART
attrition among inter-provincial migrants (HR=0.88, 95%CI: 0.74~1.05) and intra-provincial

migrants (HR=0.79, 95%CI: 0.57~1.09) tended to be lower than that among residents.

Conclusion In conclusion, it is necessary to reduce ART attrition among domestic migrants and
residents in the setting of universal treatment. Future policies and interventions should properly
take domestic migrants’ vulnerability and regional disparity into consideration to improve ART

retention.

Key words: Antiretroviral therapy, attrition, domestic migrants, China
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Introduction

Sustained ART is vital to the success of the HIV care cascade. Previous research has
shown that PLH who had maintained regular ART care had lower viral loads and longer survival
than those with even one visit missing (UNAIDS, 2014). Regular and ongoing ART care can
also benefit PLH with slower progression to AIDS-related events, decreased rates of
hospitalization, and lower transmission risk to others. Given the importance and benefits of
sustained ART to PLH, extensive effective interventions have been implemented to reduce ART
attrition among PLH (Shaw et al., 2018; Tripathi et al., 2011). However, regarding the
multifaceted characteristics of populations, there are several challenges for regular, ongoing

ART among some vulnerable populations including migrants.

Migrants even contributed to over half of new HIV cases in some European
countries(Hernando et al., 2015). Migrants were more likely associated with poor ART retention
compared to residents (Ross et al., 2018). The attrition rate of ART among migrants was nearly
three times higher than that among residents, and the risk of experiencing viral failure was also
worse (Reyesuruena et al., 2017; Sheehan et al., 2017). It was thought that migrants were being
‘left behind’ when we were working toward the goal of ending the AIDS epidemic (UNAIDS,
2018).

An accumulating body of studies have reported that migrants were more likely to
experience loss-to-follow-up in ART care, due to their high mobility, unfamiliarity with the host
city, disrupted social network, and inequality in their health care (Camlin & Charlebois, 2019;
Tanser et al., 2015)). Given the differences in social culture and health system, it was important
to understand the variation of subpopulations among migrants across countries and cultures.

Medical insurance restriction was the major barrier for migrants to retain in the ART program
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(Marukutira et al., 2020). In western European countries, shortage of knowledge restricted
migrants to access HIV service (European CDC, 2017). In Kazakhstan, undocumented migrant
workers were not eligible to receive HIV related service in host sites (Davis et al., 2017). There
were limited studies to comprehensively investigate ART attrition among migrants in China.
However, regarding the heterogeneity of culture and management systems between China and
other countries, the conclusions from other countries or settings are not appropriately generalized

to China directly.

As the economy developed very fast in China, the size of domestic migrants increased
from 30 million in the late 1980s to almost 250 million in 2017 (Zhao et al., 2018). In the sixth
national census of 2010, Guangdong province ranked top in China with nearly one-third of inter-
provincial immigrants (Census Office of the State Council [COSC], 2010). The distribution of
domestic migrants was unbalanced in Guangdong province,. Most domestic migrants clustered in
the cities around the Pearl River Delta where there were many factories (COSC, 2010). There
was a huge heterogeneity in the distribution of health resources across the cities because of the
unbalanced economic development (COSC, 2010). Domestic migrants accounted for nearly 40%
of PLH in Guangdong. Inter-provincial migrants living with HIV in Guangdong accounted for
20% of inter-provincial migrants living with HIV across China (Li et al., 2014; Li et al., 2015).
Although the epidemic of HIV among domestic migrants was heavy in Guangdong province,
there were limited studies that reported ART attrition among domestic migrants. Regarding the
huge size of domestic migrants and the heavy epidemic of HIV, Guangdong was an ideal site to

understand ART attrition among domestic migrants in the setting of universal treatment in China.
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Our study investigated the ART attrition among domestic migrants in Guangdong, China.
We hypothesized that inter-provincial and intra-provincial migrants were more likely to drop out

