
ORIGINAL PAPER

A Preliminary Randomized Controlled Trial of a Nurse-Delivered
Medication Adherence Intervention Among HIV-Positive
Outpatients Initiating Antiretroviral Therapy in Beijing, China

Jane M. Simoni • Wei-Ti Chen • David Huh • Karen I. Fredriksen-Goldsen •

Cynthia Pearson • Hongxin Zhao • Cheng-Shi Shiu • Xin Wang •

Fujie Zhang

Published online: 19 October 2010

� Springer Science+Business Media, LLC 2010

Abstract We evaluated a nurse-delivered adherence

intervention in a preliminary randomized controlled trial

among 70 HIV-positive outpatients initiating antiretroviral

therapy (ART) in Beijing, China. In both arms, participants

received a 30-min educational session, a pillbox, and a

referral to a peer support group. In the enhanced arm,

participants could choose an electronic reminder device,

three sessions of counseling either alone or with a treat-

ment adherence partner, or both reminder and counseling.

Survey assessments and blood draws occurred at baseline,

post-intervention (13 weeks), and follow-up (25 weeks).

Primary outcomes were 7-day and 30-day adherence

assessed by self-report and electronic drug monitoring

(EDM), and secondary outcomes were HIV-1 RNA viral

load and CD4 count. The intervention was feasible and

well received. It led to some improvement in self-reported

and EDM-assessed adherence but not the biological out-

comes. Providing counseling and facilitating the use of

electronic reminders to patients initiating ART merits

further investigation as a culturally viable means of pro-

moting adherence in China.

Keywords HIV/AIDS � Adherence � Counseling �
China � Nursing

Introduction

The HIV epidemic in China is in a critical phase, with

increasing numbers of HIV-positive individuals in need of

care [1]. Since the first case of HIV was reported in a

tourist in 1985 [2], a total of 319,877 people have been

registered as HIV-positive in China [3]. Although dire

initial estimates of up to 10–20 million infections by 2010

have proved inflated [4], China’s HIV epidemic will

quickly escalate if the rate of new infections continues

unchecked. Many Chinese and international experts believe

that the government must act now to contain the epidemic

before it generalizes from rather isolated pockets to the

population overall [5].

China recognizes its HIV/AIDS epidemic as a serious

health, development, economic, and security challenge [6].

Accordingly, the Chinese government has taken several

steps with the goal of limiting the infected population to

less than 1.5 million this year. A key strategy of China’s

response has been to aggressively pursue treatment. In
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2003, China implemented a ‘‘Four Frees and One Care’’,

which committed the government to provide the following:

(1) free antiretroviral medications to AIDS patients who

are rural residents or who live in urban areas and are having

financial difficulties; (2) free voluntary counseling and HIV

screening tests; (3) free medications for HIV-infected

pregnant women to prevent mother-to-child transmission,

and HIV testing of newborn babies; and (4) free schooling

for children orphaned by AIDS. One ‘‘care’’ refers to care

and economic assistance for the households of people liv-

ing with HIV/AIDS [7]. Although this policy stipulates

increased access to ART, barriers to care remain, including

stigma and discrimination, financial difficulties, fees for

some medical tests (CD4 and VL), treatment for side

effects, opportunistic infection treatment and hospitaliza-

tions, and costs associated with commuting to a healthcare

facility [8–11].

The success of the treatment component of China’s

AIDS policy depends on optimizing adherence to HIV

medication, especially given the limited options for sec-

ond-line regimens. However, among patients in the free

medication programs, indicators of adherence problems

already have begun to surface [12]. Since March, 2003,

5,289 Chinese patients have enrolled in the free medication

program covering nine provinces. Six months after their

initiation date, 20% were no longer refilling their pre-

scriptions [13]. A separate report indicated that in June

2005, over 60% of treatment program participants dropped

out or died within the first 3 months. The most common

reasons for discontinuing treatment were side effects,

patient request, difficulty with adherence, disease pro-

gression, and death [14]. Furthermore, a recent report of

31,070 patients indicated treatment failed for 25% of

Chinese HIV patients (12.0 treatment failures per 100

person-years), with the cumulative treatment failure rate

increasing to 50% at 5 years [6].

Two meta-analyses have indicated that various behavioral

strategies can be efficacious in promoting adherence [15, 16]

as well as improving clinical outcomes [16]. For example,

successful interventions have employed couples-based

counseling [17], modified directly observed therapy [18],

and cognitive-behavioral approaches [19, 20]. Research on

electronic reminders is more mixed, with one recent study

noting no improvement with the use of programmable two-

way pagers to alert participants to dosing times [21].

While much of the information on strategies to promote

adherence has been generated in resource-rich settings, less

is known about measuring and promoting adherence in

resource-limited settings such as China. Indeed, we could

find only one published report evaluating an adherence-

promotion intervention in China. Specifically, Sabin et al.

[22] found that counseling based on feedback from elec-

tronic drug monitors (EDM) led to improved average

on-time adherence, greater likelihood of achieving 95% on-

time adherence, and improved CD4 count (but not HIV-1

RNA viral load, VL) among 68 mainly former drug users in

Yunnan Province. The effects appeared to be largely due to

steep increases in adherence among intervention partici-

pants who were low adherers at baseline. In a separate

report on the study, Gill et al. [23] reported associations

between viral suppression and four measures of adherence:

visual analog scale, pill count, EDM percentage adherence,

and EDM percentage of on-time (±1 h) adherence. The

authors noted ceiling effects and limited variation in the

self-report measures and indicated only the EDM esti-

mates, particularly the one incorporating dose timing, were

significantly associated with undetectable VL.

The present study reports findings from a preliminary

randomized controlled trial (RCT) of a counseling inter-

vention and electronic reminders among HIV-positive

patients in Beijing, China. A group of 70 patients initiating

ART were assigned to a minimal or enhanced intervention

arm to assess the feasibility and initial efficacy of the

intervention. For the counseling, we adapted Safren et al.’s

Life-Steps protocol [19] in which education, problem-

solving, and rehearsal strategies are used to assist HIV-

positive patients in developing better skills for adhering to

HIV treatment. It has been tested with favorable results

both in the United States [20] and India [24]. As part of our

adaptation, we trained nurses to deliver the intervention.

