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Abstract Newly diagnosed HIV-positive men who have
sex with men (NHMSM) are at high risk of mental health
problems but may also develop post-traumatic growth
(PTG). According to the Common Sense Model, illness
perception (including both cognitive representation and
emotional representation) affects coping and health-related
outcomes. A cross-sectional survey was conducted to
examine the associations between illness perception and
PTG among 225 NHMSM in Chengdu, China. Linear
regression analyses indicated that the constructs of emo-
tional representation subscale (B = —0.49) and five cog-
nitive representation subscales (timeline, consequence,
identity, attribution to god’s punishment/will, and attribu-
tion to chance/luck) (p = —0.13 to —0.37) were negative
correlates of PTG, while four other constructs of cognitive
representation (coherence, treatment control, personal
control, and attribution to carelessness) were positive cor-
relates (B = 0.15 to 0.51). No moderating effects were
observed. The associations between five cognitive
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representation subscales and PTG were fully-mediated via
emotional representation. The results indicate that inter-
ventions promoting PTG among NHMSM are warranted
and should alter illness perception, emotional representa-
tion in particular. Future studies should clarify relation-
ships between cognitive representation and emotional
representation, and extend similar research to other health-
related outcomes and HIV-positive populations.
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Introduction

Mental health problems are prevalent among people living
with HIV (PLWH) [1, 2]. It is evident that such problems
were positively associated with risk behaviors [3] and
disease progression [1, 2], and negatively associated with
self-care and service seeking behaviors [4, 5]. It also
increased the likelihood of HIV transmissions [6] among
PLWH. A large segment of PLWH consists of men who
have sex with men (MSM). For instance, 40% of the
437,000 PLWH reported in China in 2013 were MSM [7].

HIV-positive MSM are highly vulnerable to mental
health problems. The World Health Organization pointed
out that MSM in general showed higher prevalence of
psychological problems but lower prevalence of mental
health service utilization than other men [8]. As expected,
the prevalence of psychological problems was even higher
among HIV-positive MSM than MSM and PLWH in
general [9], as HIV-positive MSM face numerous stressors
and double stigma toward both PLWH and MSM [10]. The
prevalence of suicidal ideation among HIV-positive MSM
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ranged from 28 to 59% in the U.S. [11, 12] and was 31% in
China [13], while that of depression ranged from 42.9 to
55.8% in China [13, 14]. However, related preventive and
treatment services targeting HIV-positive MSM are war-
ranted but not readily available [15-17].

For various reasons, mental health issues among newly
diagnosed HIV-positive MSM (NHMSM) require special
attention. First, NHMSM are taking up a new disease
identity. Second, they are in the initial phase of adjustment
and the initial coping strategies adopted may have lasting
effects on their mental and physical health outcomes [18].
Third, they are forming their perceptions related to HIV;
such evolving perceptions may have lasting effects on
mental health. Fourth, it is a critical time period for the
development of post-traumatic stress disorder (PTSD) [18]
and post-traumatic growth (PTG). Thus, early mental
health interventions targeting NHMSM may have signifi-
cant long-term effects.

Despite the importance, there is a dearth of studies in
literature investigating mental health problems among
NHMSM. There are seven quantitative studies and two
qualitative studies investigating mental health of NHMSM
[19-27]. Six of them were conducted in China
[20-23, 26, 27], two studies were conducted in the U.S.
[19, 24], and one was conducted in Australia [25]. They
were based on seven independent samples [19-27]. Four
studies reported the prevalence of depression (22.8-36% in
mainland China and 22.2% in Australia) and/or anxiety
(28.5-42.0% in mainland China) [21-23, 25]. One of these
studies investigated links between understandings about
adversity and different outcomes, including PTG [20].
None of these studies involved illness perception.

