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Abstract

Introduction: Hope is an essential dimension of successful coping in the context of illnesses such as HIV/AIDS, because positive
expectations for the future alleviate emotional distress, enhance quality of life and have been linked to the capacity for
behavioural change. The social environment (e.g. family, peers) is a regulator of hope for people living with HIV/AIDS (PLWHA). In
this regard, the dual aim of this article is (1) to analyze the influence of a peer adherence support (PAS) intervention and the
family environment on the state of hope in PLWHA and (2) to investigate the interrelationship between the two determinants.
Methods: The Effective AIDS Treatment and Support in the Free State study is a prospective randomized controlled trial.
Participants were recruited from 12 public antiretroviral treatment (ART) clinics across five districts in the Free State Province of
South Africa. Each of these patients was assigned to one of the following groups: a control group receiving standard care, a
group receiving additional biweekly PAS or a group receiving PAS and nutritional support. Latent cross-lagged modelling (Mplus)
was used to analyse the impact of PAS and the family environment on the level of hope in PLWHA.

Results: The results of the study indicate that neither PAS nor the family environment has a direct effect on the level of hope in
PLWHA. Subsequent analysis reveals a positive significant interaction between family functioning and PAS at the second follow-
up, indicating that better family functioning increases the positive effect of PAS on the state of hope in PLWHA.

Conclusions: The interplay between well-functioning families and external PAS generates higher levels of hope, which is an
essential dimension in the success of lifelong treatment. This study provides additional insight into the important role played by
family dynamics in HIV/AIDS care, and it underscores the need for PAS interventions that are sensitive to the contexts in which
they are implemented.
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Introduction in 3]. Hope is an essential dimension of successful coping in

After many years of disappointment, the international com-
munity was filled with hope in 1996, when scientists were
able to report a significant treatment breakthrough: highly
active antiretroviral therapy (HAART) [1,2]. This spirit was
reflected in the theme of the 11th World AIDS Conference:
“One World, One Hope” [1,3]. At the international level,
access to treatment has generated overarching narratives of
hope and promise regarding the possibility of mitigating the
effects of the HIV epidemic [3—5]. A major effort to scale-up
antiretroviral therapy (ART) was introduced in 2003 [6]. In
South Africa, the Operational Plan for Comprehensive HIV
and AIDS Care, Management and Treatment for South Africa
was launched in November 2003, with the goal of initiating
ART nationally [7,8]. In addition to saving lives, increasing
adult life expectancy [9] and having a population-level
preventive effect [10], the ART scale-up greatly enhanced
staff morale [4,11]. As articulated by Kazatchinke (2008),
“hope for millions of people in the developing world affected
by HIV is no longer utopia but evidence based” [Kazatchinke

the context of HIV/AIDS [12—15], because positive expecta-
tions for the future alleviate emotional distress [16], enhance
quality of life [17] and have been linked to the capacity for
behavioural change [14,18,19].

Bernays, Rhodes and Barnett (2007) provide a conceptual
framework for understanding hope in relation to HIV treat-
ment, a portion of which is presented in Figure 1. The model
draws attention to the uneasy balance between access ex-
pectations and the lived experiences of treatment delivery
within fragile health systems. These authors warn that such
environmental conditions “may puncture or limit hope, lead-
ing to a lack of investment in the future as realized through
engagement in HIV prevention and HIV treatment” [18].
Despite the major scale-up of ART, challenges remain with
regard to ART in high-burden countries, due to the weakness
of their health systems and absorptive capacity [20,21]. For
example, the Free State province is characterized by a short-
age of health care workers, particularly doctors. The ART
programme in this province is, therefore, driven primarily by
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Figure 1. The HIV/AIDS epidemic: ART and hope.
Source: Adaptation based on [18].

nurses [4,22]. Additional human resources are required in
order to develop a sustainable treatment strategy [20]. As
estimated by Hontelez and colleagues [23], an additional
2200 nurses, 3800 counsellors and 300 doctors would be
required in order to achieve universal access to HIV treat-
ment for all patients with a CD4 cell count of <350 cells/uL
in South Africa [23]. In addition to this structural shortcoming
in the health care system, the Free State province has also
encountered temporary challenges. From November 2008
until February 2009 — the period during which this survey
was conducted — the Department of Health in the Free State
province stopped initiating ART for new patients because of
out-of-stock drugs and a lack of funds [24]. A four-month
provincial moratorium barred new patients from receiving
ART, resulting in a waiting list of over 15,000 people [25].
In addition to increased morbidity and mortality during the
ART stock-out, researchers reported a loss of trust in the
health care system and anxiety about this system’s ability to
guarantee lifelong access to ART [24].

Long-term success in the prevention and treatment of HIV
requires an environment that protects hope. Without creat-
ing an illusion of hope through global promises that cannot
be met locally, it is important to invest in social and structural
interventions to create such an environment [18]. As sug-
gested by Bernays, Rhodes and Barnett [3,18], psychosocial
support for those delivering, receiving and waiting for
treatment could be an appropriate intervention within local
settings. In the context of human-resource shortages, studies
are increasingly exploring the potential benefits of peer
supporters in providing psychosocial care [26—28]. Being
around and receiving support from others who are experien-
cing similar circumstances can help people living with HIV/
AIDS (PLWHA) to experience hope [13,14]. In addition to peer
supporters, the family has been identified as an important
source of hope for those learning about their HIV-positive
status [14,29], as well as for sustaining this hope when living
with HIV/AIDS for longer periods [29,30]. The social environ-
ment in which PLWHA live is thus a regulator of hope [18,31].
The socio-ecological perspective emphasizes the interrelat-
edness and interdependency of individuals and their envir-
onments. In this regard, PLWHA are in continuous interaction
with their social environments, which influences their level of
hope [32-35].

