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Abstract This study evaluates the efficacy of an inter-
vention for persons living with HIV (PLH) and their family
members in Thailand. A randomized controlled trial of 813
PLH and family members was carried out at four district
hospitals in Thailand. Participants completed Computer
Assisted Personal Interview assessments at baseline, 6, 12,
18, and 24 months. The primary outcome was quality of
life (QoL); other measures included depressive symptoms
and family functioning. Relative to the standard care con-
dition, the intervention group reported significantly
improved QoL at 6 months (P = 0.0014). When the
intervention efficacy was stratified by baseline depressive
symptoms (low vs. high), intervention efficacy was
observed only among those with low depressive symptoms.
Study findings suggest that the intervention was more
efficacious for participants with less depressive symptoms
and better family functioning. Extensive interventions may
be optimal for those who have the capacity to learn the
tools and skills.
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Resumen Este estudio evalia la eficacia de una intervencion
para las personas que viven con el VIH (PLH) y sus familiares
en Tailandia. Un ensayo controlado y aleatorio de 813
miembros del PLH y sus familiares se llevé a cabo en cuatro
hospitales de distrito en Tailandia. Los participantes
completaron las evaluaciones de la Entrevista Personal y
Asistida por Computadora (CAPI) al inicio del estudio y
también después de 6, 12, 18 y 24 meses. El resultado
primario fue la calidad de vida (QoL); otras medidas
incluyeron sintomas depresivos y el funcionamiento familiar.
Relacionada a la condicion de la atencion estandar, el grupo de
intervencion reporté que la calidad de vida habia mejorado
significativamente a los 6 meses (P = 0,0014). Cuando la
eficacia de la intervencion se estratifico por los sintomas
depresivos de base (bajos v. altos), la eficacia de la intervencion
se observo solo entre las personas con sintomas depresivos
bajos. Los resultados del estudio sugieren que la intervencién
fue mds eficaz para los participantes con menos sintomas
depresivos y el mejor funcionamiento familiar. Las interven-
ciones extensas pueden ser Optimas para los que tienen la
capacidad de aprender las herramientas y las habilidades.

Introduction

With recent advances in antiretroviral therapy (ART) and
increased access to ART, HIV has transitioned globally
into a chronic illness. The focus on immediate survival
from an acute infection has gradually shifted to an
increased awareness for living with a protracted illness, and
improvements in the quality of life (QoL). As perceptions
and treatment procedures have evolved, HIV-related issues
were also becoming a prolonged or lifetime challenge for
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people living with HIV (PLH) and their family members
[1-5]. Recent studies on PLH in Thailand suggested that
familial factors, such as family relationships and func-
tioning, influenced QoL [6, 7]. Consequently, HIV has the
potential to affect the ongoing and long-term quality of life
for both PLH and their families.

There are more than one million PLH in Thailand [8]. As
in other countries, families affected by HIV in Thailand
provide psychological and economic support to their infec-
ted family members [9]. About two-thirds of PLH in Thai-
land live with or receive support from their family [10, 11].
Historically, medical and psychological interventions in
Thailand have focused on individuals who have been con-
sistently employed. Among the studies of PLH in Thailand,
we identified only a few that involved couples [12, 13].
There has been only one evaluation of an intervention for
HIV-positive mothers in Bangkok [14]. Given the high
number of cases in Thailand, a sense of urgency has emerged
for the need to develop and implement interventions that
could strengthen HIV-affected families, and improve the
quality of life for PLH and their family members.

Evidence-based interventions for HIV-affected families
have demonstrated efficacy in the past 15 years, yet the
diffusion of intervention programs has been limited [15].
Broadly speaking, there has been little empirical research
addressing the adaptation of evidence-based interventions
to ensure their fit for specific cultures and communities
[16]. Family relationships are important and family is a
valuable resource of support and care for ill family mem-
bers [17], especially in Thai culture [18]. Previous studies
have identified challenges associated with cultural adap-
tations of interventions based on Western-based behavioral
theories to non-Western contexts, where the former focuses
more on individual agency, whereas the latter emphasizes
collectivistic notions [19-21]. Cultural differences can
affect culturally adapted interventions; therefore, investi-
gating the process of adaption and implementation of an
intervention in other cultural settings creates an opportu-
nity to assess their relevancy and sustainability.