of ART than residents.
Methods
Data source

China constructed a comprehensive, national, web-based HIV/AIDS information system
that contained eight subsystems since 2008(Mao et al., 2010). In this study, data were extracted
from the ART for Adults System in Guangdong province. The subsystem of ART for adults
included two data sets, the baseline and the follow-up datasets. The baseline information was
collected at the time of ART initiation. After ART initiation, every patient was followed up at
2nd week, 1st month, 2nd month, 3rd month, and every three months thereafter. Each patient had
one record in the baseline data set, and many records in the follow-up data set. The baseline and
follow-up data sets of ART for adults can be linked by the unique code in the data sets.
Appendix 4.1 (Simplified questionnaire for adults at the time of ART initiation) presented the
information in the baseline dataset 1) residence: the administrative code of registered residence,
the administrative code of current residence, and the administrative code of ART clinics; 2)
demographics: age, gender, education, occupation, and marital status; 3) ART care information:
transmission route, date of ART initiation, time gap from HIV diagnosis to ART initiation; 5)
physical examinations: CD4 cell count, viral load (at least once a year), AIDS-related symptoms,
and AIDS stages. Appendix 4.2 (Simplified questionnaire for adults retaining in ART during the
follow-up) showed the collected information at each visit: demographics, CD4 cell count, AIDS-
related symptoms, AIDS stages, transferring ART to other clinics, ART attrition, and death-

related information.
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Inclusion criteria for participants

The study period was from July 1, 2016, to December 31, 2019. All participants with HIV
diagnosis and ART initiation from July 1, 2016, to December 31, 2018, were extracted from the
data set. Each participant was followed until December 31, 2019, to ensure alive patients were
observed for at least one year. The inclusion criteria for participants were: 1) aged 18 or above;
2) addresses of ART clinics were in Guangdong at the time of ART initiation; 3) HIV diagnosis

and ART initiation were between July 1, 2016, and December 31, 2018.

The selection process for participants was presented in Figure 4.1. The baseline and
follow-up data sets in the ART for Adults System were merged by a unique code. Everyone was
assessed according to the inclusion criteria. Observations with logic errors were deleted in the
analyses. The complete data set included the information at the time of ART initiation and the

potential results by the end of the study.

Measurements

The main exposure of interest was residence status at baseline. The definition of
residence was 1) for inter-provincial migrants, the administrative codes of current residence for
ART initiation were in Guangdong province, but the administrative codes of registered residence
were in other provinces; 2) for intra-provincial migrants, the administrative code of current
residence for ART initiation and the registered residence were both in Guangdong, but in
different cities; 3) for residents, the administrative codes of current residence and the registered

residence were both in Guangdong, and the same cities.

ART attrition was the outcome of interest for this cohort study. Patients with confirmed

ART drop-out or stop information in the data sets were categorized as individuals with ART
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attrition. ART attrition was automatically generated by the electronic system when patients
missed two consecutive regular visits or documented by doctors by hand. Other endpoints of this
study may include death, transferring to other ART clinics, and retaining in ART until the end of
the study. The person-time was the difference between the date of ART initiation to the date of
endpoints, including the date of ART attrition, the date of death, transferring to other ART

clinics, or the end of the study, whichever came first.

21 cities were categorized into Region A and Region B regarding the economic
development level, location, and proportion of DMLH accounting for PLH. Seven cities with
highly developed economy, around the Pearl River Delta, and a larger proportion of DMLH were
categorized into Region A including Guangzhou, Foshan, Dongguan, Shenzhen, Zhuhai,

Zhongshan, and Huizhou. The rest of the 14 cities were categorized into Region B.

Covariates of interest were also recategorized and presented in this study, including age,
gender, ethnicity, marriage, occupation, education, venue of diagnosis, transmission route, CD4
cell count, and the gap between diagnosis and ART initiation. The categorization and rationale

for each variable were presented in Appendix 4.3 (Table S4).

Statistical analysis

The frequency of patients’ characteristics was presented and compared between different
residence status. The product-limit method was applied to estimate the probability of ART
attrition at some specific time points and the log-rank test was applied to compare the
probabilities of ART attrition between three subpopulations. Reverse Kaplan-Meier method was
used to calculate the median follow-up months. The Frailty model was performed in the analysis

to adjust the clustering effect from cities. There were two levels, one for cities and the other for
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individuals. Since the management system for ART care was similar in the same city, the
clustering effect from cities was treated as random effects in the model. Death, transferring to
other ART clinics, and retaining in ART until the end of the study period were treated as
censored. Covariates previously identified as confounders for the relationship between residence
status and ART attrition either in China or other countries were included to adjust in this study.
An interaction term between residence status and city category was added in the Frailty model to
assess the heterogeneity of the impact of residence on ART attrition between different city

categories in Guangdong province.

SAS software windows version 9.4 (SAS Institute, Cary, NC, USA) and R software

windows version 3.5.1 (R Core Team, 2019) were applied in the whole analysis process.