As suggested by the conceptual framework developed
by Bernays, Rhodes and Barnett [18], there is a need for
knowledge regarding how to enhance hope within the con-
text of fragile delivery, as shown in Figure 1. In this regard,

PAS intervention

Fragile delivery Hope

the current study has two related objectives: (1) to analyse
the impact of peer adherence support (PAS) intervention
and the family environment on the state of hope in PLWHA in
the Free State and (2) to investigate the interrelationship
between this type of intervention and the immediate social
context in which a patient lives.

Methods

Setting

This study is part of a prospective cohort study entitled Effec-
tive AIDS Treatment and Support in the Free State (FEATS),
which was conducted by the Centre for Health Systems
Research and Development at the University of the Free
State (UFS). The study was approved by the Ethics Committee
of the UFS Faculty of Health Sciences [ETOVS 145/07], and it
is registered in South Africa National trial register [DOH-27-
0907-2025], as well as with the National Institutes of Health
in the United States [NCT00821366]. Written informed con-
sent was obtained from study participants using a standar-
dized questionnaire process before the interview. Participants
consented to participate in the randomized controlled trial, in
addition to allowing researchers to access their patient files
during the collection of clinical data.

Sample

Participants in the study were recruited from 12 public
ART clinics across five districts in the Free State Province of
South Africa (i.e. Lejweleputswa; Motheo; Thabo Mofutsa-
nyana; Fezile Dabi; Xhariep), based on the following inclusion
criteria: 18 years of age or older, residing in the town or
village in which the particular health care facility is located,
and having initiated ART in the past month given that the
primary research aim was to observe patients early in their
treatment careers and prior to achieving complete clinical
response to ARV treatment [36]. Clinical data were obtained
by accessing patient files and electronic data from the
National Health Laboratory Services Data. The median time
between two consecutive interviews was 11.7 months. The
baseline data collection (approximately one month after
initiating ART) for this longitudinal survey was conducted
from October 2007 until October 2008 amongst 653 PLWHA.
The second wave of data collection took place from April
until October 2009, resulting in 498 completed interviews.
The third and final round of interviews was held from
March until June 2010, with 422 participants. Attrition was
primarily due to mortality among study participants (42.4%)
and unknown whereabouts (34.1%) [37], with no statistically
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differential attrition occurring as a function of the study
condition.

PAS intervention in the Free State province
The primary research aim of this randomized controlled
trial is to investigate the effectiveness of AIDS treatment
and support in settings where free ART has already been
introduced. In this regard, all patients received ART and the
associated support provided in the public sector ART pro-
gramme, as published in the National Treatment Guidelines
for ART of Adults [38]. To qualify for the initiation of ART,
patients were required to meet the following criteria: (1)
having a CD4 cell count lower than 200 cells/m? regardless of
stage; or (2) WHO Stage IV AIDS-defining illness irrespective
of CD4 count; and (3) expressing willingness and readiness to
adhere to ART. The following treatment regimens were used
in the public service: regimens la (d4T/3TC/efavirenz), 1b
(d4T/3TC/NVP), and 2 (AZT/ddI/lopinavir/ritonavir). Following
the baseline survey, patients recruited into the study were
randomly assigned either to a control group or to a group
receiving additional bi-weekly PAS for a period of 18 months
[39]. Assignment was performed according to a Zelen-type
double-randomized consent design. A subset of the patients
receiving PAS also received nutritional support (i.e. two 400 g
cans of spaghetti and meatballs in tomato sauce). The peer
adherence supporters were PLWHA who had been on ART
for at least 12 months and who had received a theoretical
and practical training on HIV/AIDS, ART and adherence,
nutrition and infection control in the home, based on
material developed by the UFS’s School of Nursing. When
visiting patients, peer adherence supporters provided sup-
port with adherence and discussed matters that can make
adherence more difficult (e.g. stigma). They identified pos-
sible side effects of ART and acted appropriately. When
necessary, they referred patients to a clinic. Other topics (e.g.
unemployment or pension grants) were discussed as well.
The meetings took place at a time and place specified by the
PLWHA, whether in the home, at work or elsewhere [36].
With regard to the primary research aim, intent-to-treat
analysis of the FEATS data has shown that PAS has a
significant impact on CD4 counts. The CD4 counts of patients
assigned to the PAS arm of the experiment (regardless of
whether they received additional nutritional support) were,
on average, 32.5/uL higher than those of patients in the
control group [39]. Although no specific intervention content
targeted hope, we expect it to have a spillover effect on the
level of hope in addition to the effect of the PAS intervention
on this primary research outcome. This expectation is based
on the aforementioned theoretical foundation developed by
Bernays, Rhodes and Barnett [18].

Measures

Confirmatory factor analysis was used to examine the latent
structure of hope and family functioning. In order to evaluate
whether the resulting parameter estimates were good mea-
sures of their latent constructs, we included items with factor
loadings above the 0.40 threshold [40]. Following the method
described by Hatcher (1994), the composite reliability of the
scales was calculated. A score above 0.70 indicates a reliable
scale [41].

Hope

The Adult State of Hope Scale developed by Snyder and
colleagues [42,43] was used, based on Snyder’s definition
of hope as “a positive motivational state that is based on an
interactively derived sense of successful (a) agency (goal-
directed energy) and (b) pathways (planning to meet goals).”
Participants were asked to respond to six questions along
an eight-item Likert scale ranging from definitely false to
definitely true. All factor loadings were above the recom-
mended threshold of 0.40 [40]. The composite reliability of
this scale was 0.83 at Follow-up 1 and 0.88 at Follow-up 2.