This study was based on a randomized controlled
intervention trial conducted in Thailand from 2007 to 2010.
The intervention was adapted from previous evidence-
based U.S. interventions, using common intervention fac-
tors, principles, and processes [22, 23]. In order to adapt
the key elements to suit the cultural setting of Thailand, a
series of workshops were carried out informing healthcare
providers at the provincial and district levels. All partici-
pants were called upon to contribute their ideas to ensure
the intervention activities fit the Thai context. The three
modules of the original intervention (HIV-related Stress-
ors, Improving Health and Mental Health, and Improving
Family Adjustments) were adapted into four modules for
the Thai intervention (Healthy Mind, Healthy Body,
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Healthy Family, and Healthy Community). The interven-
tion content and framing were adapted to reflect Buddhist
values of “sound body and sound mind,” as well as the
cultural importance of individual health and well-being
within the family and community. To our knowledge, this
is the first large-scale family intervention trial designed to
improve the quality of life for both PLH and their family
members in Thailand.

Quality of life (QoL) is a multidimensional construct for
an individual’s perceived well-being that is centered on
physical, mental, and social functioning [24]. In the early
1990 s, QoL assessments were administered to PLH; and
they quickly became—and remain—an important outcome
in the evaluation of treatment strategies [25-28]. Previous
studies have highlighted several factors that can affect
QoL, such as treatment adherence, economic hardship,
stigma and discrimination, and mental distress and psy-
chiatric morbidity [29-33]. The goal of this article is to
examine the efficacy of the intervention with data collected
at baseline and during 6-, 12-, 18-, and 24-month follow-up
assessments. We also explore how levels of depressive
symptoms and family functioning may modify the inter-
vention effects on improving QoL.

Methods
Study Design and Participants

Approval of this study was obtained from the Institutional
Review Board (IRB) at the University of California, Los
Angeles (UCLA), and the Thailand Ministry of Public
Health Ethical Review Committee for Research in Human
Subjects. From January 2007 to February 2008, recruiters
screened 484 HIV-affected families at four district hospi-
tals in northern and northeastern Thailand. During monthly
support group meetings, flyers were handed out to potential
participants. Those who were interested in participating in
the study were directed to contact a recruiter who screened
and determined the eligibility of the participant. The
screenings were performed at district hospitals during
regular monthly support group meetings. Of the 484 fam-
ilies screened, 431 families (89%) met the eligibility cri-
teria. Eligibility criteria included the following: (1) having
at least one PLH in the household; (2) having at least one
family member who was aware of the HIV status of the
PLH; (3) having at least one school-aged child living in the
household; and (4) the ability to provide written informed
consent from the PLH and family members. Of the 431
eligible families, 410 consented to participate (refusal
rate = 4.9%). Two persons from each family were
recruited, a PLH and a family member. For some families,
both participants were HIV-positive; therefore, 813
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participants were comprised of 505 PLH and 308 HIV-
negative family members. All participants received
300 baht (US $10) for each assessment. Intervention par-
ticipants were compensated with the same amount for
transportation to each session.

Services provided for patients in the standard care
condition included a regular one-month follow-up treat-
ment with ART for those who needed ART based on Thai
national guidelines, prophylaxis of opportunistic infections,
and a regular monthly support group for PLH and their
family members.

Randomization

Assignment to the study conditions were conducted at the
district hospitals and were based on the geographic location
of the family’s residence. Each of the four district hospitals
in this study accommodated residents from about 6 to 12
sub-districts. Half of the sub-districts served by each dis-
trict hospital were randomly assigned to the intervention
condition and the other half to the standard care condition.
All families from the assigned intervention sub-districts
were included in the intervention group, as families from
the assigned standard care sub-districts were in the stan-
dard care condition.

Following informed consent, as shown in Fig. 1, 813
participants from 410 families completed the baseline
assessment. Participants in both conditions were followed
up and assessed 6, 12, 18, and 24 months after the baseline
assessment. There was little attrition and we observed no
significant differences in attrition rates between the inter-
vention conditions. Ninety-seven percent of standard care
participants and 98.6% of intervention participants com-
pleted at least two follow-up assessments.