Ethics

The study protocol was reviewed and approved by the IRB of UCLA and NCAIDS,

China Center for Disease Control and Prevention.

Results

Characteristics of participants

22,773 patients were assessed for their eligibility for this study and finally, 15,297 patients
were included in analysis. All participants in this study were newly diagnosed with HIV and
enrolled in ART from July 1, 2016, to December 31, 2018, and were followed up until December
31, 2019. Nearly 70% of participants were from Region A. Figure 4.2 and Table 4.1 presented
the distribution of DMLH at the time of ART initiation in Guangdong province. Among DMLH,
7,167 (46.9%) for inter-provincial migrants and 2,209 (14.4%) for intra-provincial migrants.

Nearly 94% of DMLH clustered in Region A. The remaining 6% of DMLH spread in Region B.
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There were 23 ART clinics allocated to a total of 35 counties or districts in Region A. Among these ART
clinics, nearly 90% implemented the policy of one-stop service. However, only 46 ART clinics were
distributed to a total of 106 counties or districts in Region B. And only 63% of these ART clinics
implemented the policy of one-stop service. Five cities with subways were also in Region A. Table 4.2
indicated that compared to participants in Region A, higher proportion of participants in Region B

were female, older than 60 years old, married, lower education level, heterosexual transmission,

inter-provincial, and intra-provincial migrants.

Table 4.3 presented the distribution of characteristics among all participants. Most
participants were infected with HIV through sexual transmission route including homosexual and
heterosexual transmission, Han ethnicity, and initiated ART within one month after HIV
diagnosis. Most domestic migrants were younger than 60 years old and only about one-third
were married. Among residents, about 20% of residents were older than 60 and over half were

married.

ART attrition among domestic migrants and residents

Table 4.4 and Figure 4.3 presented the cumulative probabilities of ART attrition at some
specific time points during the study period. The median of follow-up months in this cohort
study was 25.5 (IQR: 17.9, 32.8). In the overall analysis, by the end of sixth months, nearly
5.00% inter-provincial migrants and 5.12% intra-provincial migrants dropped out, but about
15.68% of residents dropped out of ART program at the same timepoint. At the end of this study,
the cumulative probability of ART attrition was 38.27% among residents, which was almost two
times higher than that among inter-provincial migrants (18.09%) and intra-provincial migrants

(16.50%). After stratification, in Region A, ART attrition probabilities were similar between

97



inter-provincial migrants (16.20%) and residents (16.72%). In Region B, ART attrition

probabilities among three subpopulations were higher than those in Region A.

Table 4.5 showed the comparison of ART attrition among residents, intra-provincial
migrants, and inter-provincial migrants with adjusting potential confounders. In the overall
analysis, PLH in Region B were more likely to drop out of the ART program than those in
Region A (HR=2.60, 95%CI: 1.18~5.77). There were no significant differences in the ART
attrition among residents, intra-provincial migrants, and inter-provincial migrants. However,
after stratification by regions, in Region A, the probability of ART attrition among inter-
provincial migrants (HR=1.15, 95%CI: 1.00~1.33) and intra-provincial migrants
(HR=1.20,95%CI: 1.00~1.43) tended to be higher than that among residents. In Region B, the
probability of ART attrition among inter-provincial migrants (HR=0.88, 95%CI: 0.74~1.05) and
intra-provincial migrants (HR=0.79, 95%CI: 0.57~1.09) tended to be lower than that among
residents. There were no significant differences between inter-provincial migrants and intra-

provincial migrants in ART attrition within each stratum.
Discussion

This retrospective cohort study was based on a province-wide PLH in Guangdong, China.
This is one of the earliest studies to comprehensively investigate ART attrition among domestic
migrants in China. The attrition rate in this cohort study during the first twelve months was
higher than a former nationwide cohort study from 2011 to 2015 in China (Zhao et al., 2018).
The attrition rate increased very fast in the first six months and later increased steadily. This
finding was consistent with the studies in Kenya (Hassan et al., 2015). Given that side effects
were very strong in the early phase, there were intensive follow-ups during the first six months.

The follow-ups were performed at the 2nd week, 1st month, 2nd month, 3rd month, and 6th
98



month. However, some participants had barriers to finishing the intensive visits probably because
of long transportation, inconvenience to take leave, and side effects. The finding added evidence
to reinforce the intervention at the early phase. Moreover, the warning was given in this study
that the attrition rate continued to increase over time. The finding collectively suggested that
ART attrition remained a challenge for the ART program in the setting of universal treatment in

Guangdong, China.