Family functioning

The “Family Attachment and Changeability Index” (FACI8)
developed by McCubbin, Thompson and Elver [44] consists of
16 items used to measure the family situation of respon-
dents. The items are measured along a five-point Likert scale
ranging from always to never. Two of the items returned
factor loadings below the 0.40 boundary line (i.e. “It is
difficult to get a rule changed in our family” and “Our family
tries new ways of dealing with problems”) [40]. These items
were not included in the two first-order factors “attachment”
and “changeability,” which are indicators of the second-order
factor “FACI.” This second-order factor model reflects the
theory of McCubbin, Thompson and Elver [44]. Figure 2
offers a graphical representation of the second-order factor,
where squares represent the variables measured and ellipses
represent the latent variables. The composite reliability
of the two first-order factors (Follow-up 1: attachment =
0.78, changeability =0.76; Follow-up 2: attachment =0.78,
changeability =0.79) and the second-order factor “FACI” at
both follow-ups (Follow-up 1=0.78; Follow-up 2 =0.84)
were above the recommended threshold of 0.70 [41].

Control variables

Characteristics of the households in which patients live are
captured by information on household size, whether the
household head is female, educational level of the household
head and real per capita monthly household expenditures
(standardized). The socio-demographic characteristics (i.e.
age, gender and educational level) of the HIV patients were
also taken into account, as well as their physical health
(baseline CD4 cell count, current CD4 cell count, presence or
absence of side effects, treatment duration in days) and their
mental health (anxiety and depression). Other factors in-
cluded in the analysis are whether patients received nutri-
tional support, whether they used ART intermittently and
whether they tried to keep their HIV-positive status secret.

Analysis

The influence of the PAS on the state of hope in PLWHA was
analyzed according to latent cross-lagged modelling. In the
analyses, data on patients who completed the first follow-up
(n =498) were used, because both the PAS intervention
and family functioning scale were first measured at this
point in time. Using SPSS version 20, the Shapiro—Wilk test of
normality indicated that our data deviate from a normal
distribution. Subsequent analyses performed with Mplus
(version 7) therefore used the MLR estimator robust for
non-normal data [45]. The model was estimated conditioned
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Figure 2. Second-order latent factor of the Family Attachment and Changeability Index (FACI).

on the observed exogenous variables. Missing data theory
applies only to endogenous dependent variables. The ade-
quacy of the different models was evaluated based on
Hu and Bentler’s cut-off criteria [46], in which two of the
following three criteria must be met for a satisfactory global
model fit to be attained: comparative fit index (CFI) >0.95,
root mean square error of approximation (RMSEA) <0.06,
and standardized root mean square residual (SRMR) <0.08.

Measurement equivalence was examined [47—49] using
the Chi-square difference test adapted for the MLR estima-
tion [50]. All latent variables were found to be full metric
invariant over time. All factors loadings were therefore set as
equal across both waves [51]. Furthermore, the measure-
ment error associated with a Follow-up 1 latent factor item
is correlated with the measurement error associated with
its counterpart item in Follow-up 2 [52]. For the sake of
simplicity, the following figures do not include all error-
correlation paths. Regression paths between control vari-
ables measured at both follow-ups were included in the
model [52].

Figure 3 offers a graphical representation of the models
used to analyze the influence of PAS and family environment
on the level of hope in PLWHA, as well as to examine the
interaction between the two determinants. In order to make
this figure less complex, the second-order family functioning
factor is represented as a single ellipse. Figure 2 illustrates
the second-order factor in more detail. The first model in
Figure 3 provides a graphical representation of the first
analysis, which examines the impact of the PAS intervention
on the latent hope factors by introducing a dummy variable
for the intervention. The second model introduces the second-
order latent factors measuring family functioning in both
waves. The regression paths for the two interaction terms —
estimated using the method of Klein and Moosbrugger [53] —

between the latent family-function factor and the PAS
variable are shown in Model 3.

Results

Table 1 provides an overview of descriptive statistics for the
sample. The results of the three estimated models are dis-
played in Table 2. The PAS intervention, the family function-
ing variables and the interaction effects were introduced into
the models in a stepwise fashion. For the sake of simplicity in
the overview, the autoregressive paths between the time-
changing control variables are not shown. The first model in
Table 2 shows a reasonable fit (RMSEA =0.045, CFl =0.893
and SRMR =0.049). No significant effects were found for the
PAS intervention, whether in the short or medium term. As
indicated by the R? scores, 16.5% of the variability in hope is
explained by the selected variables at the first follow-up,
whereas 22.9% is explained at the second follow-up. The
second model explains 16.9% of the variance in the state
of hope at Follow-up 1 and 23.5% at Follow-up 2. Model 2
shows a satisfactory global model fit based on the goodness
of fit criteria of Hu and Bentler’s article [46], which states
that the analyses should meet two of the following three
criteria: CFI/TLI >0.95, RMSEA <0.06 and SRMR <0.08
[46]. The RMSEA score (0.039) and the SRMR score (0.064)
are below the recommended levels (RMSEA <0.06, and
SRMR <0.08) for obtaining a good fit [46], while the CFI
score (0.835) does not reach the recommended threshold of
0.95 [46]. The significance of the interaction term indicates
that the third model should be preferred over the second
model [54]. In the third model, the autoregressive path from
the family functioning variable at Follow-up 1 to its equiv-
alent in Follow-up 2 has a coefficient of 0.258 (p =0.008).
Other aspects, such as adequacy and interpretability of para-
meter estimates, also remain critical in deciding on the
validity of a model [55]. In this regard, parameter estimates
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Figure 3. Three models of the impact of the PAS intervention, family functioning and their interaction on state of hope over time.

have been shown to be good measures of their latent
constructs [40] and the composite reliability of the scales
appeared to have reliable scales [41]. Furthermore, all latent
variables were found to be fully metric invariant over time,
which implies that respondents attributed the same meaning
to the latent construct over time [51]. Both the adequacy of
the measures and the interpretability of the estimates —
which should also be taken into account for model evaluation
— support the results [56]. In this regard, in line with the
socio-ecological framework, the importance of investigating
the interrelationship is supported by the significant interac-

tion term between family functioning and the PAS interven-
tion in the final model. This positive interaction effect
indicates that better functioning in affected families increases
the positive effect of PAS on the state of hope in PLWHA at
the second follow-up.