Intervention Methods

The intervention was delivered over 13 weeks (12 sessions
and one preparation session). Each session was led by two
trained intervention facilitators, and was designed as a
group session (810 participants per session). Each
90-minute session was participatory and was designed to
focus on one or two challenges faced by PLH and their
families. Module 1 (Healthy Mind) included four weekly
sessions: (1) Emotional regulation while living with HIV;
(2) Positive thinking and doing; (3) HIV disclosure; and (4)
Stress management. Module 2 (Healthy Body) had three
sessions: (1) Medication adherence and access to care; (2)
Prevention of HIV transmission to others; and (3) Self care
and healthy daily routines. Module 3 (Parenting and Family
Relationship) consisted of three sessions: (1) Family roles
and relationships; (2) Parenting while ill; and (3) Long-
term plans with family members and children. Module 4

484 Families screened

53 Not eligible
21 Eligible but not participating|

410 Families randomized
813 Participants (505 PLH
and 308 Family members)

414 Assigned to receive the
intervention

399 Assigned to receive
standard care

8lost ————— [ 10lost

406 Completed 6-month follow-up 389 Completed6-monthfollow-up

Olost ——— —— 2lost

409 Completed 12-month follow-up 387 Completed 12-month follow-up

3lost — —— G6lost

406 Completed 18-month follow-up 381 Completed 18-month follow-up

29 lost — 36lost

377 Completed 24-month follow-up 345 Completed 24-month follow-up

Fig. 1 Flow of study participants

(Social and Community Integration) focused on two ses-
sions: (1) Community participation and support; and (2)
Employment while ill.

Across all sessions, intervention tools and activities
were framed in a culturally relevant way to ensure inter-
vention acceptability. In particular, it was important to
consider the significance of Buddhism, which is the reli-
gious affiliation of 95% of the Thai population [34]. For the
intervention development, some aspects of Buddhism
(which played a significant role) proved useful in framing
the intervention contents and activities such as its emphasis
on personal responsibility, its support of personal better-
ment in the present time, and its attention to impermanence
and change [19, 35]. Under the Buddhist paradigm, the
“Feeling Thermometer” was framed as an effective tool to
help participants understand their current state (feelings
and emotions), thus informing them of their present state
(being self-aware). The application of the “Feeling Ther-
mometer” made this concept more tangible and concrete,
which helped participants to visualize and express feelings
in relation to their thoughts and actions. In addition, the
Feel-Think-Do (FTD) model was adapted to promote the
positive cycle of cause and effect, a concept closely linked
to positive thinking in dealing with HIV-related challenges
and the philosophies of Buddhism. The adaptation and
tailoring of the intervention activities were essential for
ensuring intervention acceptance.
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Quality Assurance

Several measures were applied to ensure the fidelity of
intervention implementation. Local project investigators
from the provincial health department were present at each
session to monitor intervention facilitators and provide
cues to ensure fidelity to the time allotted for each activity.
In addition, all sessions were videotaped. After each ses-
sion, facilitators participated in a debriefing session to
assess issues with implementation and their degree of
fidelity to activities as written in the intervention manual.
All of the intervention facilitators reported a high degree of
fidelity, and there were no significant variations among
facilitators in relation to the number of sessions completed.

Data Collection

Initial screenings of PLH were conducted in the district
hospitals and performed by healthcare workers and
research staff specifically hired for the study. Once the
screenings were completed and permission to contact
family members was given, written informed consent was
obtained from all PLH and family members. A trained
interviewer administered assessments using Computer
Assisted Personal Interview (CAPI). Participants were
asked about their demographic characteristics, HIV status,
and questions about their family functioning, depressive
symptoms, and QoL. The loss-to-follow-up rate was
approximately 5% across the four study sites.

All the scales utilized in this trial were previously used
and validated among Thai samples, or were developed
locally by the Thai Department of Mental Health. In
addition, prior to launching the main trial we conducted a
Phase 1 pilot study to test all measures to assure scale
reliability and validity.