Chinese nurses spend most of their shifts in the wards and

have extensive understanding of the HIV-positive patient’s

condition; however, they are rarely involved in discussions

or counseling about patient’s treatment planning [25]. We

perceived nurses to be an untapped resource in China,

knowledgeable about patients, medically informed, and

with potentially more time than physicians to devote to

ancillary services such as adherence counseling. Studies in

the West have demonstrated that nurse counseling can

improve HIV medication adherence [26–28]. Finally, we

believed that offering individuals a choice of intervention

strategies as part of an individualized approach might

enhance motivation, retention, and efficacy. We thus also

adapted the intervention to incorporate the option of

counseling with a patient-selected treatment adherence

partner present; this was in line with the strong emphasis

on family relations in China and its collectivist culture. To

further enhance choice, we incorporated the option of using

a reminder device in addition to, or instead of, the coun-

seling component.

Overall, the intervention addresses the four key com-

ponents influencing medication adherence that we identi-

fied in a conceptual model based on the preliminary

qualitative research from this project [11]. Namely, access

to medications and treatment regimens (a structural

component) is assured; accurate knowledge about the
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medications such as dosing and potential side-effects (a

cognitive component) is provided; motivation to adhere to

the medications (a psychological component) is presum-

ably enhanced by attention to cultural factors in the

counseling; and, an internal or external proximal cue to

take the medication (a social/mechanical component) is

delivered by the treatment partner or the electronic

reminder.

Methods

Procedures

Data were collected from December 2006 to March 2008 at

Beijing’s Ditan Hospital, the premier treatment center for

infectious diseases in China. Eligible participants were

Mandarin-speaking patients at Ditan Hospital who were at

least 18 years of age, had CD4 counts lower than 350 cells/

mm3, were otherwise eligible for ART, and were willing to

and physically capable of attending follow-up visits at the

hospital. Cognitively impaired or actively psychotic indi-

viduals were excluded.

Referrals came from the hospital-based HIV/AIDS

support group (i.e., the Red Ribbon Society); providers at

the clinic; and the patients themselves. Study staff pre-

sented detailed information about the scope of the trial to

all referred patients. Those who were interested provided

written informed consent before enrolling.

At the baseline appointment and before initiation of

ART, all participants completed a 1-h interviewer–admin-

istered paper-and-pencil baseline survey. They then par-

ticipated in a 30-min educational session facilitated with a

flip-chart, which was designed to provide information

regarding their treatment plans, likely side effects, and the

importance of adherence. All patients also were given a

daily medication schedule, a plastic pill box to organize

daily doses, and a referral card to the hospital-based peer

support group.

Patients initiating ART regimens at the clinic were

generally prescribed three antiretroviral products on a non-

nucleoside reverse transcriptase inhibitor-based regimen.

The most common regimen was a combination of Lami-

vudine (Q.D.), Stavudine (B.I.D.), and Nevirapine (B.I.D),

prescribed to 71% of participants in our study; Lamivudine

(Q.D.), Stavudine (B.I.D.), and Efavirenz (B.I.D.) was the

second most common regimen (13%).

An electronic drug monitoring device (EDM; i.e., the

Medication Event Monitoring System or MEMS�;

http://www.aardex.ch) was provided to all participants for

the duration of the trial. EDM technology consists of a

plastic pill vial and modified cap containing a micropro-

cessor capable of recording the precise date and time of

each vial opening as a presumptive dose. Each participant

was given one EDM to use with Nevirapine or Efavirenz.

At the end of the baseline session, participants were

randomized to either the minimal or enhanced 13-week

intervention using sequentially numbered, opaque, sealed

envelopes containing the intervention assignment, which

the staff member opened at the moment of randomization.

Participants assigned to the minimal intervention were to

receive no further adherence-promotion intervention

beyond the usual care at the clinic—which involved

monthly medication pick-ups and any conversations

patients initiated with their healthcare providers. All par-

ticipants continued to receive medical care as usual at the

clinic.

At baseline, post-intervention (13 weeks), and follow-up

(25 weeks), the participants were given a survey, blood was

drawn to determine VL and CD4 lymphocyte count, and

EDM data were downloaded. The study coordinator con-

ducted two brief telephone check-ins and adherence

assessments at weeks 7 and 19. Participants were reimbursed

100 RMB ($12) for the baseline assessment, 120 RMB

($15) for the 13-week assessment, and 150 RMB ($18) for

the 25-week assessment, with a 150 RMB ($18) bonus if

they completed all three assessments and returned the EDM.

Tracking efforts included unscripted reminder phone calls

1 week and 1 day before each scheduled assessment. Study

staff administering surveys, but not the participants and

intervention nurse, were generally blinded to study arm

assignment.

Enhanced Intervention Arm

Participants assigned to the enhanced intervention could

choose an alarm device, counseling, or both.

The reminder was a small battery-powered electronic

alarm device. Enhanced intervention participants were first

offered the choice of their cell phone as the electronic

reminder. If the participant did not have a cell phone or

preferred not to use it, then the study reminder device was

introduced. In either case, project staff assisted participants

in setting up a system in which an audible alarm would

sound at pre-set dosing times.

The counseling intervention was delivered by one

bachelor-level nurse who had been working at the clinic for

9 years. Hiring restrictions in China required the nurse

interventionist be selected from the current team of nurse

providers at the study hospital, all of whom participated in

the 40 h of intensive training. The nurse intervener was

supervised twice a month by telephone by study investi-

gators to ensure fidelity to the intervention protocol, which

included completion of a checklist and a progress note after

each session. Note that the study nurse as well as the other

nurses, all trained in the intervention, continued to see
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other patients at the hospital, including those in the mini-

mal intervention arm. It was difficult, therefore, to limit the

diffusion of the intervention.

In accordance with a manualized protocol, the coun-

seling sessions involved a cognitive-behavioral and prob-

lem-solving approach to: (1) enhancing motivation for

treatment continuation, (2) learning about antiretroviral

medication and the prescribed regimen, (3) keeping

appointments, (4) communicating with healthcare provid-

ers, (5) formulating a daily medication schedule, (6) storing

medications, (7) setting reminder strategies, (8) coping

with side effects, (9) securing family and social support,

(10) handing adherence lapses, and (11) addressing addi-

tional barriers [19, 20].