Discussion

The relative success of the ART scale-up has generated a
great deal of hope [18]. It is helping to free countries in sub-
Saharan Africa from a cycle of vulnerability in which the HIV
epidemic interacts with poverty and other forms of inequality
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Table 1. Descriptive statistics for the sample

Level of hope Follow-up 1 Follow-up 2
Average sum score of Snyder’s state of hope scale 40.30 (SD: 7.04) 40.35 (SD: 7.21)
Control variables (time constant)
Sex
Male 22.6%
Female 77.4%
Education level
No formal education 3.1%
Primary education 26.9%
Some secondary education 46.9%
Completed secondary education 20.0%
Tertiary education 3.1%
Age (years) 38.9 (SD: 9.5)
Nutritional support 35.0%

Treatment duration (days)
CD4 cell count at baseline

Control variables (time changing)
CD4 cell count
Intermittent use of ART
Side effects (yes)
Keep HIV a secret
Anxiety and depression index
Household size
Sex of household head (Female)
Education level of household head
No formal education
Primary education
Some secondary education
Completed secondary education
Tertiary education
Real per capita monthly household expenditure (rand)

504.25 (SD: 86.82)
147.85 (SD: 109.71)

326.8 (SD: 191.1) 371.3 (SD: 207.42)

8.9% 6.9%
8.1% 8.5%
44.2% 43.7%
5.82 (SD: 5.66) 4.47 (SD: 4.92)
3.2 (SD: 1.87) 3.1 (SD: 1.90)
62.1% 64.3%
9.4% 9.8%
38.2% 36.1%
38.6% 39.5%
11.4% 12.7%
2.4% 1.9%

867.71 (SD: 953.99) 864.15 (SD: 1156.46)

[3,18]. In this study, the level of hope amongst PLWHA was
above the neutral point of the scale, indicating that, on
average, patients held positive aspirations for the future.
Nevertheless, the need for effective interventions to ‘“‘create
environments conducive to securing hope” [18, p. S8] in the
long term is underscored by the recent climate of uncertainty
about the continuity of funding from large donors [57,58]
and the current stock-outs of certain ARV drugs (e.g. Fixed
Dose Combination) in some South African provinces [59].
Appropriate psychosocial support is required in order to
avoid exposing individuals to these uncertainties. In this
regard, the double aim of this article was (1) to analyze the
impact of the PAS intervention and the family environment
on the state of hope in PLWHA in the Free State and (2) to
investigate the interaction between this intervention and
the immediate social contexts in which a patient lives. With
regard to the first aim, our results indicate that the PAS
intervention had no direct effect on the state of hope in
PLWHA. This finding underscores the importance of the social
context in explaining the discrepant findings on the effec-

tiveness of the PAS intervention and its widely differing effect
sizes [26,27]. There is a need for research that incorporates
the social units in which community-based adherence coun-
sellors support individual patients [26]. To this end, the family
environment was incorporated into the analysis in a second
step. Based on the results, this environmental factor also
had no significant influence. Building on the socio-ecological
perspective, the interrelatedness and interdependency be-
tween individuals and their broader social contexts should
be taken into account [32—34]. This analysis, which serves the
second research objective, reveals that better functioning
families are better able to translate PAS into higher levels
of hope at the patient level. Acting as catalysts to PAS, such
families are more adaptive to new circumstances in their
environments, and they act as cooperative entities. The inter-
play between well-functioning families and external PAS
results in higher levels of hope. Hope is an essential dimen-
sion of successful coping in the context of HIV/AIDS [12—14]
and can also have substantial impacts on behaviour in the
present [19]. With higher levels of hope, PLWHA are better


http://www.jiasociety.org/index.php/jias/article/view/18802
http://dx.doi.org/10.7448/IAS.17.1.18802

Masquillier C et al. Journal of the International AIDS Society 2014, 17:18802
http://www.jiasociety.org/index.php/jias/article/view/18802 | http://dx.doi.org/10.7448/1AS.17.1.18802

Table 2. Model results of a cross-lagged regression on state of hope over time (N =309)

Model 1 Model 2 Model 3
Hope (T1) Hope (T2) Hope (T1) Hope (T2) Hope (T1) Hope (T2)
State of hope
Hope (T1) 0.180* 0.186* 0.207*
PAS —0.174 —0.127 —0.178 —0.123 —0.187 —0.131
Family functioning
FACI8 (T1) 0.085 —0.034 0.152 0.205
FACI8 (T2) 0.103 —0.331
Interaction term
PAS*FACI8 (T1) —0.122 —0.330
PAS*FACI8 (T2) 0.560*
Control variables (time constant)
Education level 0.089 0.166* 0.095 0.162* 0.097 0.164*
Age 0.009 0.009 0.009 0.009 0.009 0.007
Sex —0.147 0.026 —0.143 0.020 —0.148 0.032
Nutritional support —0.006 —0.129 —0.015 —0.127 —0.010 —0.123
CD4 count at baseline 0.000 0.000 0.000 —0.001 0.000 —0.001
Treatment duration (days) —0.001* —0.001 —0.001 —0.001 —0.001 —0.001
Control variables (T1)
Household size 0.020 0.071 0.025 0.072 0.026 0.069
Sex of household head —0.013 —0.127 —0.018 —0.131 —0.020 —0.173
Education level of household head 0.007 —0.110 0.004 —0.112 0.004 —0.103
Side effects —0.096 —0.024 —0.104 —0.021 —0.103 —0.003
Real per capita monthly 0.000 0.000** 0.000 0.000** 0.000 0.000**
household expenditure
Keep HIV a secret 0.048 0.017 0.042 0.020 0.044 0.030
Intermittent use of ART —0.682** 0.228 —0.679** 0.254 —0.680** 0.263
CD4 count 0.000 0.000 0.000 0.000 0.000 0.000
Anxiety and depression —0.027** —0.006 —0.026* —0.005 —0.025* —0.003
Control variables (T2)
Household size —0.053 —0.052 —0.046
Sex of household head 0.159 0.153 0.192
Education level of household head 0.086 0.086 0.084
Side effects —0.288 —0.292 —0.291
Real per capita monthly 0.000 0.000 0.000
household expenditure
Keep HIV a secret —0.249* —0.256* —0.247*
Intermittent use of ART —0.605* —0.619* —0.539*
CD4 count 0.000 0.000 0.000
Anxiety and depression —0.023* —0.023* —0.025*
RMSEA 0.045 0.039
CFl 0.893 0.835
SRMR 0.049 0.064
chi? (df, p) 781.019 (482, p =0.000) 2719.483 (1859, p =0.000)
BIC 22951.945 48947.453 48949.189
AIC 22892.401 48835.667 48835.718