Primary Outcome Measure

The primary outcome, QoL, was defined by the World
Health Organization (WHO) as “an individual’s perception
of their position in life in the context of the culture and
value system in which they live and in relation to their
goals, expectations, standards, and concerns” [36]. In this
study, QoL was measured using the Thai version of the
WHO Quality of Life (WHOQOL) assessment instrument
called the WHOQOL-BREF (Thai) [37]. This was a
26-item questionnaire; a shorter version developed from
the original 100-item questionnaire, the WHOQOL-100
[38]. Both the 100-question (WHOQOL-100) and
26-question (WHOQOL-BREF) versions have been vali-
dated in different settings across many cultures, including
Thailand, and have been shown to have excellent psycho-
metric properties of reliability [39-42]. Each individual
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item of the WHOQOL-BREF was scored 1 to 5 on a
response scale. The score of each subscale was the sum of
scores from each item within that subscale. The score of
the overall QoL scale was the sum of the scores from the
four domains; higher scores indicated better QoL. For this
study population, the overall Cronbach’s alpha was 0.84.

Other Outcome Measures

Depressive symptoms were assessed using the Thai
15-item depressive symptomatology screening test which
was developed for use in Thailand [43]. Questions were
asked about problems that had bothered participants in the
past week (e.g., feeling depressed most of the time, feelings
of hopelessness or worthlessness, loss of self-confidence),
with response categories from O (not at all) to 3 (usually
[5-7 days a week]). A summative composite scale was
developed with a range of 0 to 45, with a Cronbach’s alpha
of 0.91, reflecting an “excellent” internal consistency.

Family Functioning was assessed with the Thai Family
Functioning Scale (TFFS), adapted from the McMaster
Model of Family Functioning [44] and previously used by
our group in Thailand [11]. The TFFES has three subscales:
cohesion, expressiveness of conflict feelings, and problem
solving. We utilized the TFFS to assess the interactions
among family members during the past three months.
There were a total of 30 items, with response categories
rating 0 (never) to 3 (always); the Cronbach’s alpha for the
overall scale was 0.92.

Demographics included age in years, gender, marital status,
income, and years of education. HIV status was also included
and used in our data analysis, as presented in Table 1.

Statistical Analysis

An intent-to-treat approach was used to analyze interven-
tion effects. Baseline differences between the intervention
group and standard care condition were tested using
Chi-square and ¢ tests (or Wilcoxon signed-rank tests) for
categorical and continuous variables, respectively. A
mixed-effects regression model with family- and partici-
pant-level random effects was used to assess the inter-
vention effect on the improvement of QoL. Covariates
included age, gender, HIV status, group (standard care vs.
intervention), time (baseline, 6-, 12-, 18-, and 24-month
follow-ups), and group-by-time interaction. The family-
and participant-level random intercepts were included to
account for dependence within family and the correlation
between repeated observations for each participant,
respectively. Multilevel modeling allows separation of the
nested sources of variation, which helps to properly esti-
mate the fixed effect variances and increases efficiency in
identifying important sources of variation [45].
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Table 1 Baseline
characteristics (N = 813)

Characteristics Intervention Standard care
(N = 414) (N = 399)
N (%); Mean (SD) N (%); Mean (SD) P
HIV positive 247 (61.9) 258 (62.3) 0.9032
Gender—female 273 (68.8) 289 (69.8) 0.7480
Age—mean (SD) 41.1 (11.0) 41.0 (11.0) 0.8611
Marital status—married 262 (66.3) 263 (64.0) 0.4861
Education 0.3176
Less than high school 310 (78.1) 335 (80.9)
Some high school or more 87 (21.9) 79 (19.1)
Annual income 0.2688
<=15,000 Baht ($430) 166 (41.6) 187 (45.2)
15,001-35,000 Baht ($430-$1,000) 104 (26.1) 101 (24.4)
35,001-55,000 Baht ($1,000-$1,571) 87 (21.8) 72 (17.4)
>55,000 Baht ($1,571) 42 (10.5) 54 (13.0)
Baseline measures—mean (SD)
Quality of Life (range: 37-124) 90.7 (10.7) 92.4 (11.0) 0.0352
Depressive symptoms (range: 0-45) 11.6 (7.68) 11.8 (8.16) 0.8390
Family functioning (range: 21-90) 60.5 (14.7) 60.2 (14.6) 0.7728

Next, QoL was expected to be correlated with the other
outcome measures, depressive symptoms (risk factor), and
family functioning (protective factor). It was of interest to
examine the intervention effects separately by the baseline
levels of depressive symptoms and family functioning.
This part of the analysis was for exploratory purposes.
Therefore, the 50 percentile cut-off values (11 and 61,
respectively) for baseline depressive symptoms and family
functioning were chosen to make sure that the sample sizes
remained reasonable. The baseline level of depressive
symptoms was defined as low if the baseline depressive
symptom score was 11 or lower, and high if the baseline
score was 12 or higher. Similarly, the baseline level of
family functioning was low if the TFFS score was 61 or
lower, and high if the baseline TFFS was 62 or higher. We
used the same mixed-effects regression model described
above for each of the stratifications. Estimated improve-
ments of QoL with standard errors from these models were
also plotted.

