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Abstract

International health experts agree that China is on the verge of an AIDS crisis. In response, the
Chinese government initiated the “Four Frees and One Care” policy in 2003 to decrease economic
barriers and increase access to antiretroviral therapies for people with HIV. However, long-term
treatment success requires not only access, but high rates of medication adherence. This
qualitative interview study with 29 persons receiving HIV care at Beijing’s Ditan Hospital
identified barriers to and facilitators of medication adherence. The interviews were guided by an a
priori conceptual model of adherence with four components: access, knowledge about
medications, motivation, and proximal cues to action. Barriers to adherence were related to stigma
and fear of discrimination; the medications themselves (including side effects and complicated
dosing regimens); and other economic issues (i.e., costs of transportation, lab tests, and
hospitalizations). Facilitators included participants’ strong will to live, use of electronic reminders,
and family support. These results support the conceptual model and suggest that successful
interventions must minimize stigma as it negatively affects all components of the model for
adherence.
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Introduction

Current reports of the AIDS epidemic in China estimate that approximately 650,000 people
are infected with HIV; of these, about 75,000 people are living with AIDS. Approximately
80 percent of people who are HIV-positive do not know they are infected and the epidemic
is spreading from high risk groups to the general population (Kaufman & Jing, 2002; China
Ministry of Health [MOH] et al, 2006). The Chinese government’s response to the epidemic
has been to implement the “Four Frees and One Care” policy (see Table 1 for services
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offered to eligible citizens), which is financed by the Central Government’s Treasury
department and implemented by local governments through rural clinics and regional
pharmacies. Eligibility is based on the Aukou or township where an individual holds a
residency card (China MOH, 2003; China MOH et al, 2006; Wu et al, 2006).

The effort to increase economic access to antiretroviral therapy (ART) is vital to the success
of treatment programs. Yet it is equally important to establish parallel programs to assure
high rates of long-term medication adherence (95-100% of prescribed doses) to maximize
health benefits and minimize drug resistance (Friedland & Williams, 1999). Theoretical
work on antiretroviral adherence has focused on separate but related factors that are
correlated with ART adherence including social support (Bontempi, Burleson, & Lopez,
2004; Gonzalez et al., 2004; Simoni, Frick, Lockhart, & Liebovitz, 2002); self-efficacy
(Johnson et al., 2006; Reynolds et al., 2004); coping styles (Catz, Kelly, Bogart, Benotsch,
& McAuliffe, 2000; Gore-Felton et al., 2005; Weaver et al., 2005); andART-related
information, motivation, and behavior (Amico, Toro-Alfonso, & Fisher, 2005; Fisher,
Fisher, Amico, & Harman, 2006; Kalichman, Malow, Devieux, Stein, & Piedman, 2005). It
is not yet clear how these various factors function and interact in the social context within
which HIV infection and treatment occur in China, which has a strong familial orientation
that is characterized by a reliance on interpersonal relations (Yang, 1995).

Conceptual model of adherence in China

Methods
Setting

We developed a preliminary conceptual model to better understand what is needed to
promote optimal ART adherence in China (Figure 1), based largely on the information,
motivation, and behavioral (IMB) model described by Fisher and colleagues (2006). Our
conceptual model suggests that there are four components that are necessary for consistent
medication adherence. First, persons with HIV/AIDS must have access to medications and
other supports to allow for ongoing monitoring of health and treatment regimens (a
structural component). Second, they require correct knowledge (i.e., about dosing schedules,
resistance, potential side effects) to take their medications (a cognitive component). Third,
they must be motivated'to take the medications (a psychological component). Fourth, they
need to have the medication available and rememberto take the medication at the
appropriate time (an internal cue) or be prompted by a family member or an alarm (an
external cue). These external cues represent a social/mechanical component. The
components all affect each other and collectively work to enhance medication adherence.

The model in Figure 1 is situated inside a larger box that signifies the social environment in
which the threat of stigma and discrimination are constant factors that affect all components
of the model. This is particularly true in China, where general public knowledge about HIV
transmission remains low, and suspicion of and discrimination against persons with HIV/
AIDS is still common (Cao, Pang, & Wu, 2005; Yang, Zhang, Chan, & Reidpath, 2005). In
the present study, as the first part of a larger project to promote HIV-medication adherence
in Beijing, we conducted a qualitative study to explore barriers to and facilitators of ART
adherence to inform our conceptual model.