* <0.05; ** <0.01.
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able to seek alternative pathways to reaching the goals that
they had set before their positive diagnosis. Furthermore,
after diagnosis, high-hope patients are better able to
generate new goals that are appropriate to their changed
health statuses. Hoping and coping are thus inextricably
linked [42].

This study has four particular strengths. First, it focuses on
hope, which is an under-researched concept in the social
sciences with regard to HIV prevention and treatment [18].
Second, it operationalizes hope with structural equation
modelling over time, as hope can be seen as a continuum [3],
which is also a process [15,60] that can change throughout
the course of illness [3,30]. A third strength of this study is
that it uses data drawn from a randomized controlled trial in
order to investigate the short-term to medium-term effects
of PAS interventions. This procedure is in line with the
argument of Bernays, Rhodes and Barnett [18] regarding the
need to develop a “longer term vision in developing and
researching interventions that enable environments that
can shape and sustain hope through HIV prevention and
HIV treatment engagement.” Finally, the study addresses
the context of fragile delivery, as the survey took place
immediately after large provincial ART stock-outs in the Free
State province in 2008/2009.

In addition to these strengths, however, it is important
to note the limitations of our study. First, the absence of a
random sample limits the generalizability of the findings.
Large-scale longitudinal studies aimed at re-assessing these
interrelationships are an important research target. Second,
these analyses could not control for non-independence of
observations due to nesting in districts and clinics, because
the limited number of clusters does not make these analyses
possible [61]. Future research should take this into account
when designing data collection. Third, although these ana-
lyses provide unique insight into the interplay between
family functioning and PAS on the state of hope in PLWHA, in-
depth qualitative research could be interesting in further
investigations involving the nature of the dynamics of hope,
including the role of time horizons [3], change through the
course of illness [30] and its relationship with despair or
hopelessness [16]. Exploring gender differences might be
another interesting path for further research. Moreover, future
research should pay attention to aspects such as intermittent
use of ART, mental health and HIV non-disclosure, as well as
how these aspects interact with a patient’s social environ-
ment to influence hope. Understanding better what influ-
ences a patient’s feelings of hope is important in responding
to the long-term challenges of living with HIV/AIDS.

This study has both theoretical and practical implications.
From a theoretical point of view, it introduces the inter-
mediate role of households between the two existing
research streams (i.e. the dominant individual-level approach
and the more recent community-level approach). Few studies
have investigated the level of the family or the household,
despite the crucial role played by these levels in the social
contexts surrounding patients. An individual seldom lives
in isolation from his or her family, society’s basic social unit,
particularly in the sub-Saharan African context [62]. Conse-
quently, as stated by Ilwelunmor and colleagues [63] “in

Africa, HIV and AIDS has become a complex collective
experience shared by many families and communities across
the continent” [63]. Most studies that do address the family
context in sub-Saharan Africa attribute a passive role to
families. This study shifts the focus, viewing families ‘““as
challenged, not as damaged” [64]. In responding to the
challenges of HIV/AIDS, families have immense potential for
providing strength and support [63]. For instance, a suppor-
tive family environment might motivate ART adherence [65]
and play an important role in supplying messages of hope
[66]. In order to capitalize on the strengths of families, future
research and policy programming should explore the poten-
tial of family-based interventions that can be used in con-
junction with peer support interventions that aim to improve
hope, among other objectives. With regard to this active
perspective, very few intervention studies have assessed
the impact of family dynamics on HIV treatment [67—70].
Moreover, none of these studies were performed in high
HIV-prevalence countries of sub-Saharan Africa, where such
studies form a high research priority in order to study the
impact of ART in a comprehensive manner. Whereas existing
research points to the importance of the encompassing social
context [26,71-73], this article provides quantitative evi-
dence derived from a randomized controlled trial. From the
perspective of practice and policy, these results underscore
the need for treatment adherence support interventions that
are sensitive to the contexts in which they are implemented
[74,75], in order to secure the quality and effectiveness of
treatment adherence support in a sustainable manner. These
results are in line with the warning of Escott and Walley
(2005) that “careful assessment of suitability for community-
based treatment, rather than the assumption that it is pos-
sible for all, is important but may be neglected in the drive to
implement a community-based programme” [76]. This article
illustrates the fact that the success of an intervention may be
supported or hindered by the patient’s surrounding social
environment [77]. Consequently, in implementing interven-
tion programmes, attention should be paid to pre-existing
social dynamics in order to derive optimal programme
outcomes [73]. Inspired by these results, further research
and policy programming is required to enable treatment
adherence supporters to adequately tailor their activities to
the different contexts in which they support patients.

Conclusions

The interplay between well-functioning families and external
PAS generates higher levels of hope, which is an essential
dimension in successful coping for the long-term challenges
of HIV/AIDS. This study increases our understanding of the
important role played by family dynamics in HIV/AIDS care.
Furthermore, these results underscore the need for PAS
interventions that are sensitive to the contexts in which they
are implemented.