The finding suggested that PLH was more likely to drop out of the ART program in
Region B than that in Region A. It can be explained by the unbalanced healthcare resources in
the ART program across regions. In Region A, there were more ART clinics in each county or
district. The service quality of the ART program was also higher in Region A. Most ART clinics
implemented the policy of one-stop service in Region A, which had been proven effective in
improving ART performance among patients. There were two largest hospitals for infectious
diseases located in Region A. One was in Guangzhou and the other was in Shenzhen. Patients
cannot only take ART care but also receive other medical treatment in these two hospitals.
Besides, patients in Region A received higher education and were much younger than that in
Region B. It was easier for them to accept new knowledge and communicate with doctors. All of
these factors worked together to contribute to improving patients’ ART adherence in Region A.
More ART clinics should be approved and one-stop service policy should be promoted in Region

B to decrease patients’ attrition in the ART program.

This study also showed that the comparison of ART attrition between domestic migrants
and residents varied across regions. Compared to residents in Region A, inter-provincial and
intra-provincial migrants were more likely to drop out of the ART program. However, in Region

B, inter-provincial and intra-provincial migrants were less likely to drop out of ART care than
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residents. The heterogeneity may be attributed to the differences in transportation, ART service,
and culture between two regions. Among seven cities from Region A, five of them had subways
within the city. Among two cities without subways, Zhongshan city was small and convenient to
travel across the city, and each county or district in Huizhou had one ART clinic. The
transportation to ART clinics and the distribution of ART clinics in these seven cities were
convenient and balanced. The number of ART clinics in these seven cities from Region A was
nearly 2 times higher than that in Region B. Domestic migrants in Region B lived in the urban
areas, but residents in these cities lived dispersedly. Due to the unbalanced distribution of ART
clinics in Region B, transportation was a challenge for residents to retain in the ART program.
Besides, the culture was less inclusive in Region B. Residents living with HIV from Region B
were facing stigma from families, relatives, and friends (Ma, 2008). They worried about the
disclosure of their HIV status when they went to ART clinics and hesitated to retain in ART
program. The inconvenient transportation, the unbalanced distribution of ART clinics, and the
culture contributed to challenges for residents to remain in the ART program in Region B. This
finding reminded us that there was heterogeneity of ART attrition between Region A and Region
B in Guangdong province. Regarding that most DMLH clustering in Region A, more emphasis
should be paid on DMLH in this Region. Policymakers should integrate the healthcare resources
and local culture into future interventions to provide precise intervention towards domestic

migrants and residents living with HIV.

Several limitations should be added to this study. Because of the data originally for
administrative purpose, this study did not include some important variables which were potential
confounders in this analysis. Moreover, there were no structural-level variables to account for
the barriers from ART clinics and service providers. Furthermore, the electronic system was shut
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down nationwide from 2016 to 2018 and the records were supplemented later, which caused
many missing variables in physical examinations. Lastly, due to the management system, no
records were showing the status of ART care when patients were transferred outside of
Guangdong province. This restricted the analysis of the impact of transferring on the ART

program among domestic migrants.

In conclusion, it is necessary to reduce ART attrition among domestic migrants and
residents in the setting of universal treatment. Future policies and interventions should properly
take domestic migrants’ vulnerability and regional disparity into consideration to improve ART

retention.
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Figure 4.1 Flow chart for the cohort study development. All individuals were newly diagnosed and
enrolled in ART from July 1, 2016, to December 31, 2018, in Guangdong province.
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Figure 4.2 The distribution of domestic migrants living with HIV (DMLH) who were newly diagnosed
with HIV and initiated ART from July 1, 2016, to December 31, 2018, in Guangdong province. 94% of
these individuals were living in the cities (Guangzhou, Foshan, Dongguan, Huizhou, Zhongshan, Zhuhai,
Shenzhen) from Region A.
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Table 4.1 Distribution of participants and ART clinics across cities in this cohort study

_Domestic Residents  Number of . Number of ART Subway
Total Migrants living  living with Counties of ART clinics Wlth_one- in the
with HIV HIV or clinics stop service it

