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Introduction: Adherence to antiretroviral treatment (ART) is vital in achieving virological treatment success.

This study assessed the prevalence of optimal ART adherence and its determinants among HIV/AIDS

patients in Vietnam.

Method: A cross-sectional survey was conducted with 1,016 HIV/AIDS patients at seven hospitals and health

centers providing antiretroviral treatment services in three provinces, including Hanoi, Hai Phong, and Ho

Chi Minh City. Self-reported medication adherence was measured using a 30-day visual analog scale (VAS)

and 7-day missed-doses questions.

Results: The mean adherence VAS-score was 94.5 out of 100 (SD�8.2), ranging from 40 to 100%. The rate of

suboptimal adherence was 25.9%. The rate of missed-doses was 25.2%. In multivariate analysis, increased

perceived self-efficacy, use of mobile phone alarms, and reminders from family members were associated with

optimal adherence; higher CD4 level, single status, and unstable employment were associated with suboptimal

adherence.

Conclusion: High rate of suboptimal adherence observed in this study highlights the importance of adherence

support interventions during ART. The use of mobile phone reminders, involvement of relatives, and HIV

self-management training programs have the potential to improve ART adherence in Vietnam.
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G
lobally, rapid expansion and early access to

antiretroviral treatment (ART) services have

resulted in a dramatic decrease in HIV-related

mortality and mobility (1, 2). However, the current

regimens are life-long requirement of strict compliance

by patients to achieve treatment success and prevent

drug resistance. In resource-scarce settings, where second

and third line ART regimens and viral load monitoring

are limited, routine assessment of and interventions

for patients’ adherence have become one of the biggest

priorities in delivering ART services.

Vietnam has a growing HIV epidemic, which emerged

initially in drug using populations (3, 4). By 2011, there

were approximately 198,000 HIV cases reported, and

46,000 patients in need of treatment received free-

of-charge medications at ART clinics (5). ART service

delivery has been decentralized, and ensuring its quality

and efficiency is critical (6). A recent study in two districts

found that only 75% of patients reported optimal

adherence, defined by 95% of prescribed medication (7).

In the literature, factors associated with ART adher-

ence have been identified, which include: substance use,

depression, medication side-effects, stigma and discrimi-

nation, and the lack of family and social supports (8�11).

These structural and social barriers varied across settings;

thus, it is necessary to characterize contextual fac-

tors affecting ART adherence if one would like to design

an effective intervention. To date, there is little infor-

mation available on adherence to ART across health

service administration levels in Vietnam. Using data from
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the 2012 Vietnam HIV Services Users Survey, we assessed

adherence to ART, and determinants of suboptimal

adherence in three metropolitan areas of Vietnam.

Methods

Study settings
We used data from the 2012 HIV Services Users Survey

(HSUS), which was administered in three HIV provinces

of Vietnam, including Hanoi, Hai Phong, and Ho Chi

Minh City (12, 13). The HSUS aims to evaluate various

dimensions of HIV services quality and outcomes from

the perspective of patients that informs HIV program

management and policy development in Vietnam. The

most HIV cases were found in Ho Chi Minh City, which

had more than 41,000 HIV cases and 23.1% of newly

detected HIV cases nationally in 2009. Hanoi, which is

the capital city of Vietnam and has a population of about

6 million, had 23,000 HIV cases. Hai Phong, a port city

of about 1.8 million citizens on the Red River Delta in

northern Vietnam, contains a large drug using popula-

tion of approximately 9,500, among whom approximately

50% were HIV-positive (14, 15).