Participants could invite a treatment partner to attend the

counseling sessions with them. A ‘‘treatment partner’’ was

defined as someone to whom the participant had already

disclosed their HIV status and who was available to assist

the participant on a daily basis. Most often, the treatment

partner was a spouse/partner, parent, or sibling who lived

with the participant. Treatment partners were fully inte-

grated into a modified version of the counseling interven-

tion, which involved joint counseling in the cognitive-

behavioral and problem-solving approach as well as pro-

viding training specific to strengthening communication

skills.

Participants who opted to have counseling, either indi-

vidually or with a treatment adherence partner, had three

counseling sessions of up to 1 h each with the study nurse.

The first session occurred either at the enrollment interview

or within the first two weeks of initiating ART; additional

counseling sessions occurred at 5 and 9 weeks. If neces-

sary, the later sessions were replaced with counseling

provided over the telephone.

Primary and Secondary Outcome Measures

The primary outcome measures were self-reported and

EDM-based medication adherence, using both 7-day and

30-day assessment intervals. Because all participants were

initiating ART, no adherence data could be collected at the

actual baseline; adherence outcomes were computed for

7 weeks (mid-intervention), 13 weeks (post-intervention),

and 19 and 25 weeks (follow-ups). Self-reported 7-day

adherence was based on a single item ‘‘How many of your

HIV medication doses did you miss in the last 7 days?’’ for

which we computed a dichotomous outcome of 100%

versus less than 100% adherence. We also calculated a

similar variable based on data covering a 30-day time

frame. Based on EDM data, we computed two continuous

adherence variables for each assessment point, defined as

the number of bottle openings recorded by the EDM cap

during the 7 days and the 30 days before each assessment

date divided by the number of prescribed doses according

to medical record review. We also computed similar esti-

mates of on-time adherence for each assessment point.

Since all EDM-medications were prescribed B.I.D., doses

were ideally spaced 12 h apart. Therefore, only EDM

openings 11–13 h after the previous dose were counted for

the on-time adherence estimates.

The secondary outcomes were CD4 lymphocyte count

and VL, which were assessed via blood draws at baseline,

13 weeks, and 25 weeks. As VL data were not normally

distributed, we conducted a log10 transformation of VL

data and used the transformed values in all analyses. CD4

and VL were analyzed as continuous variables to enhance

power.

Statistical Methods

This preliminary RCT was undertaken to ascertain an

approximate effect size and was not powered for statistical

tests of efficacy. Interpretation focuses, therefore, on the

magnitude and valence of the intervention effects, with

P values provided for reference purposes. Also, the small

N precluded an examination of the effects of specific

intervention strategies (e.g., counseling vs. electronic

reminders). Based on the assessment protocol, data on

biological markers were available starting with the baseline

interview and on adherence outcomes starting at the 7-

week phone interview. Both cross-sectional and longitu-

dinal intent-to-treat approaches were used to evaluate

intervention efficacy.

The cross-sectional analyses evaluated the difference

between minimal and enhanced intervention arm partici-

pant outcomes at each assessment point and were con-

ducted using v2 and t-tests for dichotomous and continuous

outcomes, respectively. For these analyses, Fisher’s exact

tests were applied to the v2 statistics when data were sparse

or cell counts were low in order to provide a more con-

servative analysis [29]. Only participants with non-missing

data for the assessment point being evaluated were inclu-

ded in the cross-sectional analyses.

The longitudinal analyses evaluated the difference in

average change over time between minimal and enhanced

intervention arm participants. These were conducted using

generalized estimating equations (GEE) [30], an approach

that permits the retention of all participants, including

those with some missing data. In the longitudinal GEE

analyses, each outcome was regressed on arm (minimal vs.

enhanced), time (weeks), and the arm 9 time interaction.

The intervention effects were assessed with the arm 9

time interactions. A logit link function was utilized for the

binary outcomes and Gaussian link function for continuous

outcomes. An exchangeable working correlation structure
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and robust standard errors were specified to account for

correlated outcome data across assessments.

Because there were differential rates of attrition, we did

supplemental analyses accounting for incomplete follow-

up data. We used a pattern-mixture approach to re-analyze

the longitudinal models. In the pattern-mixture approach,

the effect of missing data is incorporated as an explanatory

variable in a longitudinal outcome analysis [30]. Accord-

ingly, participants were classified into two patterns: those

with complete versus incomplete follow-up data. The main

effect of this missing data indicator and interactions with

this indicator are then included in the analysis. This creates

separate estimates of treatment effect for each missing data

group. Each outcome was regressed on arm, time, the

arm 9 time interaction, missing data group (completer vs.

non-completer), and all interactions with the missing data

group indicator. Treatment effects for completers and non-

completers were averaged according to the relative fre-

quency of individuals in each group. Findings were similar

to those from the analyses not adjusting for missing data, so

we report the unadjusted results below.

Results

Study Flow of Participants

As seen in Fig. 1, of the 89 patients screened for eligibility,

19 (21%) were excluded because they were not qualified to

initiate ART, were too sick to participate, or refused. The

reasons cited for refusal were living too far away to com-

mute, being too busy, and having transportation difficulties.

During the course of the trial, 6 of 34 participants enrolled

in the minimal intervention arm dropped out due to moving

to other provinces, ceasing ART because of severe side

effects, losing interest in the study, or transferring to

another institution for HIV care. None of the participants in

the enhanced arm of the study dropped out. This difference

was statistically significant (18% vs. 0%), Fisher’s exact

v2(1) = 6.95, P = 0.01. According to v2 tests and one-way

ANOVAs, participants across arms with complete self-

report data (79%) did not differ from those who missed one

or more assessments (21%) on any of the main socio-

demographic, psychosocial, or biological variables as

assessed at baseline. Furthermore, within the minimal

intervention arm, attrition unrelated to any of the baseline

psychosocial factors.

Participants Description

The 70 participants enrolled in the trial ranged in age from

21 to 55 years (M = 36) at baseline and were mostly male

(81%) and Han Chinese (96%). Participants were generally

well educated, with 40% having a high school degree and

9%, a college degree; 47% were currently unemployed.