All statistical analyses were carried out with SAS 9.2
(for Windows) and all graphs were generated using the
publicly available statistical software R [46].

Results

Baseline Characteristics

More than two-thirds of the participants (69%) were
women, and 62% of the participants were HIV-positive

(Table 1). The average age of the participants was 41, with
66% reporting being married. A majority of the participants

(78%) reported having less than a high school education.
At baseline, no significant differences were observed for
HIV status, gender, age, marital status, education, or annual
income. Comparable levels of depressive symptoms and
family functioning across the two intervention conditions
were observed. Participants in the standard care reported a
higher overall QoL score at baseline, compared to those in
the intervention group.

Effects of the Intervention
Improvement in QoL—Overall

Table 2 presents the results from the mixed-effects
regression model. Younger age and male participants had a
significantly higher level of QoL (P < 0.0001). QoL was
higher for the participants in the standard care versus
intervention groups at baseline (P = 0.0484). Across both
groups, we observed a significant increase in QoL over
time (P < 0.0001). We also observed a significant inter-
action effect, intervention-by-time (P = 0.0118), indicat-
ing that the improvement of QoL for the intervention group
was significantly different from the standard care condition
over time. At the 6-month follow-up assessment, the esti-
mated difference in improvement in QoL from baseline
was significantly higher for the intervention participants
compared to the standard care participants (Estimate =
2207, SE = 0.688; P = 0.0014). The estimated differ-
ence in improvement in QoL remained significant at the
18-month follow-up (Estimate = 1.350, SE = 0.690;
P = 0.050). To examine the robustness of the observed
intervention effect we also conducted a sensitivity analysis,
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Table 2 Improvement in QoL: results from mixed-effects regression
model (Estimate and SE)

Parameter Estimate SE P

Age —0.196 0.029 <0.0001
Gender (M-F) 2.710 0.565 <0.0001
HIV status 1.034 0.641 0.1068
Intervention effect at baseline —1.583 0.802 0.0484

(intervention—standard care)

Time (in months) <0.0001
Intervention x time 0.0118

Estimated difference in improvement in QoL
from baseline (intervention—standard care)

6 month 2.207 0.688 0.0014
12 month 0.986 0.688 0.1516
18 month 1.350 0.690 0.0506
24 month 0.256 0.710 0.7184

which adjusted for the individual’s QoL at baseline. The
results were similar.

Improvement in QoL—Stratified by Depressive Symptoms

Table 3 shows the regression results for each of the strati-
fications. For those who had a low level of depressive

symptoms at baseline, a significantly higher improvement in
QoL for the intervention group was observed at 6 months
(P = 0.0035). The intervention effects were observed at 12
and 18 months (P = 0.0205 and 0.0401, respectively). The
magnitude of the difference decreased, but remained sig-
nificant, as shown in Fig. 2a. Conversely, for those who had
a high level of depressive symptoms at baseline, the inter-
vention effect was not significant. Figure 2b shows that for
the study participants with a high level of depressive
symptoms, although they improved over time, no significant
differences were observed between the intervention group
and standard care condition at any of the follow-up assess-
ments. This stratified analysis suggests that participants with
low risk (e.g., lower levels of depressive symptoms) at
baseline benefitted more from the intervention.