Authors’ affiliations

‘Department of Sociology, Research Centre for Longitudinal and Life
Course Studies (CELLO), University of Antwerp, Antwerp, Belgium; *Centre
for Health Systems Research and Development, University of the Free State,
Bloemfontein, South Africa; *Department of Economics, University of the Free
State, Bloemfontein, South Africa


http://www.jiasociety.org/index.php/jias/article/view/18802
http://dx.doi.org/10.7448/IAS.17.1.18802

Masquillier C et al. Journal of the International AIDS Society 2014, 17:18802

http://www.jiasociety.org/index.php/jias/article/view/18802 | http://dx.doi.org/10.7448/1AS.17.1.18802

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions

FB conceived, designed and performed the experiments. Data analysis was
carried out by CM, EW and DM. The paper was written by CM, EW and FB. All
authors have read and approved the final version.

Acknowledgements

The study team wishes to acknowledge all respondents for their participation
and openness, as well as the local study coordinators and study assistants
for their continuous commitment. We would like to thank the Free State
Department of Health (FSDOH) and National Health Laboratory Service (NHLS).
Alok Bhargava deserves our gratitude for advice provided with regard to the
study design. For their input in the design of the study, we would like to
express our gratitude to Mead Over from the Center for Global Development
and to Damien de Walque and Satoko Hashimoto from the World Bank.
Funding

Finally, we are particularly grateful to the following funding agencies:
The Research Committee of the World Bank, the Bank-Netherlands Program
Partnership, WB-DfiD Evaluation of the Community Response to HIV and AIDS,
the Programme to Support Pro-Poor Policy Development (PSPPD; a partnership
between the Presidency, Republic of South Africa and the European Union),
the Health Economics and Aids Research Division (HEARD) at the University of
Kwazulu-Natal, the University of the Free State (UFS) and South Africa’s
National Research Foundation (NRF).

References

1. AIDS 2014, XIX International AIDS Conference. A history of the International
AIDS Conference, http://www.aids2014.org/webcontent/file/History_of_the_
International_AIDS_Conference.pdf.

2. Siegel K, Lekas HM. AIDS as a chronic illness: psychosocial implications.
AIDS. 2002;16(4):569-76.

3. Rhodes T, Bernays S, Terzic KJ. Medical promise and the recalibration of
expectation: hope and HIV treatment engagement in a transitional setting. Soc
Sci Med. 2009;68(6):1050-9.

4. Stein J, Lewin S, Fairall L. Hope is the pillar of the universe: health-care
providers’ experiences of delivering anti-retroviral therapy in primary health-
care clinics in the Free State province of South Africa. Soc Sci Med. 2007;64(4):
954-64.

5. Greenall J. Despair and hope in rural South Africa: the story of the
antiretroviral drugs that are changing lives. AIDS. 2008;22(16):F1-3.

6. WHO, UNICEF, UNAIDS. Progress report 2011: global HIV/AIDS response.
Epidemic update and health sector progress towards universal access. Geneva:
World Health Organization; 2011.

7. National Department of Health. Operational plan for comprehensive HIV
and AIDS care, management and treatment for South Africa. In: Department of
Health, editor. Pretoria: National Department of Health; 2003. p. 261.

8. Steyn F, Schneider H, Engelbrecht MC, Van Rensburg-Bonthuyzen EJ, Jacobs
N, Van Rensburg DH. Scaling up access to antiretroviral drugs in a middle-
income country: public sector drug delivery in the Free State, South Africa.
AIDS Care. 2009;21(1):1-6.

9. Bor J, Herbst AJ, Newell M-L, Barnighausen T. Increases in adult life expec-
tancy in rural South Africa: valuing the scale-up of HIV treatment. Science.
2013;339(6122):961-5.

10. Tanser F, Barnighausen T, Grapsa E, Zaidi J, Newell M-L. High coverage of
ART associated with decline in risk of HIV acquisition in rural KwaZulu-Natal,
South Africa. Science. 2013;339(6122):966—71.

11. Kapp C. Antiretrovirals give new hope and new life to South Africans.
Lancet. 2004;363(9422):1710.

12. Fitzgerald Miller J, editor. Hope: a construct central to nursing. Nurs
Forum. 2007;42:12—-19.

13. Yadav S. Perceived social support, hope, and quality of life of persons living
with HIV/AIDS: a case study from Nepal. Qual Life Res. 2010;19(2):157—66.
14. Harris GE, Larsen D. Understanding hope in the face of an HIV diagnosis
and high-risk behaviors. J Health Psychol. 2008;13(3):401-15.

15. Kylma J. Dynamics of hope in adults living with HIV/AIDS: a substantive
theory. J Adv Nurs. 2005;52(6):620—30.

16. Kylma J, Vehvildinen-Julkunen K, Lahdevirta J. Hope, despair and hope-
lessness in living with HIV/AIDS: a grounded theory study. J Adv Nurs. 2008;
33(6):764—75.

17. Nekolaichuk CL, Jevne RF, Maguire TO. Structuring the meaning of hope in
health and illness. Soc Sci Med. 1999;48(5):591—-605.

18. Bernays S, Rhodes T, Barnett T. Hope: a new way to look at the HIV
epidemic. AIDS. 2007;21:55-11.

19. Barnett T, Weston M. Wealth, health, HIV and the economics of hope. AIDS
(London, England). 2008;22(Suppl 2):527.

20. Van Damme W, Kober K, Kegels G. Scaling-up antiretroviral treatment in
Southern African countries with human resource shortage: how will health
systems adapt? Soc Sci Med. 2008;66(10):2108-21.

21. Mwai GW, Mburu G, Torpey K, Frost P, Ford N, Seeley J. Role and outcomes
of community health workers in HIV care in sub-Saharan Africa: a systematic
review. J Int AIDS Soc. 2013;16(1):18586.