This cross-sectional qualitative interview study was conducted at Ditan Hospital, which is
regarded as one of Beijing’s premier specialist hospitals for HIV/AIDS care. Ditan Hospital
serves about 1200 patients with HIVV/AIDS, of whom about one third (31%) are on ART.
The ratio of male to female patients is 5 to 1 and about 80% of patients come from outside
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the city limits. The average age of patients is 35 years (range 5-68). Seventeen percent of
patients are men who have sex with men.

Recruitment and Consent Procedures

We recruited two groups of persons with HIVV/AIDS: those who had been on ART for at
least four months (“ART-experienced,” 7=21) and those who had started ART during the
current hospitalization or a recent outpatient visit (“ART-naive,” 77=8). Six physicians and
one senior nurse in the Ditan HIV/AIDS section (who all had existing relationships with the
patients) recruited potential study participants from both the inpatient and outpatient wards
during a hospitalization or usual care visit. These clinicians told potential participants about
the study and referred them to study personnel for a one-time, semi-structured in-person
interview. Interested participants reviewed and signed a written consent form after being
assured that no data linking names with study identifiers would be maintained. Participants
received a small monetary incentive of 150 RMB (~USD$20) for their time. All study
procedures were reviewed and approved by the institutional review boards of Ditan
Hospital, China CDC, and the University of Washington.

Data Collection, Management, and Analysis

Results

The research interviews were conducted one-on-one between the participant and one
interviewer. Interviewers included physicians and a nurse educator from the Ditan Hospital
and two of the study investigators. The semi-structured interviews were conducted in
Mandarin and covered the following topics: (1) the patient’s treatment and side effect
history withART; (2) current medications and adherence behaviors; (3) knowledge of and
instructions about medication taking, how the medications work, and the consequences of
missed doses; (4) barriers and facilitators to adherence; and (5) any hopes or worries about
the medications.

All but six of the interviews were audio recorded and transcribed; for the other six, the
interviewer took detailed notes and immediately typed them in transcript form. All
transcripts were translated into English by four bi-lingual research staff and were then coded
using Atlas.ti (Scientific Software Development, 2005). After initial coding into broad
topical categories, we generated reports for a given topic across all the participants and
reviewed them to identify ways in which the narratives corresponded to the components of
the conceptual model and new themes that emerged from the analysis.

Sample characteristics

Characteristics of the study sample are reported in Table 2. Thirty-eight percent of the
participants did not know (/7= 3) or did not report (n7= 8) the source of their HIV infection.
The reported transmission routes included blood products (n=8) and sexual contact (n=10).

Adherence barriers and facilitators

Table 3 presents the main themes from the analysis of barriers and facilitators, organized
according to the components of the conceptual model. All of the participants reported that
their adherence was generally very good and that they rarely missed doses. When they did
miss doses, they usually remembered to make up the dose within a few hours. Participants
reported that the main barriers to adherence were related to stigma and fear of
discrimination, the medications themselves (including side effects and complicated dosing
regimens), and financial issues. Facilitators included participants’ motivations and use of
proximal cues to action. In the next section, we present participants’ quotes to illustrate how
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they described barriers and facilitators to adherence. Quotes are followed by identifier codes
and information about the participant’s ART group, subject number, sex, and age.

Stigma and discrimination—Worries about stigma and discrimination underscored
many of the barriers. Eight participants mentioned negative experiences with discrimination
related to their HIV status, the consequences of which included being isolated by and not
receiving treatment from health care providers, being shunned by friends and family, and
losing jobs (and thus the source of income and health insurance). All of the participants were
concerned about the negative social costs of disclosure beyond (and sometimes including)
their immediate social circle. Ten participants reported being very careful about hiding their
medication-taking when they were in the presence of others who did not know their HIV
status. This was especially a barrier for working persons. For example, one man reported,

I don’t like other people [at work] to see [me take my medications] because | think
that if other people see that, they would ask what | am taking and if | feel well or
something, and why | have to take medicine everyday. There will be a series of
questions. So I try to hide from others when | am taking the medicine. ...So
sometimes | take my small medicine box and go to the bathroom. I lock the door
and take the medicine there. (ART-Exp-20, male, age 42)