N (%) N (%) Districts N (%) y

Region A 11245  8862(78.8)  2383(21.2) 35 23 21(91.0) —
Guangzhou 3604  2662(73.9) 942(26.1) 13 4 4 (100.0) Yes
Shenzhen 3638 2989(82.2) 649(17.8) 7 2 2 (100.0) Yes
Zhuhai 352 256(72.7) 96(27.3) 4 2 2 (100.0) Yes
Foshan 1158 874(75.5) 284(24.5) 3 6 4 (66.7) Yes
Huizhou 461 287(62.3) 174(37.7) 6 6 6 (100.0) No
Dongguan 1554 1399(90) 155(10) 1 2 2 (100.0) Yes
Zhongshan 478 395(82.6) 83(17.4) 1 1 1 (100.0) No
Region B 4052 514(12.7) 3538(87.3) 106 46 29 (63.0) —
Shaoguan 195 25(12.8) 170(87.2) 12 2 1 (50.0) No
Shantou 365 99(27.1) 266(72.9) 9 5 2 (40.0) No
Jiangmen 442 143(32.4) 299(67.6) 8 6 5 (83.3) No
Zhanjiang 540 20(3.7) 520(96.3) 10 3 0(0.0) No
Maoming 349 14(4.0) 335(96.0) 7 5 4 (80.0) No
Zhaoging 254 43(16.9) 211(83.1) 9 7 5 (100.0) No
Meizhou 108 8(7.4) 100(92.6) 9 1 1 (100.0) No
Shanwei 149 12(8.1) 137(91.9) 5 1 1 (100.0) No
Heyuan 183 21(11.5) 162(88.5) 7 1 0 (0.0) No
Yangjiang 386 27(7.0) 359(93.0) 5 4 3 (75.0) No
Qingyuan 359 36(10.0) 323(90.0) 9 2 2 (100.0) No
Chaozhou 79 12(15.2) 67(84.8) 4 1 1 (100.0) No
Jieyang 323 37(11.5) 286(88.5) 6 3 1(33.3) No
Yunfu 320 17(5.3) 303(94.7) 6 5 3 (60.0) No

Note: the distribution of participants was summarized at the time of ART initiation.
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Table 4.2 Characteristics of participants in Region A and Region B

Region A Region B P
(N=11245) % (N=4052) % value
Gender <0.001
Male 9968 88.6 3094 76.4
Female 1277 114 958 23.6
Occupation <0.001
Stable jobs 485 4.3 172 4.2
Unstable jobs 6356 56.5 2353 58.1
Other jobs 1712 15.2 422 10.4
Unemployed 2692 23.9 1105 27.3
Age group (years) <0.001
<30 4436 39.4 770 19.0
30-40 3030 26.9 585 14.4
40-50 2257 20.1 813 20.1
50-60 960 8.5 783 19.3
>=60 562 5.0 1101 27.2
Marriage <0.001
Married 3864 34.4 2356 58.1
Divorce/Widowhood 1274 11.3 696 17.2
Unmarried 6107 54.3 1000 247
Ethnics
Han 10530 93.6 3979 98.2
Others 715 6.4 73 1.8
Education Level <0.001
<=9 years 5125 45.6 3109 76.7
> 9 years 6120 54.4 943 23.3
Venue of diagnosis <0.001
Supervision places 158 14 35 0.9
Healthcare establishments 6528 58.1 2949 72.8
Active testing 4559 40.5 1068 26.4
Transmission route <0.001
Homosexual 5714 50.8 544 13.4
Heterosexual 5374 47.8 3243 80.0
Blood and others 157 14 265 6.5
CD4 count (cells/pL) <0.001
<500 7887 70.1 2157 53.2
>=500 3103 27.6 789 19.5
untested 255 2.3 1106 27.3
Gap between HIV diagnosis and ART (days) 0.008
<30 7970 70.9 2864 70.7
30-60 1771 15.7 530 13.1
60-90 476 4.2 181 4.5
>=90 1028 9.1 477 11.8
Migration status at the time of ART initiation <0.001
Inter-provincial migrants 6780 60.3 387 9.6
Intra-provincial migrants 2082 18.5 127 3.1
Residents 2383 21.2 3538 87.3
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Table 4.3 Characteristics of participants in this cohort study at the time of ART initiation