Improvement in QoL—Stratified by Family Functioning

When examining the intervention effects at different levels
of family functioning, we observed that for the participants
who had a high level of family functioning at baseline, the
estimated improvement in QoL for the intervention group
was higher than that for the standard care condition at the
6-month follow-up (P = 0.0076). However, for those with
low family functioning at baseline, the intervention effect

Table 3 Improvement in QoL:

results from mixed-effects Follow-up

Improvement = follow-up—baseline

regression model (Estimate
and SE)—stratified by baseline

Standard care (CTL)

Intervention (INT) Difference = INT—CTL

depressive symptoms (fop) and Estimate SE Estimate SE Estimate SE P
by baseline family functioning - ]
(bottom)* Baseline depressive symptoms
Low
6 month 0.19 0.65 2.84 0.62 2.65 0.90 0.0035
12 month 0.15 0.65 2.24 0.62 2.09 0.90 0.0205
18 month 0.90 0.66 2.76 0.62 1.86 0.91 0.0401
24 month 2.03 0.69 3.37 0.64 1.35 0.93 0.1486
High
6 month 1.84 0.75 3.72 0.75 1.88 1.06 0.0780
12 month 2.72 0.76 2.59 0.76 —0.13 1.07 0.9058
18 month 3.29 0.76 432 0.76 1.03 1.07 0.3377
24 month 4.88 0.78 4.13 0.78 —0.75 1.10 0.4974
Baseline family functioning
Low
6 month 1.63 0.72 3.57 0.70 1.93 1.01 0.0553
12 month 2.46 0.72 3.47 0.71 1.00 1.01 0.3195
18 month 3.30 0.73 5.43 0.71 2.13 1.01 0.0358
24 month 4.99 0.75 4.53 0.72 —045 1.04 0.6637
High
* Adjusted for age, gender and 6 month 0.24 0.67 2.73 0.65 2.49 0.93 0.0076
HIV status; significant age and 12 month 0.26 0.67 1.25 0.65 0.99 0.93 0.2870
gender effects were found 18 month 0.83 0.67 1.41 0.65 0.59 0.93 0.5286
except for the low-depression 24 month 191 0.70 2.87 0.68 0.96 096  0.3194

analysis
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Fig. 2 Improvement in Quality
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was not significant (P = 0.0553). This suggests that the
participants who had a higher level of family functioning
benefitted more from the intervention, even though the
intervention effect did not last beyond the 6-month
assessment. Figure 2c shows an increase trend in QoL
improvement for the intervention participants with low
family functioning at baseline. The difference in QoL
improvement for those with high family functioning
between intervention and standard care reduced over time,
as shown in Fig. 2d.

Discussion

Results from this study show that QoL can be improved by
an intervention based on a cognitive behavioral framework
that is tailored to Thai culture. The efficacy of the inter-
vention may be attributable to a program that targets both
PLH and their family members. The inclusion of both PLH
and family members can provide a unique and relevant
opportunity to stimulate conversations and strengthen
interactions within a family. This allows participants to
have a chance to see familiar challenges shared by other
families, and form a social network for community support.
Moreover, in the process of intervention adaptation, it
appears essential to have knowledge about the core ele-
ments of evidence-based interventions [22, 23] and their

T T
18 24 12 18

Follow-up (Month)

24

related outcome measures. It is important, however, to
establish a relationship with local collaborators and cultural
experts who can provide informed opinions on whether a
given core element is relevant to the target population, and
fits the cultural context. This adaptation experience is not
unique to HIV-related interventions, but rather represents a
general model used in the cultural adaptation of evidence-
based interventions and treatments [16].

An exploratory finding from our study was the differ-
ential intervention effect by level of depressive symptoms.
Although depression has been consistently linked to poor
QoL, we examined whether depressive symptoms served as
an effect-modifier in relation to improvements in QoL
attributable to the family intervention. For participants who
started with relatively fewer depression symptoms, the
intervention effect was not only greater, but also longer
lasting compared to those with relatively more depressive
symptoms.

Our findings are somewhat contrary to the expectation
that those who are at the greatest risk have the greatest
opportunity for improvement from behavioral interventions
[15]. This finding, however, is consistent with other liter-
ature that indicate those who need services the most are
often least likely to benefit from services because of their
functioning capacity. For example, there is a body of evi-
dence demonstrating associations between depressive
symptoms and cognitive functioning [47-49]. There are
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also reports that suggest patients with severe depression do
not respond as successfully to cognitive behavioral therapy
as those with mild depression, and therefore influence its
effectiveness [48, 50].