While traditional psychology focuses on abnormality,
positive psychology emphasizes the positive aspects of
mental health and personal growth [28]. PTG, an important
topic in positive psychology, is defined as positive changes
as a result of struggling with a traumatic event [29]. Indi-
viduals who experience PTG would perceive benefits in
three broad domains: changes in self-perception (e.g.,
greater sense of personal strength), changes in interper-
sonal relations (e.g., more intimate relationships with oth-
ers), and changes in their philosophy of life (e.g.,
recognition of new possibilities or paths for one’s life and
spiritual development) [30]. PTG can co-exist with PTSD
[31-35]. It was negatively associated with suicidal ideation
[35, 36] and psychological distress [36—38], and positively
associated with optimism [39], positive affect, self-effi-
cacy, resilience and social support [40—43]. One meta-
analysis reported that PTG improved physical and mental
health among cancer patients and PLWH [29]. Interven-
tions can effectively promote PTG [44] and hence poten-
tially alleviate mental health problems indirectly. Validated
measurements [45, 46] are available to assess PTG, and
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have been applied to Chinese survivors of accidental
injury, cancer, coronary heart diseases, and SARS
[31, 35, 37, 38, 40, 41, 43]. To our knowledge, only two
studies have investigated PTG among PLWH living in
China [47, 48].

How patients perceive illnesses may affect the devel-
opment of PTG. The processing of trauma-related cog-
nitions (e.g., appraisal, adaptation, and meaning-making)
is a potential mechanism for formation of PTG [30, 49].
Illness perception is defined as patients’ beliefs and
expectations about an illness or related somatic symptoms
[50]. It includes cognitive representation and emotional
representation, which are the key components of the
Common Sense Model, also known as the Illness Per-
ception Model or Self-regulatory Model [51, 52]. The
model (Fig. 1) postulates that illness stimuli caused by a
health threat (e.g., HIV-positive diagnosis) would induce
cognitive and emotional representations. Such represen-
tations would influence coping strategies to determine
illness outcomes (e.g., disease status) and emotional
outcomes (e.g., emotional distress), respectively, in two
parallel and inter-related processes. Through appraisals of
such health-related outcomes, the individual would also
update the illness stimuli of the health threat. The model
(part or full) has been applied to study diseases such as
cardiovascular, metabolic and cancer [53], as well as
HIV/AIDS [54-56].

It is not our purpose to test the Common Sense Model,
which is beyond the scope of the study. The model is an
important one as it provides researchers with a strong
rationale to study important potential associations
between cognitive/emotional representations and health-
related outcomes. Empirically, our study and many others
have investigated such associations without testing the
mediating effects of coping strategies and the part on
appraisal, nor testing the entire model. Examples of these
studies included those that focused on health-related
outcomes such as functional adaptation, help-seeking
behaviors, and adherence to medical recommendations
[55, 57-59]. A meta-analysis further showed that the two
types of cognitive representations were associated with
depression, anxiety, distress, worry, negative affect and
intrusion [60].

A literature search on PubMed using keywords “illness
perception” and “China” found 22 published papers that
applied illness perception to understand various health-re-
lated outcomes [61, 62]. Although such studies did not
focus on PLWH in China, some of them targeted PLWH of
other countries. To our knowledge, no study has targeted
NHMSM in any country. Like PTG, illness perception can
be modified by interventions [63—65]. To our knowledge,
no study has investigated PTG among NHMSM and its
relationship with illness perception.
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Fig. 1 The Common Sense Model

As seen from Fig. I, the self-regulation adaptation
consists of two partially parallel processes that involve
cognitive and emotional representations, and they interact
with each other to determine one’s coping strategies and
health-related outcomes [66]. It implies that strong neg-
ative emotional representation may compromise the pos-
itive impact and/or inflate the negative impact of
cognitive representation on PTG. To our knowledge, no
study has tested such a moderation hypothesis. Further-
more, the cognitive theory of emotions posits that cog-
nitive processes influence emotional responses [67].
Specifically, cognitive beliefs about a disease can affect
one’s emotional response towards the disease [67]. The
Common Sense Model [51, 52], supported by empirical
findings, also suggests that constructs of cognitive rep-
resentation and emotional representation are significantly
correlated with each other [68—70]. It is possible that the
association between cognitive representation and PTG
may be mediated via emotional representation. Although
several studies suggested that emotional representation
and cognitive representation showed independent impact
on health outcomes such as quality of life, emotion and
stress [71-73], no study has tested this mediation
hypothesis explicitly. For the first time, the mediation and
moderation hypotheses were tested in this study.