Total Inter-provincial  Intra-provincial Residents P
migrants migrants value
(N=15297) (N=7167) % (N=2209) % (N=5921) %
Gender <0.001
Male 13062 6262 87.4 1963 88.9 4837 81.7
Female 2235 905 12.6 246 11.1 1084 18.3
Job <0.001
Stable jobs 657 171 2.4 71 3.2 415 7.0
Unstable jobs 8709 4276 59.7 1194 54.1 3239 54.7
Other jobs 2134 1021 14.2 377 17.1 736 12.4
Unemployed 3797 1699 23.7 567 25.7 1531 25.9
Age group (years) <0.001
<30 5206 2567 35.8 1229 55.6 1410 23.8
30-40 3615 2175 30.3 434 19.6 1006 17.0
40-50 3070 1657 23.1 314 14.2 1099 18.6
50-60 1743 573 8.0 131 5.9 1039 17.5
>=60 1663 195 2.7 101 4.6 1367 23.1
Marriage <0.001
Married 6220 2565 35.8 614 27.8 3041 51.4
Divorce/Widowhood 1970 947 13.2 159 7.2 864 14.6
Unmarried 7107 3655 51.0 1436 65.0 2016 34.0
Ethnics
Han 14509 6455 90.1 2191 99.2 5863 99.0
Others 788 712 9.9 18 0.8 58 1.0
Education Level <0.001
<=9 years 8234 3815 53.2 860 38.9 3559 60.1
> 9 years 7063 3352 46.8 1349 61.1 2362 39.9
Venue of diagnosis <0.001
Diagnosis in supervision institutions 193 125 1.7 23 1.0 45 0.8
Diagnosis in healthcare institutions 9477 4085 57.0 1205 54.5 4187 70.7
Diagnosis in CDCs 5627 2957 41.3 981 444 1689 28.5
Transmission route <0.001
Homosexual 6258 3523 49.2 1234 55.9 1501 25.4
Heterosexual 8617 3528 49.2 941 42.6 4148 70.1
Blood and others 422 116 1.6 34 15 272 4.6
CD4 cell count (cells/pL) <0.001
<500 10044 4977 69.4 1463 66.2 3604 60.9
>=500 3892 1948 27.2 676 30.6 1268 21.4
untested 1361 242 3.4 70 3.2 1049 17.7
Gap between HIV diagnosis and ART (days) 0.008
<30 10834 5000 69.8 1562 70.7 4272 72.1
30-60 2301 1154 16.1 330 14.9 817 13.8
60-90 657 327 4.6 90 4.1 240 4.1
>=90 1505 686 9.6 227 10.3 592 10.0
City in regions <0.001
Region A 11245 6780 94.6 2082 94.3 2383 40.2
Region B 4052 387 5.4 127 5.7 3538 59.8
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Table 4.4 Cumulative probability of ART attrition at some specific timepoints

Cumulative probability of ART attrition

Total Follow-up months  Number of ART
ota : iti 1st 6th 12th By the end of
Median (IQR) attrition month month month );he study
Overall
Total population 15297 25.5(17.9, 32.8) 2958 0.45% 9.11% 13.32% 25.63%
Inter-provincial migrants 7167 25.6 (18.1, 32.8) 930 0.27% 5.00% 8.36% 18.09%
Intra-provincial migrants 2209 25.5(18.1, 33.0) 282 0.41% 5.12% 8.35% 16.50%
Residents 5921 25.4 (17.6, 32.8) 1746 0.68% 15.68%  21.31% 38.27%
Stratification
Region A
Inter-provincial migrants 6780 25.6 (18.1, 32.8) 782 0.24% 4.20% 7.24% 16.20%
Intra-provincial migrants 2082 25.7 (18.2,33.2) 243 0.14% 4.16% 7.28% 15.35%
Residents 2383 25.9 (18.2, 32.8) 275 0.25% 3.07% 6.22% 16.72%
Region B
Inter-provincial migrants 387 25.3(16.9, 31.7) 148 0.78% 19.16%  28.01% 45.22%
Intra-provincial migrants 127 145 (21.5, 28.1) 39 0.80% 21.54%  26.65% 36.09%
Residents 3538 25.1 (16.9, 32.9) 1471 0.97% 24.34%  31.69% 53.11%

Note: IQR: interquartile range; reverse Kaplan-Meier method was used to calculate the median follow-up months; product-limit method was
applied to estimate ART attrition probability in this study.
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Figure 4.3 Plots of cumulative probabilities of ART attrition during the study period.
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Table 4.5 Comparison of ART attrition between migration patterns at the baseline