Several participants mentioned considering changing jobs due to travel or scheduling
difficulties. Two people discussed deliberating about returning to work because of the dual
problem of interference with their medication schedule and the risk of discovery of their
HIV status by co-workers or clients. Those who took their medications in front of others told
them they were vitamins or supports for the immune system. Some transferred pills to
unmarked bottles to avoid questions; however, one person described how this strategy
worked against him:

Once | used a vitamin box to hold [my pills] and my coworkers saw it and asked
for it. I didn’t give it to them, and they were not happy with that. ...If other people
take it, it would be bad for both me and others. (ART-Naive-6, male, age 28)

Access—Before the Four Frees and One Care policy was implemented, cost posed a
significant barrier for eight of the ART-experienced patients, with monthly medication
expenses frequently costing 2-3 times their monthly incomes. One participant reported that
she and her HIV-positive husband had to sell their house to cover their medication costs, and
four other participants considered selling their houses if necessary. Currently, most costs for
first line therapies and for measuring CD4 cell counts are covered by the Four Frees policy.
However, costs for labs for viral loads, transportation, and the time away from work for
physician visits and prescription refills remain economic and social barriers. This is
particularly onerous for those who travel from distant provinces for care in Beijing.

Health insurance is not universally available in China. Of the nine participants who reported
having insurance, only five said they used it. The others chose not to out of concern that
either their insurance company or employer would disclose their HIV status. In addition,
most participants said they skip getting expensive lab tests, including CD4 counts and viral
loads, unless they access them through research studies or the hospital on special days when
tests are free. One man’s story reflects all these issues:

Why did I say that | would come to the hospital tomorrow? Because | want to get
tested for CD4 again. Tomorrow, it is arranged that the carriers in Beijing will get
free testing. ... The medication | am taking now is free. But | have to pay for the
[tests and] treatment out of pocket. Medical insurance is connected with the jobs. |
don’t have a job right now. Other patients | know who have jobs and insurance
won’t use the insurance for this disease [because they don’t want other people to

AIDS Care. Author manuscript; available in PMC 2012 December 26.



1X31-)lew1a1ems 1X31-){Jewiaremsg

1Xa1-)lewarems

Page 5

find out about their HIV]. ... The insurance company examines the drug very
carefully. They can tell what disease you have based on what meds have been
prescribed. (ART-Exp-7, male, age 46)

Another man described how he lost access to medications during the SARS epidemic when
the public health infrastructure closed down to minimize the spread of infection:

In April [2003] we got the SARS epidemic, which interrupted all my connections
with others and my treatment plan [that] was interrupted totally from April to July.
...Because of the SARS epidemic, there was no one on the street basically, and no
one | knew that | could turn to either. ...My health was declining again. | made
plenty of phone calls. Finally, in July, Ditan re-opened the outpatient department
and the hotline for consultation was re-opened too. But the outpatient department
had been moved from the general wards [and] | couldn’t find them. ...Eventually |
got the right information, and they told me that | could go to the hospital for my
next prescription. (ART-exp-17, male, age 36)

Knowledge—All but two of the patients reported receiving medication-taking instructions,
and information about how the drugs work, managing side effects and the consequences of
missed doses. However, the two ART-experienced people who had not received instruction
at the initiation of their therapy attributed their poor adherence and subsequent problems to
this lack of knowledge. One of these men had the additional disadvantage of language
barriers that made it difficult to obtain the information he needed.