We investigated associations between the two constructs
of illness perception (cognitive representation and emo-
tional representation) and PTG among NHMSM. Follow-
ing other studies, we defined NHMSM as MSM who were
confirmed as HIV-positive during the last 12 months
[74-79]. We further tested the two hypotheses, that emo-
tional representation would interact with cognitive repre-
sentation to affect PTG, and that emotional representation

would mediate the associations between constructs of
cognitive representation and PTG.

Method
Study Design and Data Collection

Inclusion criteria were (1) Chinese men aged 16 or above,
(2) confirmed as HIV-positive in the last 12 months, and
(3) anal intercourse with at least one man in the last year.
We collaborated with the largest non-governmental orga-
nization (NGO) providing HIV prevention and care ser-
vices to PLWH and MSM in Chengdu, Sichuan province,
China, which has a population size of about 10 million.
There were 70,000 MSM living in Chengdu (2011) [80],
and their HIV prevalence was 15.0% in 2010 [81] and
26.2% in 2013 [82].

Recruitment procedures were as follows: (1) Six staff of
the NGO went through the service records and contacted all
the NGO’s service users who were HIV-positive MSM
through phone calls or social media or during their visits, or
participants’ referrals. (2) During the contact, the staff asked
a few screening questions to identify NHMSM who were
eligible to join the study (n = 282), according to the
inclusion criteria. (3) These 282 prospective participants
were briefed about the study, and were informed that refu-
sals would not affect their right to use any services and they
could quit any time without being questioned. (4) With
written informed consent, anonymous face-to-face inter-
views were conducted in a private room at the NGO. (5) Out
of the 282 NHMSM contacted by the staff, 57 (20.2%) were
refusals and 225 (79.8%) consented and completed the
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study. (6) Participants received a monetary compensation
(50 RMB or 7.8 USD) for their time spent.

Measurements

Background Variables

Background information collected included socio-demo-
graphic characteristics, permanent resident status of
Chengdu, duration of stay in Chengdu, and sexual orien-

tation. HIV-related information [date of HIV diagnosis,
CD, count found in the last episode of testing, and use of

Table 1 Background characteristics of the sample (N = 225)

N %o

Demographic characteristics
Age group

<30 121 53.8

>30 104 46.2
Educational level

College or above 100 44.4

Below college 125 55.6
Permanent residency in Chengdu

Yes 81 36.0

No 144 64.0
Duration of stay in Chengdu

<2 years 68 30.2

>2 years 157 69.8
Current marital status

Single 150 66.7

Married or cohabitation 75 333
Current employment status

Full-time 140 62.2

Part-time/unemployed 85 37.8

Monthly personal income (RMB)

<2000 117 52.0

>2000 108 48.0
Sexual orientation

Homosexual 162 72.0

Bisexual/uncertain 63 28.0
Illness-related characteristics
Duration since HIV diagnosis

<6 months 139 61.8

7-12 months 86 382
Antiretroviral treatment status

Yes 46 20.4

No 179 79.6
CD4 T cell count in the last episode of testing

<350 cells/ml 70 31.1

>350 cells/ml 155 68.9
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antiretroviral treatment (ART)] was recorded. The back-
ground characteristics of the sample are displayed in
Table 1.

PTG

The PTG scale was based on Milam’s [39] work targeting
PLWH. Participants were asked to report whether they had
experienced positive or negative changes with regards to
various dimensions of their life. The response categories
were from 1 (highly negative change) to 5 (highly positive
change), with 3 = no change [39]. After consulting some
NHMSM, two (out of 11) items on spirituality were
omitted due to low cultural relevance. Sample items
included “appreciation for the value of your own life” and
“your own inner strength” (see Table 2 for all items). In
this study, exploratory factor analysis (EFA) extracted one
factor that explained 64.1% of the variance [KMO
test = 0.84; Bartlett’s test = 933.8 (p < 0.001)]. All items
were used in data analyses. Cronbach’s alpha was 0.87.