Study design and participant recruitment
A cross-sectional study was conducted in seven hospitals

and health centers, which were selected based on the

following criteria: 1) they were central-, provincial- or

district-level hospitals or health centers; 2) they have

been providing ART services, and 3) a sufficient number

of HIV/AIDS patients attend each clinic. One central

hospital (National Hospital of Tropical Diseases), three

provincial hospitals (Dong Da, Viet Tiep, and Ho Chi

Minh Hospital for Tropical Diseases), and three district

health centers (Tu Liem, Binh Tan, and Le Chan District

Health Centres) were selected. All HIV-positive inpati-

ents and outpatients who were registering for care or

taking ART at selected hospitals were eligible for the

study. The ART clinics are integrated into general health

care facilities; therefore, if patients with HIV/AIDS have

other health problems than AIDS-related ones (oppor-

tunistic infections, ART side effects, or HIV counseling),

they will be admitted to corresponding departments.

Thus, inpatients at ART clinics mostly came with infec-

tious infections, and usually stayed for short periods,

and accounted for a small number in our sample (16).

We selected patients who were present at the clinics

during the study period until reaching at least 100

patients per site and 200 patients per clinic at the national

level. A total of 1,016 volunteer participants were inter-

viewed face-to-face by well-trained interviewers using a

structured questionnaire. The interview took approxi-

mately 30�40 min. Among 1,016 study participants,

60% of them were from Hanoi, while 20% were from

Hai Phong and Ho Chi Minh City, respectively. To

control the quality of data, we conducted periodic and

ad-hoc supervision during data collection. Data were

managed using a computerized program using double-

check entering and automated codes.

Measures and instrument
The questionnaire included three main parts. The first

part included questions about patient socio-economic

characteristics (age, gender, marital status, religion,

education, income, and employment) and HIV-related

characteristics (HIV/AIDS stages, history of drug use,

the duration of knowing their HIV status, and ART

access and duration). The second part assessed patients’

adherence using two measures. First, patients reported

their adherence over the past 30 days on a 100-point

visual analog scale (VAS), where 0 indicated complete

non-adherence and 100 indicated perfect adherence (17).

The threshold for optimal adherence was defined at 95%

and above (16). Second, we assessed the dose-adherence

by asking patients two simple questions: if they missed

taking any pills, or if they took pills 2 hours later than

scheduled over the past 7 days. Dose adherence was

considered optimal if patients reported ‘no’ to both

questions, and suboptimal if they answered ‘yes’ to any

question.

The third part included questions about medica-

tion adherence self-efficacy, reasons for missing doses,

and adherence aids. Adherence self-efficacy was assessed

using a global rating question: ‘Over the past month,

how confident have you been that you can comply with

ART?’ which included a five-level response option from

poor to excellent. Potential aids were also explored to

examine which might be feasible and effective measures

for enhancing ART adherence.

Policy implications

. More than a quarter of HIV/AIDS patients reported suboptimal adherence to antiretroviral treatment and that

suggests supporting interventions should be maintained throughout the course therapy.

. Simple adherence measures, self-reported VAS and missed doses, can be used for periodically assessing ART

adherence in clinical practice in Vietnam.

. Enhancing patients’ self-efficacy, involving family members, and using mobile phone alarms are potential

strategies for supporting ART adherence.
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Statistical analysis
We examined the prevalence of ART adherence and

suboptimal adherence, socio-demographics, and HIV-

related characteristics of respondents in descriptive

analysis. Multivariate linear and logistic regression was

used to determine factors associated with VAS score and

suboptimal adherence. Dependent variables of interest

included: (a) VAS score, (b) having VAS scores last month

less than 95%, and (c) reporting missed doses within the

last 7 days (16). We identified an ‘a priori’ set of candidate

variables, including socioeconomic status, health status

and ART, self-efficacy, and adherence supporting mea-

sures. We applied a stepwise forward model building

strategy where variables were selected based on the log-

likelihood ratio test, and we adopted a p-value B0.1, and

excluded variables at p-values �0.2 (18). Those variables

remained in the reduced model, but those that were

not statistically significant at pB0.05 have still been

presented if they imply clinical- or policy- importance.

Ethical considerations
This project is a part of the ‘Cost and cost-effectiveness of

HIV/AIDS care and treatment policy options in Vietnam’

research project. The use of these data was approved by

the Authority of HIV/AIDS Control, Ministry of Health,

Vietnam.