Our intervention was intensive in this study. For the
intervention sessions to be successful, participants must be
motivated and willing to put in the work (e.g., learning and
practicing the skills), both during and outside of the
intervention group. In addition, to process the information
and skills learned from the intervention sessions required a
good degree of cognitive functioning from the participants.
When we examined the intervention effect by stratifying at
the family level, we found that those participants with
higher family functioning benefitted more from the inter-
vention than those with lower family functioning at base-
line. It is plausible that participants may have benefited
more from the intervention if they had stronger support
from their families.

We also identified in our study several methodological
limitations. First of all, given the fact the randomization
resulted in a balanced group, we still found that baseline
participants in the standard care condition reported a
slightly higher overall QoL score compared to those in the
intervention condition. One of the explanations could be
that our randomization was based on geographic location—
predetermined sub-districts—to avoid potential contami-
nations; this could have led to sample imbalance due to
chance alone. To address this issue, we conducted a sen-
sitivity analysis to adjust for the baseline difference in
QoL. The second limitation concerned eligibility criteria.
To be eligible for the study, PLH had to have at least one
family member who knew about their HIV status. It was
possible that perceptions of QoL among those who had not
disclosed their status differed from those who participated
in our study. Therefore, the selection criteria limited the
generalization of the study findings to those whose HIV
status was not disclosed. Third, the outcome measures used
in this study were based on self-reports and might be
susceptible to information bias. In order to minimize
potential social desirability bias, we strictly used separate
intervention and assessment teams during project imple-
mentation. Fourth, the randomization was conducted at the
sub-district level based on the assumption that participant
characteristics were comparable across the sub-districts.
Data collection at the participating district hospitals did not
retain the participant information on sub-districts for the
purpose of preventing interviewers from identifying par-
ticipants in the intervention group to reduce potential
interviewer bias. However, it would have been beneficial to
adjust for potential variability across sub-districts in data
analysis. Fifth, we used QoL as the main outcome indicator
in this study; however, it was possible that the intervention
might have had an impact on depressive symptoms or
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family functioning, which might be related to the improved
quality of life. Future studies should continue to explore
intervention effects on multiple outcome indicators and the
relationships among them.

It is important to note that our trial findings did not make
any definitive conclusions on the clinical significance of
outcome. The scales used in our study were useful in
describing the characteristics of participants in the trial and
how the intervention relates to the changes in their charac-
teristics over a period of 24 months. For instance, the scale
for depression was used to screen for depressive symp-
tomatology, not clinical depression. Therefore, the high-low
cut-off points used in our analyses did not relate to clinical
depression cut-off, but pertained to levels of depressive
symptomatology. The goal of our intervention was not to
improve the quality of life of PLH and family members who
were clinically depressed or were suffering from other
psychiatric conditions. Such illnesses require services and
care from professional psychiatrists. Our intervention
focused on providing skills and tools to PLH and family
members with depressive symptoms (but not suffering from
clinical depression) so that they could effectively cope with
their illness before it became more serious.

Despite these cautionary notes, this study has important
implications for current and future programs. First, it was
encouraging to see that this study provided evidence for the
efficacy of a behavioral intervention designed for both PLH
and family members. Although PLH and family members
had to deal with their specific issues (e.g., treatment
adherence for PLH, caregiver burden for family members),
facing these challenges as a family has been a powerful
message from the intervention. This study makes a con-
tribution to the current field of family interventions in
demonstrating not only the feasibility, but also the efficacy
of such an intervention model that has the potential to be
adapted to different cultures with a family-oriented tradi-
tion. We also learned that there were certain characteristics
of participants that put them on a “better platform” to
benefit from the intervention. Although the depression
scale used in the study was for screening purposes, our
findings evince depression screening may be necessary for
potential intervention participants; and that additional
activities (and potentially treatment for those with clinical
depression) may also be necessary to prepare such partic-
ipants for behavioral interventions. In addition, based on
our results, developers of intervention programs might
want to explicitly focus on particular moderators, such as
depressive symptoms as a target of change. More research
would be needed to tease out effective intervention com-
ponents and moderators to refine interventions for partic-
ular populations.

In conclusion, this intervention trial demonstrates that
QoL improvement can be attainable with a culturally
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sensitive family intervention. Our intervention is much
more efficacious for those with fewer depressive symptoms
(and likewise for those with the general capacity to learn
the emphasized tools and skills). In order for participants to
fully benefit from a behavioral intervention and for broader
scale-up and dissemination, providers must ensure that
participants have sufficient capacity and support.
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