Total ART initiation HR (95%Cl)
N (%)
Overall analysis
Cities in regions
Region A 11245 1300 (11.6) 1.00
Region B 4052 1658 (40.9) 2.60 (1.18~5.77)
Migration status at the baseline
Residents 5921 1746 (29.5) 1.00
Inter-provincial migrants 7167 930 (13.0) 1.02 (0.91~1.14)
Intra-provincial migrants 2209 282 (12.8) 1.04 (0.90~1.20)
Inter-provincial VS. Intra-provincial migrants — — 0.98 (0.86~1.13)
Stratification by regions
In Region A
Residents 2383 275 (11.5) 1.00
Inter-provincial migrants 6780 782 (11.5) 1.15(1.00~1.33)
Intra-provincial migrants 2082 243 (11.7) 1.20 (1.00~1.43)
Inter-provincial VS. Intra-provincial migrants — — 0.97 (0.83~1.12)
In Region B
Residents 3538 1471 (41.6) 1.00
Inter-provincial migrants 387 148 (38.2) 0.88 (0.74~1.05)
Intra-provincial migrants 127 39 (30.7) 0.79 (0.57~1.09)

Inter-provincial VS. Intra-provincial migrants

1.12 (0.78~1.59)

“The potential confounders were adjusted in the Frailty model, including age, gender, ethnicity, marriage,
occupation, education, venue of diagnosis, transmission route, CD4 cell count, and gap between HIV

diagnosis and ART initiation.
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Appendix 4.1
Simplified questionnaire for adults at the time of ART initiation

Code for ART clinic

Ptid for patient 3. ART type: 0 Adult 0 Children

Patients’ name 5. 1D Number

Administrative code of Registered residence

Code for infectious disease card

1.
2.
4.
6. Administrative code of Current residence
7.
8.
9.

Date of bhirth 10. Gender: 0 Male 0O Female

11. Source of the ART fees: 01 Free 01 self-payment 01 Public medical treatment & Medical
insurance 0 Other

12. Marital status: OUnmarried CMarried/living together with partner 0 Divorced/Separation [
Widowed

13. Date of HIV diagnosis

14. Transmission source:

CBlood transfusion CPlasma collection Clnjecting drug use £ Homosexual

01 Heterosexual 0Sex + Drug tOMother-to-child cUncertain COthers
15. TB infection in latest one year: 0Yes CINo 15.1 Treatment for TB: OYes TONo
16. AIDS-related symptoms in latest three months:

OYes (example symptoms as follow: OThrush ©Oral hairy leukoplakia ©Continuous diarrhea
OTB 0Other opportunistic infection )

OONo DUnsure

17. Current symptoms:

oYes
OFever CCough CDyspnea IChest pain CDiarrhea
JHeadache CJDecrease vision CJNausea CJLymphadenopathy

ONo

18. WHO clinical stages: ol oIl olll oIV

19. Weight Height

20. CD4 CDs8
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Appendix 4.2

~N OO o1 W N

10.

11.
12.
13.
14.
15.

16.
17.

Simplified questionnaire for adults to retain in ART during the follow-up

. Code of ART clinics
. Ptid

. Patients’ name 4. Patients’ ID number

. Administrative code of current residence

. Number of visits Date
. Status:
0 Die Date Reason

O Transfer out  Date

. WHO clinical stages: ol oIl olll IV

. AIDS-related symptoms since last visit:

Yes (example symptoms as follows: OThrush COral hairy leukoplakia CTB)
ONo
Side effects of drugs since last visit:

OYes (example symptoms as follows: tiSleep difficulty 0 Headache mDecrease vision)

OONo
Weight: kg
Times of missing to take drugs during the last seven days
CD4 CDs8 Date
Viral load C/mL Date
Clinical indicators (examples as follows:):
White blood cell count 10M9/L
Platelet count 10M9/L
ALT U/L AST U/L
HBsAg Cipositive Cinegative anti-HCV 0positive Cnegative

Regimen for treatment

Date for next visit
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Appendix 4.3

Table S4 Categorization and rationale of variables for ART attrition analysis

Variables Categorization of variables for analysis Remarks

Age 1="<30"; 2=“30-40"; 3=“40-50"; 4=“50-60"; 5= >=60" According to published studies.

Gender 1=" female”; 2="male” There were only two options in the questionnaire.

Ethnicity 1="Han ethnicity”’; 2=“other ethnicities” Most domestic migrants were of Han ethnicity.

Marriage 1="“unmarried”; 2="“married”; 3="divorced/widowhood” The “unknown category” in the original dataset was

verified and was recategorized into the three groups.