Results

Characteristics of participants
Of the 1,016 patients interviewed, 36.2% were female,

and the average age was 35.4 (SD�7.0). One-third of

patients were married or living with partners (34%); most

(86.5%) had at least secondary education. More than

half of respondents were self-employed or working with-

out a basic salary; 15.6% were officers, white-collar em-

ployees, or workers; and more than 22.6% were farmers

or unemployed (Table 1) .

With regard to clinical characteristics, 46.1% of

respondents reported a history of drug abuse. Over one

third of respondents had advanced to AIDS stage

(37.6%), half were in the symptomatic HIV stage (50%),

and 12.4% were asymptomatic. The mean duration since

first HIV-positive diagnosis was 5.7 years (SD�3.7

years). Most respondents (902/1,016; 88.8%) were taking

ART at the time of survey. The mean duration on

ART was 3.03 years (SD�2.1 years). Over one third

of participants (33.5%) had been enrolled in an ART

program for less than 24 months. The percentage of

patients with CD4 counts less than 200 cells/ml was

quite high (31%), and less than 350 cells/ml was 62.17%

(Table 1).

ART adherence, barriers, and adherence support
strategies
Assessment of ART therapy adherence is summarized in

Table 2. The mean percentage of adherence of 30-day

VAS score was 94.5 (SD�8.2), with a range of 40.0�
100.0. Using a score of 95% to determine optimal

adherence, 74.1% patients reported optimal adherence

in the month prior to the survey. With regard to missed

doses, 8.5% of patients reported forgetting pills in the last

7 days, and 16.7% reported taking pills late.

Table 1. Characteristics of participants

Characteristics Mean SD

Age 35.4 7.0

Years living with HIV (SD) 5.7 3.7

Household’s income per capitaa

(thousand Vietnam Dong)

2,042.4 53.8

N %

Education

Below high school 556 54.7

High school 307 30.2

Vocational training, college, university 153 15.1

Marital Status

Single 142 14.0

Have partners 325 32.0

Married 325 32.0

Widow/divorced/separated 224 22.1

Employment

Unemployed 181 17.8

Freelancerb 534 52.6

Officers, white collars, workers 158 15.6

Farmers 49 4.8

Others 94 9.3

Religion

Non 768 75.6

Buddhism 206 20.3

Others 42 4.2

Clinical characteristics

History of opiate drug abuse 468 46.1

Current opiate drug abuse 325 86.0

HIV stages

Asymptomatic 126 12.4

Symptomatic 508 50.0

AIDS 382 37.6

Taking ART 902 88.8

CD4 count

5200 249 31.1

200BCD45350 249 31.1

350BCD45500 194 24.2

�500 109 13.6

a1 USD�20,500 Vietnam Dong (2011).
bSelf-employed, non-salary basis.
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Table 3 presents various reasons for non-adherence or

missed doses among HIV/AIDS patients. The two most

common reasons were being busy with work (33%), and

forgetting to take medicine (21.5%). Other commonly cited

reasons included not taking pills along with them (14.5%),

sleeping through dose (11.5%), and travelling (6.5%). Most

of respondents used some strategy to remind them to take

their medication. The main devices used for adherence

supports were mobile phone’s alarms (62.2%), followed by

an alarm clock (22.7%). Furthermore, 25.4% patients were

reminded by relatives to take their medication, 1.5% had

friends or peers remind them, and 25.4% relied only upon

themselves to take their medication.

Factors associated with non-adherence to ART
among HIV/AIDS patients
Table 4 presents the associations of individual charac-

teristics with non-adherence to ART in multivariate

analyses. Socioeconomic status was significantly asso-

ciated with missed doses over the last 7 days. A higher

likelihood of missed doses was found among patients who

were single, self-employed, and in the poor group (vs. the

poorest). As for clinical characteristics, we found that

patients with a CD4 count of between 350 and 500 cells/

ml had significantly lower odds of non-adherence com-

pared to those with a CD4 count of less than 200 cells/ml.