22. Colvin CJ, Fairall L, Lewin S, Georgeu D, Zwarenstein M, Bachmann M, et al.
Expanding access to ART in South Africa: the role of nurse initiated treatment.
S Afr Med J. 2010;100(4):210-2.

23. Hontelez JA, Newell ML, Bland RM, Munnelly K, Lessells RJ, Barnighausen
T. Human resources needs for universal access to antiretroviral therapy in
South Africa: a time and motion study. Hum Resour Health. 2012;10:39.

24. El-Khatib Z, Richter M. (ARV-) Free State? The moratorium’s threat to
patients’ adherence and the development of drug-resistant HIV. S Afr Med J.
2009;99(6):412—4.

25. UNAIDS. South Africa — Country Progress Report on the declaration of
commitment on HIV/AIDS. Geneva: UNAIDS Secretariat; 2010.

26. Barnighausen T, Chaiyachati K, Chimbindi N, Peoples A, Haberer J, Newell
M-L. Interventions to increase antiretroviral adherence in sub-Saharan Africa: a
systematic review of evaluation studies. Lancet Infect Dis. 2011;11(12):942—-51.
27. Wouters E, Van Damme W, Van Rensburg D, Masquillier C, Meulemans H.
Impact of community-based support services on antiretroviral treatment
programme delivery and outcomes in resource-limited countries: a synthetic
review. BMC Health Serv Res. 2012;12(1):194.

28. Fatti G, Grimwood A, Shea J. Community-based adherence support
associated with improved virological suppression in adults receiving antire-
troviral treatment: five-year outcomes from a multicentre cohort study in
South Africa. J Int AIDS Soc. 2012;15(3):265—6.

29. Klotz LK. Hope in relation to nursing interventions for HIV-Infected patients
and their significant others. J Assoc Nurses AIDS Care. 2010;21(4):345-55.
30. Simpson C. When hope makes us vulnerable: a discussion of patient—
healthcare provider interactions in the context of hope. Bioethics. 2004;18(5):
428-47.

31. Akinsola HA. Fostering hope in people living with AIDS in Africa: the role of
primary health-care workers. Aust J Rural Health. 2001;9(4):158—65.

32. Wouters E. Life with HIV as a chronic illness: a theoretical and meth-
odological framework for antiretroviral treatment studies in resource-limited
settings. Soc Theory Health. 2012;10:368—91. doi: 10.1057/sth.2012.12.

33. Waller MA. Resilience in ecosystemic context: evolution of the concept.
Am J Orthopsychiatry. 2001;71(3):290-7.

34. Mclaren L, Hawe P. Ecological perspectives in health research. J Epidemiol
Community Health. 2005;59(1):6—14.

35. Busza J, Walker D, Hairston A, Gable A, Pitter C, Lee S, et al. Community-
based approaches for prevention of mother to child transmission in resource-
poor settings: a social ecological review. J Int AIDS Soc. 2012;15(Suppl 2):
17373.

36. Booysen F. Study protocol: Effective AIDS Treatment and Support in the
Free State (FEATS) study. Bloemfontein: University of the Free State; 2008.
37. Booysen F, De Walque D, Over M, Hashimoto S, De Reuck C. Timely FEATS
of peer adherence and nutritional support in Free State province’s public
sector anti-retroviral treatment programme. s.d.

38. National Department of Health. National antiretroviral treatment guide-
lines. Pretoria: National Department of Health; 2004.

39. Booysen F, De Walque D, Over M. The impact of AIDS treatment and
support on anti-retroviral treatment outcomes in Free State, South Africa: a
randomized controlled trial. Washington, DC: World Bank; in press.

40. Brown TA. Confirmatory factor analysis for applied research. New York:
Guilford Press; 2006.

41. Hatcher L. A step-by-step approach to using the SAS system for factor
analysis and structural equation modeling. Cary: Sas Institute; 1994.

42. Snyder CR. Handbook of hope: theory, measures, and applications.
Waltham: Academic Press; 2000.

43. Snyder CR, Sympson SC, Ybasco FC, Borders TF, Babyak MA, Higgins RL.
Development and validation of the State Hope Scale. J Pers Soc Psychol.
1996;70(2):321.


http://www.aids2014.org/webcontent/file/History_of_the_International_AIDS_Conference.pdf
http://www.aids2014.org/webcontent/file/History_of_the_International_AIDS_Conference.pdf
http://www.jiasociety.org/index.php/jias/article/view/18802
http://dx.doi.org/10.7448/IAS.17.1.18802

Masquillier C et al. Journal of the International AIDS Society 2014, 17:18802

http://www.jiasociety.org/index.php/jias/article/view/18802 | http://dx.doi.org/10.7448/1AS.17.1.18802

44. McCubbin H, Thompson A, Elver K. Family attachment and changeability
index 8 (FACI8). In: McCubbin HI, Thompson Al, McCubbin MA, editors. Family
assessment: resiliency, coping and adaptation — inventories for research and
practice. Madison, WI: University of Wisconsin; 1995. p. 725-52.

45, Muthén LK, Muthén BO. MPlus user’s guide. 5th ed. Los Angeles, CA:
Muthén & Muthén; 1998—2007.

46. Hu L, Bentler PM. Cutoff criteria for fit indexes in covariance structure
analysis: conventional criteria versus new alternatives. Struct Equat Model.
1999;6(1):1-55.

47. Steenkamp J-BE, Baumgartner H. Assessing measurement invariance in
cross-national consumer research. J Consum Res. 1998;25(1):78—107.

48. Meredith W. Measurement invariance, factor analysis and factorial
invariance. Psychometrika. 1993;58(4):525-43.

49. Byrne BM, Shavelson RJ, Muthén B. Testing for the equivalence of factor
covariance and mean structures: the issue of partial measurement in variance.
Psychol Bull. 1989;105(3):456—66.