Over half of the participants (61%) were married or had a

steady partner. On average, participants had been diag-

nosed with HIV for 17 months. Comparison of participants

in the two arms demonstrated that randomization was

successful, with no statistically significant differences

between them in any baseline measures of socio-demo-

graphics, regimen variables, or biomarkers.

Intervention Acceptability and Feasibility

Data in Fig. 1 on participants’ willingness to enter the

study and minimal attrition attest to the intervention’s

acceptability and feasibility. Furthermore, of the 28 par-

ticipants opting for counseling, 75% completed 2 or 3

sessions. Seven participants choose to conduct one of the

Fig. 1 Flow chart of participants
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counseling sessions by phone due to various reasons,

including being out of town or having transportation dif-

ficulties the day of the scheduled appointment. Twelve

opted for counseling with a treatment adherence partner, in

which they incorporated a spouse (n = 8), parent (n = 1),

or same-sex partner (n = 3). The inclusion of a treatment

adherence partner was an innovative aspect of the adapta-

tion and should be of substantial interest to those working

in regions where an adherence partner is a prerequisite for

obtaining government-funded ART. Despite strong cultural

prohibitions against divulging information that might bring

shame to the family, counseling participants readily

engaged in the intervention, often calling the study nurse

for more support. Among the 26 participants opting for

alarms, 7 decided to use their own cell phones instead due

to set-up issues, loss of the study device, or personal

preference. The remaining participants used the study

alarm without problems throughout the study period.

Descriptive Data on Adherence and Clinical Outcomes

Descriptive statistics for average adherence are presented

in Table 1. Data for self-reported dichotomous adherence

and EDM continuous adherence were available at 7, 13, 19,

and 25 weeks. Overall, self-reported 100% adherence was

high and remained high throughout the study, ranging from

91 to 95% for the 7-day measure and 90 to 93% for the

30-day measure. Across arms, EDM adherence was lower

than self-reported adherence and declined somewhat over

time, from 78 to 67% for the 7-day measure and from 80 to

71% for the 30-day measure. On-time EDM adherence

averaged approximately 11–18 percentage points lower

than EDM adherence calculated without regard to dose

timing. Clinical indicators demonstrated the efficacy of

treatment. Across arms, 7.1% of the participants had

undetectable VL at baseline, which increased to 78.1%

over the 25 weeks of the trial. Immune functioning also

improved, with average CD4 count rising during the trial

from 147 to 263 cells/mm3.

Evaluation of Intervention Effects

Cross-sectional Analyses

Cross-sectional tests comparing participants in the minimal

and enhanced intervention arms at each assessment are

reported in Table 1. The percentage of participants in the

minimal intervention arm self-reporting 100% adherence in

the 7 days prior to the assessment remained relatively

stable from 7 to 25 weeks after baseline (ranging from 89

to 94%). However, enhanced intervention arm participants,

despite being less likely than minimal intervention partic-

ipants to report 100% adherence at 7 weeks (88% vs. 94%),

were more likely to report 100% adherence at each of the

next three assessment points. This difference was margin-

ally significant at the 19-week assessment (100% vs. 89%),

v2(1) = 3.72, P = 0.09.

A similar pattern emerged for the self-reported 30-day

dichotomous adherence outcome. The percentage of par-

ticipants in the minimal intervention arm reporting 100%

adherence in the 30 days prior to the assessment decreased

over the course of the study (from 94 to 86%). However,

enhanced intervention arm participants, despite being less

likely than minimal intervention participants to report

100% adherence at 7 weeks (85% vs. 94%), reported

higher levels of 100% adherence at each of the next three

assessment points. This difference reached statistical sig-

nificance at the 19-week assessment (100% vs. 86%),

v2(1) = 5.05, P = 0.04.

EDM 7-day adherence data indicated that participants in

the enhanced intervention arm had greater average dose

(82% vs. 75%) and on-time (74% vs. 61%) adherence than

those in the minimal intervention arm by the 7-week

assessment. They continued to have better adherence until

the final follow-up assessment, with the greatest dose

adherence difference occurring at the 13-week immediate

post-intervention assessment (85% vs. 77%) and the

greatest on-time adherence difference occurring at the

19-week assessment (66% vs. 52%). There were no sta-

tistically significant differences in EDM 7-day adherence

between arms at any assessment point.

A very similar pattern emerged for the EDM 30-day

dose adherence interval. Participants in the enhanced

intervention had greater average 30-day dose (83% vs.

76%) and timing (71% vs. 59%) adherence than those in

the minimal intervention by the 7-week assessment and

they continued to have better adherence until the final

follow-up assessment. There were no statistically signifi-

cant differences in EDM 30-day adherence between arms

at any assessment point.

With respect to the laboratory-based clinical outcome

of VL, participants in both arms showed comparable

improvement over time. CD4 count was slightly higher at

baseline for enhanced intervention participants and

remained higher throughout the study. There were no sta-

tistically significant differences between arms at any fol-

low-up point for either clinical outcome.

Longitudinal Analyses

Recall that GEE analyses [31] were used to compare the

average weekly change in each outcome for participants in

the minimal versus enhanced intervention arms. Findings

for the self-report adherence outcomes provided some

evidence of superiority for the enhanced versus minimal

intervention arm participants. With respect to the self-
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Table 1 Antiretroviral medication adherence and clinical outcomes by arm at each assessment point for HIV-positive outpatients participating

in an adherence-promotion intervention in Beijing

All participants (N = 70) Minimal arm participants (n = 34) Enhanced arm participants (n = 36) v2 df P

n % n % n %

Self-report 100% adherence (dichotomous)