[When I first got the medications,] | didn’t know that there is a strict time
requirement, [that] I should take it at 6:00 in the morning and 6:00 in the afternoon.
| didn’t understand it. ...1 couldn’t understand Mandarin very well. So every time [I
see the doctor], | have to write down what | want to say. ...l am still not very clear
on a lot of things about this disease. One is about the medicine. The second is about
my situation. | don’t know. The doctor doesn’t tell me. ...1I just found out that |
have drug resistance. (ART-Exp-5, male, age 66)

Motivation—The motivation for adherence mentioned most often was feeling the health
benefits after taking medications. The positive effects gave participants courage and stamina
to cope with short- or long-term side effects:

The power of living is much more powerful than the side effects. Aside from this,
the instruction from the doctors has indicated that there are side effects, and those
side effects will disappear after a period of time, so | am mentally prepared. (ART-
Exp-7, male, age 46)

The health benefits also helped to offset worries about possible long-term toxic effects to the
liver, kidney, and immune system. As one man said,

[The most helpful thing for me is my] confidence in the medicine. Just believing
that the medicine will work. It is necessary for my health. | have to take it no matter
what even though it is poison. It is very toxic. But I still have to take it. Otherwise
my health will get bad. (ART-Exp-14, male, age 40)

Another set of motivators included having a strong will to live (or fear of death) and a desire
to live long enough to take advantage of a perceived eventual cure. Many participants had
been seriously ill for months to years before receiving a diagnosis of HIV/AIDS. Once they
understood that the medications could give them a second chance on life, they wanted to do
all they could to sustain their health.
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The fear of drug resistance motivated high adherence for several reasons, including avoiding
expensive monitoring lab tests, lacking access to second- and third-line therapies (which
often require paying out of pocket and having international connections to acquire the
imported medicines), and fear of running out of viable options to sustain long-term health.
The following reflects many of these concerns:

I heard that this medicine can only be effective for two or three years. Then the
drug resistance will appear. | am using the first line medicine. The second line
medicine has not shown up yet. What if we developed drug resistance? ...It is very
expensive to test the drug resistance. If the CD4 count goes down, it must be the
drug resistance. No medicine to change to. | am still taking first line. Some people
are already taking the second, or third line. They don’t have any [more] medicine.
No matter how much they would like to spend. (ART-Exp-6, male, age 30)

Finally, participants reported that their obligations to family members were important
reasons to maintain good adherence. For most, this was an additional motivator among
many, but for one man who was not coping well with the shame he felt he had brought to
himself and his family, it was the only motivation he had: “If | didn’t have a family and was
only by myself, | wouldn’t care anymore. | would not be afraid of death. | wouldn’t treat it.”
(ART-Exp-10, male, age 40)

Proximal cues to action—AlImost everyone reported using a mix of one or more internal
and external cues for adherence. Fifteen participants reported that their own good habits and
discipline were their primary reminders. Their good habits, coupled with a routine schedule,
once- or twice-daily regimens, and a reminder—an alarm, a pillbox, or another person—
made it fairly easy to maintain good adherence.

Family members won’t always be with me. | can only ask my parents to remind
me. But, if | go to work or on a business trip, they are not likely to follow me
everywhere. My cell phone is always with me, which is most convenient. [It is
also] necessary to keep in mind the importance of good adherence. You attach
importance to it, and you are more likely to practice. (ART-Naive-8, male, age 32)

Conversely, having irregular schedules or a 3—4 times daily dosing schedule made it more
likely that people would miss doses or be late taking their medications. Six participants
admitted to simply forgetting a dose while watching TV or visiting with friends.

Discussion

In this empirical investigation of antiretroviral medication adherence in Beijing, China, we
conducted semi-structured interviews with 29 persons with HI\VV/AIDS from Ditan Hospital.
We found substantial support for the four components of our proposed model of adherence
—access, knowledge, motivation, and cues to action. In addition, our data on barriers and
facilitators revealed some challenging issues for long-term adherence interventions based on
larger structural factors. First, while the Four Frees and One Care policy is meant to improve
access to counseling and treatment, the residency requirement may need to be reconsidered
given the legitimate concerns participants had about confidentiality and fear of stigma and
discrimination in the tight-knit Aukou communities. These concerns created incentives for
participants to forego using free local services and insurance (when they had it) and incur
significant costs for transportation to urban centers, lost time from work, hospitalizations,
and viral load lab tests. Therefore, intervention efficacy may depend on addressing these
important structural factors.

Findings from this study suggest that many participants have family members who are
already actively assisting with their medications. More research is needed to determine the
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extent of knowledge and skills family members have in relation to promoting effective
medication adherence. Family-based interventions aimed at providing education and
instruction about HIV treatment as well as strengthening problem-solving and
communication skills may be promising. However, the development of such interventions
must be tailored to account for variations that exist in terms of availability and type of
familial support and the extent to which the person living with HIV desires such
involvement (Li et al., 2006).