Patients who had a CD4 count�500 cells/ml had a

slightly lower VAS score than the 350�500 cells/ml group.

We found that patient’s higher levels of self-efficacy

for ART adherence were associated with higher VAS

scores, and were inversely associated with non-adherence

within the last month and missed doses within the

last week. Additionally, the use of reminder strategies,

such as mobile phone alarms and reminders from family

members, was associated with optimal adherence. Mobile

phone use could improve the VAS score although the

role of chance cannot be ruled out. Using an alarm clock

was associated with a higher risk of having missed doses.

Discussion
This study showed a high prevalence of suboptimal

adherence to ART among HIV/AIDS in three provinces

of Vietnam. There was a combination of various barriers

to ART adherence, including working, not bringing

pills along, sleeping through the dose, and travelling.

We observed that type of employment, marital status,

religion, income, and immunological status were signifi-

cantly associated with non-adherence. Additionally, self-

efficacy, familial supports, and the use of mobile phones

are potential strategies for enhancing ART adherence.

Our findings were consistent with a previous study from

two districts in northern Vietnam, which reported 24.9%

non-adherence and 29.0% not-on-time-adherence (7). Our

results are also in line with adherence assessments in other

settings in Asia and Africa (11, 19�21). We identified a

number of individual factors significantly associated with

non-adherence and missed doses during ART. Notably,

lack of employment is a common contributor to ART non-

adherence in Vietnam (22). In addition, cultural barriers,

stigma and discrimination of people at work places, were

associated with reduced ART adherence (22).

The strong association we observed between self-effi-

cacy and ART adherence observed in this study suggests

Table 2. Summary statistics for self-reported ART

adherence

Measures

1. VAS Adherence Score (N�876)

Mean 94.5

SD 8.2

Min 40.0

Max 100.0

Proportion of different VAS adherence Levels N %

B75% 35 4.0

75�84% 44 5.0

85�94% 148 16.9

]95% 649 74.1

2. Missed doses last 7 days N %

Forget doses (N�857) 73 8.5

Take medicines late than 2 hours (N�850) 142 16.7

Table 3. Reasons for non-adherence to ART and patients’

adherence support strategies

N %

Reasons for non-adherence (N�200)

Busy working 66 33.0

Forgot 43 21.5

Pills not with patients 29 14.5

Slept through dose 23 11.5

Travelling 13 6.5

Medications make me sick 6 3.0

Not alarmed because mobile phone turned 6 3.0

Did not want others to see me take pills 5 2.5

Drunken 4 2.0

Ran out of medications 3 1.5

Hospital admission 1 0.5

Take care of children 1 0.5

Strategies for supporting adherence (N�919)

Set the mobile phone alarm 572 62.2

Reminded by relatives 233 25.4

Self-help 233 25.4

Set the alarm clock 209 22.7

Friends, peer-supporters come to remind 14 1.5

Other 5 0.5

None 4 0.4
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that interventions related to patient self-efficacy may

prove efficient. Furthermore, we observed a slightly poorer

adherence among patients with higher CD4 counts (�500

cells/ml). This could be explained by the hypothesis that

the patient was careless when they realized that their health

status recovered. Therefore, regular assessment and sup-

porting interventions to promote ART adherence should

be maintained throughout the course therapy. One im-

portant finding from this study is the identification of

effective strategies used to adhere to ART regimens.

Particularly, the majority of patients used mobile phones

as a reminder (62.2%), and this was associated with a

higher level of ART adherence. Mobile phones are used

widely throughout Vietnam and have become an integral

device that is almost never left at home (23). Thus, an

automated alarm on a mobile phone could help remind

patients, regardless of setting. Many patients were

self-employed (52.6%) and are highly mobile; thus,

mobile phones could prove a feasible and effective tool

for adherence support. Besides mobile phones, family

members should also be involved in ART treatment

support for HIV/AIDS patients, as they can help pro-

vide medication reminders for daily treatment, support to

overcome side-effects, and help promote a stable life.