Past 7 days

7 weeks (telephone) 67 91.0 33 93.9 34 88.2 0.67 1 0.67

13 weeks (in person) 65 92.3 30 90.0 35 94.3 0.42 1 0.66

19 weeks (telephone) 61 95.1 28 89.3 33 100.0 3.72 1 0.09

25 weeks (in person) 64 93.8 28 92.9 36 94.4 0.07 1 0.99

Past 30 days

7 weeks (telephone) 67 89.6 33 93.9 34 85.3 1.34 1 0.43

13 weeks (in person) 65 87.7 30 86.7 35 88.6 0.05 1 0.99

19 weeks (telephone) 61 93.4 28 85.7 33 100.0 5.05 1 0.04

25 weeks (in person) 64 90.6 28 85.7 36 94.4 1.41 1 0.39

n M (SD) n M (SD) n M (SD) t df P

EDM % dose adherence (continuous)

Past 7 days

7 weeks 70 78.3 (36.8) 34 74.6 (39.6) 36 81.7 (34.2) -0.81 68 0.42

13 weeks 67 81.2 (34.2) 31 77.2 (38.3) 36 84.7 (30.3) -0.90 65 0.37

19 weeks 66 74.2 (36.8) 30 70.2 (40.1) 36 77.6 (34.0) -0.80 64 0.42

25 weeks 64 67.2 (40.7) 28 67.1 (40.6) 36 67.3 (41.3) -0.02 62 0.99

Past 30 days

7 weeks 70 79.5 (34.0) 34 76.0 (37.7) 36 82.8 (30.4) -0.84 68 0.40

13 weeks 67 81.6 (33.1) 31 77.4 (38.1) 36 85.2 (28.3) -0.97 65 0.34

19 weeks 66 75.6 (35.0) 30 72.6 (38.3) 36 78.1 (32.3) -0.64 64 0.52

25 weeks 64 71.0 (38.5) 28 70.1 (38.9) 36 71.8 (38.7) -0.17 62 0.86

EDM % on-time adherence (continuous)

Past 7 days

7 weeks 70 67.4 (37.8) 34 60.5 (40.1) 36 74.0 (34.9) -1.51 68 0.14

13 weeks 67 68.2 (37.1) 31 62.2 (39.2) 36 73.4 (34.9) -1.24 65 0.22

19 weeks 66 59.6 (39.4) 30 51.9 (39.2) 36 66.1 (38.8) -1.47 64 0.15

25 weeks 64 52.3 (40.0) 28 49.2 (39.4) 36 54.8 (40.9) -0.54 62 0.59

Past 30 days

7 weeks 70 64.9 (36.4) 34 58.5 (39.1) 36 70.9 (33.2) -1.44 68 0.15

13 weeks 67 67.6 (34.4) 31 62.3 (37.5) 36 72.3 (31.3) -1.19 65 0.24

19 weeks 66 57.3 (36.9) 30 50.4 (36.0) 36 63.0 (37.1) -1.38 64 0.17

25 weeks 64 53.8 (38.6) 28 50.0 (39.5) 36 56.7 (38.2) -0.69 62 0.49

Biomarkers

HIV-1 RNA viral load (log10 copies/ml)

Baseline 70 4.5 (1.2) 34 4.4 (1.3) 36 4.6 (1.1) -0.98 68 0.33

13 weeks 67 2.2 (0.8) 31 2.3 (0.9) 36 2.2 (0.8) 0.39 65 0.69

25 weeks 64 1.9 (0.6) 28 1.9 (0.5) 36 2.0 (0.7) -0.78 62 0.44

CD4 count (cells/mm3)

Baseline 70 146.9 (101.3) 34 143.2 (91.4) 36 150.3 (111.1) -0.29 68 0.77

13 weeks 68 237.6 (123.6) 32 229.4 (139.5) 36 244.9 (109.1) -0.51 66 0.61

25 weeks 64 262.6 (135.9) 28 255.8 (161.3) 36 268.0 (114.5) -0.35 62 0.72

Note: Baseline data were not available for the adherence measures because all participants were initiating antiretroviral therapy. Differences

between minimal arm and enhanced arm participants at the designed time points were evaluated using v2 and t-tests for dichotomous and

continuous outcomes, respectively. These cross-sectional analyses include all participants with non-missing data
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report dichotomous 7-day adherence outcome, the proba-

bility of 100% adherence remained stable in the minimal

intervention arm, with 0.0 percentage point average weekly

change. In contrast, the probability of 100% adherence

increased by 0.6 percentage points per week in the

enhanced intervention arm. This difference did not reach

statistical significance, OR = 1.08, SE = 0.09, 95%

CI = 0.92–1.28, P = 0.33. With respect to the self-report

dichotomous 30-day adherence outcome, the probability of

100% adherence decreased by 0.3 percentage points per

week in the minimal intervention arm but increased by 0.9

percentage points per week in the enhanced intervention

arm. The weekly probability of 100% self-reported 30-day

adherence for the enhanced versus minimal intervention

arms, according to the longitudinal model, is plotted in

Fig. 2. The arm 9 time interaction indicated significant

improvement, OR = 1.14, SE = 0.07, 95% CI = 1.01–

1.30, P = 0.04. The cumulative effect of these average

weekly improvements between the initial 7-week assess-

ment and 13-week post intervention was a more than

twofold improvement in the odds of 100% adherence for

the enhanced versus minimal intervention arm, OR = 2.23,

SE = 0.85, 95% CI = 1.05–4.72, P = 0.04.

GEE analyses on the EDM adherence outcomes, however,

indicated little difference between arms. Specifically, EDM

continuous 7-day adherence data indicated that dose adher-

ence decreased by 0.7 percentage points each week in the

minimal intervention arm and 0.8% each week in the

enhanced intervention arm, a non-significant differ-

ence, Beta = –0.12, SE = 0.57, 95% CI = –1.24–0.99,

P = 0.83. EDM 7-day on-time adherence decreased by 0.9

percentage points each week in the minimal intervention arm

and 1.1 percentage points each week in the enhanced inter-

vention arm, a non-significant difference, Beta = –0.15,

SE = 0.55, 95% CI = –1.23–0.93, P = 0.79. Results were

very similar with respect to the EDM continuous 30-day

adherence outcome, with dose adherence decreasing by 0.6

percentage points each week in the minimal intervention

arm and 0.7 percentage points each week in the

enhanced intervention arm, also a non-significant difference,

Beta = –0.05, SE = 0.51, 95% CI = –1.05–0.95, P =

0.92). EDM 30-day on-time adherence also decreased by 0.8

percentage points each week in the minimal intervention arm

and 0.9 percentage points each week in the enhanced

intervention arm, also a non-significant difference,

Beta = –0.03, SE = 0.48, 95% CI = –0.97–0.90, P =

0.94.