Education 1="<=9 years" (illiteracy/primary school/junior school) In China, nine-years education was compulsory.
2=">9 years" (senior school/associate degree/college and above)

Occupation 1="stable jobs" (teacher/healthcare workers/retired personnel/civil

Transmission route

HIV testing source

CD4 cell count at ART initiation

Gap between HIV diagnosis and
ART initiation
City in the Region

Transfer to other ART clinics
Die
Loss-to-follow-up

2="unstable jobs" (child-care workers/peasant/fisherman/factory
worker/rural migrant workers/drivers/commercial service
providers/ catering attendant)

3="unemployed" (unemployed)

4="others" (unknown/others)

1="heterosexual"; 2="homosexual"; 3="blood and others"

1="Diagnosis in supervision institution" (Women's reeducation
2="Diagnosis in healthcare institution" (Premarital examination/
3="Diagnosis in CDC" (VCT/ testing for spouse and children of
HIV positive case/ testing for entertainment staff/ occupational
1="<200"; 2="200-500"; 3=">=500"; 4="untested"

1="<30"; 2="30-60"; 3="60-90"; 4=">=90"
1="Region A"; 2="Region B"
1:7,Yesﬂ’; 2:7’N0”

1:”YCS”; 2:”N0”
1:”Yes7’; 2:”N0”

People with stable jobs have social health insurance, but
people with unstable jobs do not have social health
insurance. Social health insurance was paid by employment
institutions.

Heterosexual and homosexual transmission contributed to
most of the new infections.

Most testing in supervision and healthcare institutions was
passive, but most testing in CDC was active.

According to the definitions of late diagnosis from
published papers.

According to the definitions of early ART initiation from
published papers.

Economic development, healthcare resources and the size
of domestic migrants living with HIV were different
between these two regions.

There were only two statuses in the questionnaire.
There were only two options in the questionnaire.
There were only two options in the questionnaire.
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Chapter V
Summary

This study comprehensively investigated the multifaceted barriers towards ART initiation
and retention among DMLH in Guangdong, China. The findings provided more knowledge
about domestic migrants’ performance in ART initiation and retention and how these multilevel
barriers affected ART initiation and retention among DMLH. The results of this study indicated

multiple potential implications for improving ART initiation and retention among DMLH.

1) A specific health system for off-site reimbursement of social medical insurance is needed
for DMLH. A possible solution would be to increase the off-site reimbursement rate to the same

level as that in domestic migrants’ hometown.

2) An effective reward mechanism should be created to assess the service quality in each
ART related institutions. The assessment results should be related to service providers’ salaries

and job positions.

3) A unified platform should be constructed to provide immediate communications for
service providers from different institutions, cities, and provinces. The platform would help
service providers to track domestic migrants’ ART care and improve the efficiency of

transferring patients across institutions.

4) More flexibility in spending funds is essential to improve the effectiveness of service

provision. Policymakers should adjust the current audit rules to adapt to real-world settings.

5) More professional training and higher salaries are necessary for service providers to

remain in ART related service and ensure their service quality. Professional training would help
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service providers to get more skills as well as competitiveness. A high salary would motivate

service providers to provide high-quality service to patients.

6) Stigma reduction interventions should be continuously strengthened among the general

population to reduce barriers for domestic migrants to take ART services in their hometown.

7) The bonding between service providers and family members of domestic migrants should
be constructed in the future intervention. Family support would benefit service providers to

encourage domestic migrants to initiate ART and retain in ART.

The findings and suggestions from this study should be interpreted with multiple
limitations. First, the study may not be simply generalized to other provinces in China because
the policy to domestic migrants and migrants’ characteristics may be different from that in
Guangdong province. Second, information bias was unavoidable in the in-depth interview due to
social desirability. Service providers may have other concerns and did not report some sensitive
challenges and difficulties in work. Third, some DMLH who dropped out of ART were hard to
reach, so the barriers to ART retention among these patients were not identified. Forth, in
retrospective cohort studies, the data were collected originally for administrative purposes, so
some important variables related to domestic migrants were unavailable. Lastly, a shortage of

structural level variables restricted further analysis from regions and institutions.

Even with the above limitations, this study still provided a comprehensive understanding
of ART initiation and retention among domestic migrants and helped policymakers to design
more proper policies and interventions towards the current barriers. Future studies can focus

more on the ART experience among domestic migrants returning to their hometown.
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