The strengths of this study include a large number

of patients sampled from central, provincial, and district

ART clinics in three metropolitan areas of Vietnam.

However, there were several limitations that should

also be acknowledged. First, ART adherence was self-

reported, which was susceptible to recall and social

desirability biases. In the literature, self-reported adher-

ence tended to produce estimates of adherence that were

Table 4. Factors associated with ART non-adherence among HIV/AIDS patients

VAS Score Non-adherence last month Missed dose last week

Coefficient 95% CI OR 95% CI OR 95% CI

Health system level

Provincial vs. acentral 1.52 (0.94; 2.47)

Income per capita (aQ1-poorest)

Poor �1.22 (�2.51; 0.06) 1.56 (0.90; 2.68) 1.85 (1.04; 3.28)*

Richest 0.55 (0.30; 1.02)

Marital status (asingle)

Married 0.74 (�0.36; 1.83) 0.44 (0.25; 0.78)**

Divorced, separated 1.3 (�0.46; 3.05) 0.37 (0.15; 0.90)*

Widow(er) 0.37 (0.16; 0.87)*

Employment (aunemployment)

Freelancer 1.86 (1.06; 3.25)*

Officers 1.74 (�0.26; 3.74)

Workers 1.96 (0.81; 4.75)

Others 1.81 (0.09; 3.53)* 0.5 (0.20; 1.28) 2.06 (0.83; 5.13)

Religion: Buddhism vs. ano religion 1.1 (�0.19; 2.39) 0.49 (0.26; 0.89)* 0.42 (0.22; 0.81)**

Drug abuse: no vs. yes 0.68 (0.42; 1.11)

CD4 cells count (aB200 cells/mL)

350 0 500 0.49 (0.27; 0.88)*

�500 �1.71 (�3.16; �0.26)* 1.52 (0.82; 2.84)

HIV stage: symptomatic vs. aasymptomatic 1.54 (0.94; 2.52)

Years taking ART 1.1 (0.97; 1.25)

Self-efficacy for adherence (apoor)

Moderate 6.37 (0.88; 11.86)*

Good 17.1 (12.32; 21.87)** 0.24 (0.09; 0.64)** 0.17 (0.06; 0.47)**

Very good 20.8 (16.06; 25.55)** 0.03 (0.01; 0.10)** 0.09 (0.03; 0.24)**

Excellent 23.01 (18.23; 27.79)** 0.03 (0.01; 0.08)** 0.02 (0.01; 0.07)**

Adherence supporting measures

Alarm clock: yes vs. ano 2.68 (1.54; 4.66)**

Mobile phone: yes vs. ano 0.89 (0.02; 1.99)*

Reminded by family members: yes vs. ano 0.44 (0.25; 0.80)**

aReference group.

*Significant at 5%; **significant at 1%.
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10�20% higher than those from electronic drug monitor-

ing (24, 25). To minimize these biases, we employed

interviewers who were not affiliated with the selected

clinics, and explained clearly to the patients the purposes

of the study prior to interviewing them. In addition,

we used a high cut-off for adherence level (]95%) and a

1-month time period to measure the rate, which has

proved effective to detect non-adherence (16, 25). Also,

the visual analog scale had been previously validated in

the Vietnamese context and showed convergent validity

with the Adult AIDS Clinical Trials Group instrument

(7). However, more refined measures of ART adherence

such as pill counts and biomarker measurements may still

be useful for further study. Further study assessing

barriers to ART adherence may consider broader factors,

such as clinical settings (connection with healthcare

providers) and social settings (stigma, discrimination),

or deeper personal factors (psychological characteristics).