With respect to the log10 VL outcome, longitudinal

analyses indicated there was no difference between the

arms, with average log10 VL over 25 weeks decreasing

0.1 log units per week within each, Beta = –0.005,

SE = 0.01, 95% CI = –0.03–0.02, P = 0.75. Neither for

the CD4 count outcome was there any difference between

arms, with average immune functioning increasing 5 cells/

mm3 per week within each (Beta = –0.10, SE = 1.12,

95% CI = –2.30–2.09, P = 0.93).

Discussion

This preliminary RCT examined a nurse-delivered anti-

retroviral medication adherence counseling program tar-

geting HIV-positive outpatients with or without a self-

identified treatment adherence partner in Beijing, China.

The option of using an alarm device—in addition to or

instead of the counseling—also was provided. Feasibility

data were promising, with minimal refusals, good atten-

dance, and few drop outs in this preliminary trial. There

were no adverse events in either arm.

Descriptive findings indicated a ceiling effect for self-

reported adherence, with all but a handful of participants

reporting 100% adherence to their medications in the

7- and 30-day periods before each of the five assessments.

This finding mirrors other reports of Chinese patients’ high

self-reported adherence. Specifically, among 69 mainly

former injection drug users in Yunnan Province, self-

reported adherence rates indicated almost no variability,

with 95.6% of patients reporting at least 95% adherence

during the 6 months of initial observation [23]. In a sample

of 181 mainly former plasma donors in the provinces of

Henan and Anhui, 81.8% reported adherence of 95% or

greater adherence over the previous 3 days, with 49.7%

claiming never to have missed a single dose of their

medications [32]. Finally, among 308 individuals in south-

central China, half of whom had been infected via plasma

donation, 80% reported taking more than 90% of pre-

scribed doses in the previous 7 days [12].
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Fig. 2 Self-reported 30-day adherence by study arm according to

longitudinal model based on observed data at 7, 13, 19, and 25 weeks.

Shaded regions are the 95% confidence intervals
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The Chinese participants in this and other studies appear

to self-report higher adherence and less attenuation over

time than participants in US-based studies. For example,

70% of 224 participants in a Seattle clinic-based study of

participants initiating or switching regimens self-reported

100% adherence at baseline, which dropped to 49% at

9 months [21]. In fact, a pooled analysis of 31 North

American studies, of which 71% used patient self-report to

assess adherence, indicated 55% achieved ‘‘adequate’’

levels of adherence [33]. Adherence levels in the current

study were closer to those first reported in sub-Saharan

Africa; the pooled estimate of adequate adherence among

27 African studies, of which 66% assessed adherence with

patient self-report, was 77% [33].

One possible explanation for the Chinese participants’

higher self-reported estimates is that individuals in this

study were generally initiating ART at more advanced

stages of HIV disease than were participants in comparable

studies in the West. Their initial poor health might lead to

enhanced motivation to adhere to their regimens at the

outset, with drastic improvements fueling their mainte-

nance of adherence over time. Alternatively, the self-

reports of adherence may be inflated by participants

responding in a socially desirable fashion. In China, a

strong authoritarian tradition may enhance this tendency

toward socially desirable responding. This would be par-

ticularly problematic if the enhanced intervention arm

participants were more responsive to this bias more than

those in the minimal intervention arm.

That EDM-based adherence was lower than self-repor-

ted adherence at baseline (as seen in US studies) [34] and

dropped off during the 25 weeks of the trial lends further

support to the possibility that the self-reported adherence

data were overestimates of actual behavior. This also

suggests a possible effect of treatment fatigue, indicating

the need to evaluate the effect of ongoing support or

booster sessions in future trials. Alternatively, participants

may have been less likely to use their EDM device, espe-

cially over time, meaning EDM data were underestimates

of adherence. This could explain why, despite the

decreasing average EDM-based adherence levels, the bio-

markers of VL and CD4 indicated increasingly robust

response to the antiretroviral medication.

This preliminary RCT was not powered for statistical

tests of efficacy (N = 70). However, both cross-sectional

and longitudinal analyses indicated that the intervention

arm was generally associated with positive effects on the

primary outcome of adherence, with participants in the

enhanced intervention arm reporting adherence levels up to

15 percentage points higher than those in the minimal

intervention arm. Longitudinal analyses revealed that the

enhanced intervention more than doubled a participant’s

odds of attaining 100% self-reported adherence over the

prior 30 days. The benefits were relatively consistent

across assessment method (i.e., self-report or EDM);

assessment period (i.e., 7 or 30 days); and type of adher-

ence outcome (i.e., with or without the consideration of

dose timing). The one exception was that effects on EDM-

based adherence were more pronounced in the cross-sec-

tional than longitudinal analyses, in part because these

EDM data suggested adherence improvements achieved

during the intervention were not maintained at follow-up.

Biomarker levels (VL and CD4) were roughly equivalent

between arms, suggesting any differences in adherence did

not translate into measureable effects on disease progres-

sion. These findings are consistent with recent meta-anal-

yses of US-based studies [15, 16] which indicated odds

ratios of 1.50 [16] and 1.88 [15] for adherence outcomes

and less robust findings for biomarkers (1.25) [16].

Replication efforts and future research might consider a

more prolonged and intensive intervention, given the

inconsistent improvements in adherence that tended to

decay after the intervention phase. Additionally, targeting

individuals potentially at risk for non-adherence may lead

to stronger intervention effects, especially given the ceiling

effects in adherence we noted. Indeed, in their meta-anal-

ysis, Amico and colleagues noted that interventions tar-

geting participants with known or anticipated problems

with ART adherence demonstrated larger effects on

adherence than interventions that did not. [15].