50. Muthen L, Muthen B. Chi-square difference testing using the S-B scaled
chi-square [Internet]. 2005. Note on Mplus website, http://www.statmodel.
com

51. Van de Schoot R, Lugtig P, Hox J. A checklist for testing measurement
invariance. Eur J Dev Psychol. 2012;9(4):486-92.

52. Burkholder GJ, Harlow LL. An illustration of a longitudinal cross-lagged
design for larger structural equation models. Struct Equat Model. 2003;10(3):
465-86.

53. Klein A, Moosbrugger H. Maximum likelihood estimation of latent
interaction effects with the LMS method. Psychometrika. 2000;65(4):457—74.
54. Muthén L. Obtaining scaled chi-square difference test [Internet]. 2012.
http://www.statmodel.com/discussion/messages/9/156.htm|?1353947481

55. Hu L-t, Bentler PM. Fit indices in covariance structure modeling: sensitivity
to underparameterized model misspecification. Psychol Meth. 1998;3(4):424.
56. Marsh HW, Hau K-T, Wen Z. In search of golden rules: comment on
hypothesis-testing approaches to setting cutoff values for fit indexes and
dangers in overgeneralizing Hu and Bentler’s (1999) findings. Struct Equat
Model. 2004;11(3):320—41.

57. Médecins Sans Frontiéres. MSF report: fragile progress as several
countries upgrade to better AIDS treatment. Geneva: Médecins Sans
Frontiéres; 2011.

58. Lynch S, Ford N, Van Cutsem G, Bygrave H, Janssens B, Decroo T, et al.
Getting HIV treatment to the most people. Science. 2012;337(6092):298—300.
59. Médecins Sans Frontieres, The Rural Health Advocacy Project (RHAP),
Treatment Action Campaign (TAC), SECTION 27. The chronic crisis: essential
drug stock-outs risk unnecessary death and drug resistance in
South Africa: patients on ARVs and TB drugs continue to suffer treatment
interruption. Cape Town: Treatment Action Campaign; 2013.

60. Duggleby W, Hicks D, Nekolaichuk C, Holtslander L, Williams A, Chambers T,
et al. Hope, older adults, and chronic illness: a metasynthesis of qualitative
research. J Adv Nurs. 2012;68:1211-23.

61. Hox JJ, Maas CJ. The accuracy of multilevel structural equation modeling
with pseudobalanced groups and small samples. Struct Equat Model. 2001;
8(2):157-74.

62. Rotheram-Borus M, Flannery D, Rice E, Lester P. Families living with HIV.
AIDS Care. 2005;17(8):978—87.

63. Iwelunmor J, Airhihenbuwa C, Okoror T, Brown D, BeLue R. Family systems
and HIV/AIDS in South Africa. Int Q Community Health Educ. 2006;27(4):
321-35.

64. Greeff AP, de Villiers M. Optimism in family resilience. Soc Work Pract Res.
2008;20(1):21-34.

65. Makoae LN, Portillo CJ, Uys LR, Dlamini PS, Greeff M, Chirwa M, et al.
The impact of taking or not taking ARVs on HIV stigma as reported by persons
living with HIV infection in five African countries. AIDS Care. 2009;21(11):
1357-62.

66. Elliott TR, Kurylo M. Hope over acquired disability: lessons of a young
woman'’s triumph. In: Snyder, editor. Handbook of hope: theory, measures, and
applications. London: Academic Press; 2000. p. 373.

67. Simoni JM, Yang JP, Porricolo M. Families and HIV medication adherence.
In: Pecquegnat W, Bell CC, editors. Family and HIV/AIDS: cultural and
contextual issues in prevention and treatment. New York: Springer; 2012. p.
209-28.

68. Rotheram-Borus M, Stein J, Jiraphongsa C, Khumtong S, Lee S-J, Li L.
Benefits of family and social relationships for Thai parents living with HIV. Prev
Sci. 2010;11(3):298—307.

69. Dyer T, Stein J, Rice E, Rotheram-Borus M. Predicting depression in
mothers with and without HIV: the role of social support and family dynamics.
AIDS Behav. 2012;16:2198-208.

70. Li L, Ji G, Liang L-J, Ding Y, Tian J, Xiao Y. A multilevel intervention for HIV-
affected families in China: Together for Empowerment Activities (TEA). Soc Sci
Med. 2011;73(8):1214-21.

71. Van Praag E, Swai R. Implementing the continuum of care for HIV: lessons
learned from Tanzania. From the ground up. 2004.

72. Knodel J, Kespichayawattana J, Saengtienchai C, Wiwatwanich S. The role
of parents and family members in ART treatment adherence: evidence from
Thailand. Res Aging. 2010;32(1):19-39.

73. Nhamo M, Campbell C, Gregson S. Obstacles to local-level AIDS
competence in rural Zimbabwe: putting HIV prevention in context. AIDS Care.
2010;22(Suppl 2):1662—9.

74. Gruber J, Caffrey M. HIV/AIDS and community conflict in Nigeria:
implications and challenges. Soc Sci Med. 2005;60(6):1209-18.

75. Mcnairy ML, El-Sadr WM. The HIV care continuum: no partial credit given.
AIDS. 2012;26(14):1735-8.

76. Escott S, Walley J. Listening to those on the frontline: lessons for
community-based tuberculosis programmes from a qualitative study in Swazi-
land. Soc Sci Med. 2005;61(8):1701-10.

77. Campbell C, Nair Y, Maimane S. Building contexts that support effec-
tive community responses to HIV/AIDS: a South African case study. Am J
Community Psychol. 2007;39(3—-4):347-63.


http://www.statmodel.com
http://www.statmodel.com
http://www.statmodel.com/discussion/messages/9/156.html?1353947481
http://www.jiasociety.org/index.php/jias/article/view/18802
http://dx.doi.org/10.7448/IAS.17.1.18802


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

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF00530065007400740069006e0067007300200066006f00720020007400680065002000520061006d007000610067006500200077006f0072006b0066006c006f0077002e>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