The findings from this study must be interpreted in the context of some methodological
limitations. First, all participants were recruited from one hospital in Beijing that is
recognized for its high quality HIV care. Patients recruited from care facilities with less
specialized knowledge or located in rural environments may report different barriers and
facilitators to adherence. For example, our sample included no active injection drug users,
who characterize the epidemic in the southern provinces of China. Additionally, interviews
were conducted and transcribed in Mandarin but then translated and analyzed in English
creating the possibility of shifts in the intended meaning of participants’ responses. We
addressed this by sharing our results with clinicians and researchers in Beijing who
generally concurred with our interpretation of these findings. Finally, physicians and nurses
conducted most of the interviews, which may have led to either socially desirable responses
on the part of the participants or more candid responses. The participants in this study did
express trust and respect for their providers, based on longstanding relationships and the
provider’s knowledge and comfort discussing HIV.

Future research is needed to explore further how generic models of adherence are influenced
by specific cultural contexts, especially in resource-constrained settings experiencing
expanded access to antiretroviral treatment. Focusing on structural factors that affect both
access and adherence, as well as the cognitive and psychological components, will be crucial
in these contexts.

In our ongoing work in Beijing with ART-naive and -experienced patients, we are testing
the feasibility of a nurse-delivered counseling intervention that encourages family
involvement and offers the choice of electronic reminders. Given the difficulties of
identifying specific strategies that are most efficacious (Simoni et al., 2006), this line of
work, bolstered by qualitative findings such as those reported here, promises to yield
solutions that may enable individuals in developing countries to achieve and maintain the
long-term adherence ART requires.
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Table 1

Components of the Four Frees and One Care policy

1 Free antiretroviral treatment (ART)@ for AIDS patients in financial difficulty in rural and urban areas.
2 Free HIV antibody testing and counseling.

3 Free counseling and measures for HIVV+ pregnant women to prevent mother-to-child-transmission.

4 Free nine-year education for AIDS orphans and children of AIDS patients.

One Care includes economic assistance to AIDS patients and their families.

a . L . . . . . . -
The ART is a combination therapy involving three classes of antiretroviral agents: nucleoside reverse transcriptase inhibitors (NRTIs); non-
NRTIs; and protease inhibitors.
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Table 3
Barriers and facilitators to ART adherence
Barriers: Facilitators:
Stigma Motivation
. Avoids others when taking medications to avert HIV . Have seen positive treatment effects for self or others
disclosure (/7=8) (m=20)
. Avoids using anything such as alarms or pillboxes) that might . Have a strong will to live and/or fear of death,
call attention to oneself and/or invite questions from others, positive attitude, hope for a cure (/7=15)
including removing labels from pill bottles (/7=6) i
. Fear of drug resistance (/7=13)
Access I . .
. Feel an obligation to live for others family) (7=11)
. Other costs: transportation, time away from work, lab and . o .
hospital fees (/7=16) . Get counseling, support and medication instruction
from staff n=3)
. No pharmacy in provinces: must travel long distance to refill
prescriptions (/=1) . Have peer support (/7=2)
Knowledge Use of Proximal Cues to Action

Side-effects interfere/are a disincentive to continue
medications (/=11)

Conflicts with other medications e.g., cold medications,
sulpha drugs, Traditional Chinese Medicine (/=4)

No instructions provided at time of initiating medications
(r=2) or difficulty understanding them due to language
differences (/7=1)

Stopped taking medications when feeling well (/7=1)

Lack of Proximal Cues to Action

Have irregular schedules, timing doses around meals (/7=13)
Forget when watching TV or visiting with friends (/=6)

Have a complicated regimen and miss mid-day doses when get
distracted or are away from home (/7=5)

Strong self-discipline and development of good habits
(m=15)

Use a pillbox (/=11)
Have a family member who reminds them (/7=8)

Use electronic reminders watches & cell phones
(m=7)

Have a set routine/schedule; not working (/7=7)

Have a once- or twice-a-day medication regimen
(m=6)

Have a partner who also takes medications—both
remind and reinforce each other to take medications
on time (/7=4)
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