Compared to the one other adherence intervention study

we could locate that was conducted in China, our EDM-

based estimates of average on-time adherence in the past

30 days were lower for intervention/control participants at

initial assessment (87%/84% vs. 71%/59%) as well as at

follow-up (97%/85% 26 weeks later vs. 57%/50%

18 weeks later) [22]. This difference is surprising as about

half of the other study’s sample was infected through

injection drug use and thus may have had other challenges

that interfered with consistent adherence. Moreover,

adherence in our urban-based study was apparently less

amenable to intervention effects. The intervention in

southwestern China was longer (6 months), but the

counseling component was not highly specified, purpose-

fully designed to accommodate each clinician’s style and

encourage an individually tailored discussion. It is not

clear, then, exactly what led to the improvement in that

study—just as in our study we were not able to distinguish

among the effects of the multiple components or deter-

mine which mediating variables were most related to

improved adherence. Qualitative data, both from our work

[11] and from the team in Yunnan [10, 22] suggest areas

that might be worth specifically targeting in further

adherence-promotion efforts in China, including the

effects of acute HIV stigma in China, family relations, and

mental health issues.

AIDS Behav (2011) 15:919–929 927

123



There are several limitations to the current study.

Although self-reported adherence has been shown to cor-

relate with VL [35], differential reporting from participants

in intervention versus control arms of a trial, as mentioned

earlier, could make it a less trustworthy indicator of

treatment effects. These findings suggest the utility of

incorporating multiple adherence assessment strategies in

addition to or instead of relying solely on self-report in

clinical trials. In the previously mentioned study by Gill

et al., in China, the EDM was a more valid indicator of

undetectable VL than self-report [23]. With their south-

western Chinese sample, half of whom had been infected

via injection drug use, they also noted EDM-adherence

based on dose timing was more sensitive to viral sup-

pression than adherence assessed with EDM that did not

consider the timing of doses. In our sample, EDM on-time

adherence calculated based on a similar 1-h window led to

lower estimates of adherence, not surprisingly, but they

were not more likely to differ between intervention arms.

Another limitation is that participants were not ran-

domly assigned to the different options within the

enhanced treatment arm, so we were not able to determine

their relative efficacy. In line with recent work by de Bruin

and colleagues [36], we should note that the minimal

intervention arm participants were supported in several

ways for their adherence. They were given a pillbox and

access to a peer support group because these are part of

standard care at the clinic, and we provided them with the

flip-chart education program as well. Diffusion of the

intervention was possible, even likely, given that all nurses

were trained in the intervention and all, including the study

nurse intervener, continued to see patients in both study

arms throughout the trial. Of course, any actual diffusion

would mean our findings are conservative estimates of the

actual effects. Thus, our intervention might prove even

more beneficial if given to patients who otherwise get very

little adherence support.

Finally, the analyses of the self-report dichotomous

adherence outcomes require more cautious interpretation

due to ceiling effects, particularly at the 19-week assess-

ment. For the cross-sectional analyses, the use of Fisher’s

exact test is generally deemed appropriate in sparse data

situations [31]. In the longitudinal analyses, the effect of

sparse data on statistical estimates was less clear, although

the GEE approach has been shown to produce unbiased

estimates with sparse dichotomous outcome data [37].

In conclusion, the HIV epidemic in China continues to

provide a window of opportunity during which strict

attention to adherence to life-sustaining medication regi-

mens are urgently needed. Interventions such as the one

studied here that capitalize on existing personnel resources

(i.e., nurses), integrate easily with clinic care, address

cultural values, incorporate family members and others

who can provide social support, and offer choices and

flexibility merit further attention.

Acknowledgments This study was supported in part by MH074364

and MH074364-S1 from the US National Institute of Mental Health

(Simoni, PI). We acknowledge Bu Huang for her assistance in

obtaining funding for the study and Wei Qu for coordinating the study

on-site.

References

1. Gill B, Okie S. China and HIV—a window of opportunity.

N Engl J Med. 2007;356(18):1801–5.

2. Wu Z, Sullivan SG, Wang Y, Rotheram-Borus MJ, Detels R.

Evolution of China’s response to HIV/AIDS. Lancet. 2007;

369(9562):679–90.

3. Xinhua S. China’s health minister warns of HIV spread. China
Daily. 2009, November 24.

4. Wu Z, Rou K, Cui H. The HIV/AIDS epidemic in China: history,

current strategies and future challenges. AIDS Educ Prev.

2004;16(3 Suppl A):7–17.

5. Ma Y, Zhao D, Yu L, Bulterys M, Robinson ML, Zhao Y, et al.

Predictors of virologic failure in HIV-1-infected adults receiving

first-line antiretroviral therapy in 8 provinces in China. Clin

Infect Dis. 2010;50(2):264–71.

6. Zhang F, Dou Z, Ma Y, Zhao Y, Liu Z, Bulterys M, et al. Five-

year outcomes of the China National Free Antiretroviral Treat-

ment Program. Ann Intern Med. 2009;151(4):241–51. W-52.

7. Zhang F, Chen RY, Lo SN, Ye M, editors. A decade of HAART:

the development and global impact of highly active antiretroviral

therapy. Chicago, IL: University of Chicago Press; 2008.

8. Chen WT, Starks H, Shiu CS, Fredriksen-Goldsen K, Simoni J,

Zhang F, et al. Chinese HIV-positive patients and their healthcare

providers: contrasting Confucian versus Western notions of

secrecy and support. ANS Adv Nurs Sci. 2007;30(4):329–42.

9. Li L, Sun S, Wu Z, Wu S, Lin C, Yan Z. Disclosure of HIV status

is a family matter: field notes from China. J Fam Psychol.

2007;21(2):307–14.

10. Sabin LL, Desilva MB, Hamer DH, Keyi X, Yue Y, Wen F, et al.

Barriers to adherence to antiretroviral medications among

patients living with HIV in southern China: a qualitative study.

AIDS Care. 2008;20(10):1242–50.

11. Starks H, Simoni J, Zhao H, Huang B, Fredriksen-Goldsen K,

Pearson C, et al. Conceptualizing antiretroviral adherence in

Beijing, China. AIDS Care. 2008;20(6):607–14.

12. 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(1):71–80.

13. Li H. HIV/AIDS and the promises of the government. San lian

Life Weekly. 2003;265:22–5. (Chinese).

14. Zhang FJ, Pan J, Yu L, Wen Y, Zhao Y. Current progress of

China’s free ART program. Cell Res. 2005;15(11–12):877–82.