As for drug use behaviors, although this relied upon

self-report, previous work has shown a high correlation

between self-report and other measures, such as heroin-

confirmation urine tests, in these settings (26). Finally,

this convenient sample included few inpatients and did

not include patients who had not accessed health facilities

during the study periods, and who were in the rural areas,

that limit the generalizability of study findings. Those

inpatients attending ART clinics were mostly for oppor-

tunistic infection treatment over short periods of time

that showed indifferent levels of adherence in comparison

with outpatients. In practice, HIV information is con-

fidential; thus, constructing a sample frame of HIV/

AIDS patients for recruiting a representative sample is

not possible. Because of this, findings of this study could

reflect only the current situation in these selected clinics.

In conclusion, the prevalence of suboptimal adherence

was high. Simple adherence measures, self-reported VAS

and missed doses, can be used for periodically assessing

ART adherence in clinical practice in the Vietnamese

settings. Interventions to improve ART adherence should

be implemented, especially in a large drug using popula-

tion. Familial supports and mobile phone reminders hold

potential in supporting adherence to ART.

Conflict of interest and funding
The authors have not received any funding or benefits

from industry or elsewhere to conduct this study.

References

1. WHO (2006). Antiretroviral therapy for HIV infection in adults

and adolescents: recommendations for a public health approach,

2006 revision. Geneva: World Health Organization.

2. WHO (2009). Rapid advice: antiretroviral therapy for HIV

infection in adults and adolescents. Geneva: World Health

Organization.

3. Tran BX, Nguyen N, Ohinmaa A, Duong AT, Nguyen LT,

Van Hoang M, et al. Prevalence and correlates of alcohol use

disorders during antiretroviral treatment in injection-driven

HIV epidemics in Vietnam. Drug Alcohol Depend 2012; 127:

39�44.

4. Tran BX, Ohinmaa A, Nguyen LT, Nguyen TA, Nguyen TH.

Determinants of health-related quality of life in adults living

with HIV in Vietnam. AIDS Care 2011; 23: 1236�45.

5. Tran BX. Quality of life outcomes of antiretroviral treatment for

HIV/AIDS patients in Vietnam. PLoS One 2012; 7: e41062.

6. Tran BX, Nguyen NP. Patient satisfaction with HIV/AIDS care

and treatment in the decentralization of services delivery in

Vietnam. PLoS One 2012; 7: e46680.

7. Hoa MD, Cuong PV. ART adherence among people living with

HIV/AIDS in Ha Noi and Hai Duong: situation and associated

factors. J Pract Med Hanoi 2011; 242 & 243: 5.

8. Krusi A, Wood E, Montaner J, Kerr T. Social and structural

determinants of HAART access and adherence among injection

drug users. Int J Drug Policy 2009; 21: 4�9.

9. Spire B, Carrieri P, Sopha P, Protopopescu C, Prak N, Quillet C,

et al. Adherence to antiretroviral therapy in patients enrolled

in a comprehensive care program in Cambodia: a 24-month

follow-up assessment. Antivir Ther 2008; 13: 697�703.

10. Falagas ME, Zarkadoulia EA, Pliatsika PA, Panos G.

Socioeconomic status (SES) as a determinant of adherence to

treatment in HIV infected patients: a systematic review of the

literature. Retrovirology 2008; 5: 13.

11. Wang H, He G, Li X, Yang A, Chen X, Fennie KP, et al.

Self-reported adherence to antiretroviral treatment among HIV-

infected people in Central China. AIDS Patient Care STDS

2008; 22: 71�80.

12. Tran BX, Ohinmaa A, Nguyen LT. Quality of life profile

and psychometric properties of the EQ-5D-5L in HIV/AIDS

patients. Health Qual Life Outcomes 2012; 10: 132. Epub 2012/

11/03.

13. Tran BX, Duong AT, Nguyen LT, Hwang J, Nguyen BT, Nong

VM, et al. Financial burden of health care for HIV/AIDS

patients in Vietnam. Tro Med Int Health 2012; 18: 212�8.

14. Ministry of Health (2009). The annual review of HIV/AIDS

control and prevention in 2008 and action plan in 2009. Hanoi.

15. Ministry of Health (2006). Results from the HIV/STI

Intergrated Biological and Behavioral Surveillance (IBBS)

in Vietnam 2005�2006. Hanoi, Vietnam: Medical Publishing

House.

16. Kobin AB, Sheth NU. Levels of adherence required for virologic

suppression among newer antiretroviral medications. Ann

Pharmacother 2011; 45: 372�9.

17. Giordano TP, Guzman D, Clark R, Charlebois ED, Bangsberg

DR. Measuring adherence to antiretroviral therapy in a diverse

population using a visual analogue scale. HIV Clin Trials 2004;

5: 74�9.

18. David WH, Lemeshow S. Applied logistic regression, 2nd ed.

New York: Wiley; 2000.

19. Maneesriwongul WL, Tulathong S, Fennie KP, Williams AB.

Adherence to antiretroviral medication among HIV-positive

patients in Thailand. J Acquir Immune Defic Syndr 2006;

43(Suppl 1): S119�22.

20. Peltzer K, Friend-du Preez N, Ramlagan S, Anderson J.

Antiretroviral treatment adherence among HIV patients in

KwaZulu-Natal, South Africa. BMC Public Health 2010; 10:

111.

21. Harris J, Pillinger M, Fromstein D, Gomez B, Garris I,

Kanetsky PA, et al. Risk factors for medication non-adherence

in an HIV infected population in the Dominican Republic.

AIDS Behav 2011; 15: 1410�5.

Bach Xuan Tran et al.

6
(page number not for citation purpose)

Citation: Glob Health Action 2013, 6: 19570 - http://dx.doi.org/10.3402/gha.v6i0.19570

http://www.globalhealthaction.net/index.php/gha/article/view/19570
http://dx.doi.org/10.3402/gha.v6i0.19570


22. Van Tam V, Pharris A, Thorson A, Alfven T, Larsson M.

‘It is not that I forget, it’s just that I don’t want other people to

know’: barriers to and strategies for adherence to antiretroviral

therapy among HIV patients in Northern Vietnam. AIDS Care

2011; 23: 139�45.

23. Tran BX, Houston S. Mobile phone-based antiretroviral

adherence support in Vietnam: feasibility, patient’s preference,

and willingness-to-pay. AIDS Behav 2012; 16: 1988�92.

24. Arnsten JH, Demas PA, Farzadegan H, Grant RW, Gourevitch

MN, Chang CJ, et al. Antiretroviral therapy adherence and

viral suppression in HIV-infected drug users: comparison of

self-report and electronic monitoring. Clin Infect Dis 2001; 33:

1417�23.

25. Simoni JM, Kurth AE, Pearson CR, Pantalone DW, Merrill

JO, Frick PA. Self-report measures of antiretroviral therapy

adherence: a review with recommendations for HIV research

and clinical management. AIDS Behav 2006; 10: 227�45.

26. Tran BX, Ohinmaa A, Duong AT, Do NT, Nguyen LT, Nguyen

QC, et al. Changes in drug use are associated with health-related

quality of life improvements among methadone maintenance

patients with HIV/AIDS. Qual Life Res 2012; 21: 613�23.

*Bach Xuan Tran
Institute for Preventive Medicine and Public Health
Hanoi Medical University
1 Ton That Tung, Hanoi, Vietnam
Tel: �84.98.222.8662
Email: bach@hmu.edu.vn

Determinants of antiretroviral treatment adherence

Citation: Glob Health Action 2013, 6: 19570 - http://dx.doi.org/10.3402/gha.v6i0.19570 7
(page number not for citation purpose)

http://www.globalhealthaction.net/index.php/gha/article/view/19570
http://dx.doi.org/10.3402/gha.v6i0.19570


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 30%)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed false
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Settings for the Rampage workflow.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