15. Amico KR, Harman JJ, Johnson BT. Efficacy of antiretroviral

therapy adherence interventions: a research synthesis of trials,

1996 to 2004. J Acquir Immune Defic Syndr. 2006;41(3):285–97.

16. Simoni JM, Pearson CR, Pantalone DW, Marks G, Crepaz N.

Efficacy of interventions in improving highly active antiretroviral

therapy adherence and HIV-1 RNA viral load. A meta-analytic

review of randomized controlled trials. J Acquir Immune Defic

Syndr. 2006;43(Suppl 1):S23–35.

17. Remien RH, Stirratt MJ, Dolezal C, Dognin JS, Wagner GJ,

Carballo-Dieguez A, et al. Couple-focused support to improve

928 AIDS Behav (2011) 15:919–929

123



HIV medication adherence: a randomized controlled trial. AIDS.

2005;19(8):807–14.

18. Pearson CR, Micek MA, Simoni JM, Hoff PD, Matediana E,

Martin DP, et al. Randomized control trial of peer-delivered,

modified directly observed therapy for HAART in Mozambique.

J Acquir Immune Defic Syndr. 2007;46(2):238–44.

19. Safren SA, Otto MW, Worth JL. Life-steps: applying cognitive

behavioral therapy to HIV medication adherence. Cogn Behav

Pract. 1999;6:332–41.

20. Safren SA, Otto MW, Worth JL, Salomon E, Johnson W, Mayer

K, et al. Two strategies to increase adherence to HIV antiretro-

viral medication: life-steps and medication monitoring. Behav

Res Ther. 2001;39(10):1151–62.

21. Simoni JM, Huh D, Frick PA, Pearson CR, Andrasik MP, Dunbar

PJ, et al. Peer support and pager messaging to promote antiret-

roviral modifying therapy in Seattle: a randomized controlled

trial. J Acquir Immune Defic Syndr. 2009;52(4):465–73.

22. Sabin LL, Desilva MB, Hamer DH, Xu K, Zhang J, Li T, et al.

Using electronic drug monitor feedback to improve adherence to

antiretroviral therapy among HIV-positive patients in China.

AIDS Behav. 2010;14(3):580–9.

23. Gill CJ, Sabin LL, Hamer DH, Keyi X, Jianbo Z, Li T, et al.

Importance of dose timing to achieving undetectable viral loads.

AIDS Behav. 2010;14(4):785–93.

24. Safren SA, Martin C, Menon S, Greer J, Solomon S, Mimiaga

MJ, et al. A survey of MSM HIV prevention outreach workers in

Chennai, India. AIDS Educ Prev. 2006;18(4):323–32.

25. Chen W-T, Shiu C-S, Simoni J, Fredriksen-Goldsen K, Zhang F,

Zhao H. Optimizing HIV care by expanding the nursing role in

China: a qualitative study of patient and provider perspectives.

J Adv Nurs. 2010;66(2):260–8.

26. Cook PF, McCabe MM, Emiliozzi S, Pointer L. Telephone nurse

counseling improves HIV medication adherence: an effectiveness

study. J Assoc Nurses AIDS Care. 2009;20(4):316–25.

27. Ramirez-Garcia P, Cote J. Development of a nursing intervention

to facilitate optimal antiretroviral-treatment taking among people

living with HIV. BMC Health Serv Res. 2009;9(1):113.

28. Williams AB, Fennie KP, Bova CA, Burgess JD, Danvers KA,

Dieckhaus KD. Home visits to improve adherence to highly

active antiretroviral therapy: a randomized controlled trial.

J Acquir Immune Defic Syndr. 2006;42(3):314–21.

29. Agresti A. A survey of exact inference for contingency tables.

Stat Sci. 1992;7:131–53.

30. Liang KY, Zeger SL. Longitudinal data analysis using general-

ized linear models. Biometrika. 1986;73(1):13–22.

31. Agresti A. Modelling patterns of agreement and disagreement.

Stat Methods Med Res. 1992;1(2):201–18.

32. Wang X, Wu Z. Factors associated with adherence to antiretro-

viral therapy among HIV/AIDS patients in rural China. AIDS.

2007;21(Suppl 8):S149–55.

33. Mills EJ, Nachega JB, Buchan I, Orbinski J, Attaran A, Singh S,

et al. Adherence to antiretroviral therapy in sub-Saharan Africa

and North America: a meta-analysis. JAMA. 2006;296(6):

679–90.

34. Arnsten JH, Li X, Mizuno Y, Knowlton AR, Gourevitch MN,

Handley K, et al. Factors associated with antiretroviral therapy

adherence and medication errors among HIV-infected injection

drug users. J Acquir Immune Defic Syndr. 2007;46(Suppl 2):

S64–71.

35. Simoni JM, Kurth AE, Pearson CR, Pantalone DW, Merrill JO,

Frick PA. Self-report measures of antiretroviral therapy adher-

ence: a review with recommendations for HIV research and

clinical management. AIDS Behav. 2006;10(3):227–45.

36. de Bruin M, Viechtbauer W, Hospers HJ, Schaalma HP, Kok G.

Standard care quality determines treatment outcomes in control

groups of HAART-adherence intervention studies: implications

for the interpretation and comparison of intervention effects.

Health Psychol. 2009;28(6):668–74.

37. Sharples K, Breslow N. Regression analysis of correlated binary

data: some small sample results for the estimating equation

approach. J Stat Comput Simul. 1992;42(1):1–20.

AIDS Behav (2011) 15:919–929 929

123


	A Preliminary Randomized Controlled Trial of a Nurse-Delivered Medication Adherence Intervention Among HIV-Positive Outpatients Initiating Antiretroviral Therapy in Beijing, China
	Abstract
	Introduction
	Methods
	Procedures
	Enhanced Intervention Arm
	Primary and Secondary Outcome Measures
	Statistical Methods

	Results
	Study Flow of Participants
	Participants Description
	Intervention Acceptability and Feasibility
	Descriptive Data on Adherence and Clinical Outcomes
	Evaluation of Intervention Effects
	Cross-sectional Analyses
	Longitudinal Analyses


	Discussion
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