lllness Perception

The revised Illness Perception Questionnaire for HIV (IPQ-
R-HIV) was used in this study. The original scale measured
one dimension of emotional representation and seven
dimensions of cognitive representation [identity, timeline
acute/chronic, consequences, personal control, treatment
control, illness coherence (perceived understanding of the
illness), and timeline cyclical] [83]. We omitted the time-
line-cyclical subscale as HIV infection was a widely
known chronic condition. An additional dimension of
cognitive representation (i.e., causal attribution) was
assessed by seven items adapted from Reynolds’ work
[58]; they measured six subscales [god’s punishment (two
items), carelessness, being deceived, unaware of the risk,
chance/luck, and substance use]. All items were assessed
with responses from 1 (strongly disagree) to 5 (strongly
agree). The ER subscale consisted of six items that
assessed negative emotions towards HIV (e.g., “Having
HIV makes me feel angry”, “Having HIV makes me feel
afraid”, and “When I think about having HIV I get upset).
The number of items for each of the subscales is listed in
Table 3. All the subscales used in this study were translated
into Chinese and back-translated into English by two
bilingual health workers to ensure linguistic equivalence.
Feedback obtained from a pilot study of 11 HIV-positive
MSM was used to finalize the questionnaire.

Statistical Analysis

Multiple linear regression models were fit using the PTG as
the dependent variable and IPQ-R-HIV subscales as the
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Table 2 Item responses of the Post-traumatic growth scale (n = 225)

N %

Priorities about what is important in life

Highly negative change/negative change 94 41.8

No change 37 16.4

Highly positive change/positive 94 41.8
Direction for your life

Highly negative change/negative change 96 42.7

No change 38 16.9

Highly positive change/positive 91 40.4
Appreciation for the value of your own life

Highly negative change/negative change 110 48.9

No change 70 31.1

Highly positive change/positive 45 20.0
Your own inner strength

Highly negative change/negative change 99 44.0

No change 65 28.9

Highly positive change/positive 61 27.1
Your compassion for others

Highly negative change/negative change 14 6.2

No change 75 333

Highly positive change/positive 136 60.4
Involvement in things that interest you

Highly negative change/negative change 77 342

No change 89 39.6

Highly positive change/positive 59 26.2
Your sense of closeness with friends and family members

Highly negative change/negative change 50 222

No change 75 333

Highly positive change/positive 100 44.5
Handling your difficulties

Highly negative change/negative change 53 23.6

No change 114 50.7

Highly positive change/positive 58 25.8
Willingness to express your emotion

Highly negative change/negative change 63 28.0

No change 92 40.9

Highly positive change/positive 70 31.1

independent variables, adjusted for background variables
having p < 0.10 in the univariate analysis. All variables
with p < 0.10 obtained in such an analysis were used as
candidates for fitting a forward stepwise multiple linear
regression model (entry: p < 0.10; removal: p > 0.20). The
SPSS for Windows software package (version 16.0) was
used for statistical analyses; p < 0.05 was taken as statis-
tically significant and 0.05 < p < 0.10 was considered
marginally statistically significant.

To test the moderation hypothesis, product terms
(emotional representation x a subscale of cognitive

representation) were created and added to the main-effect
model to assess improvement in goodness-of-fit (by
assessing changes in F-values) of the hierarchical models
involved. According to Baron and Kenny [84], emotional
representation mediates the association between a partic-
ular subscale of cognitive representation and PTG, only if
(1) it is associated with both PTG scale and the CR sub-
scale, and (2) the subscale of cognitive representation is
associated with PTG. For each subscale of cognitive rep-
resentation fulfilling such requirements, the subscale of
emotional representation was added to the model contain-
ing the cognitive representation subscale of interest as the
independent variable and PTG as the dependent variable
(adjusted for significant background variables). Full or
partial mediation effect would have been detected if the
original significant regression coefficient became non-sig-
nificant or remained significant but substantially dimin-
ished, respectively.

Results
Background Characteristics

Of the 225 participants, about half (53.8%) were aged 30 or
below (mean = 32.2; SD = 10.5; range 17-71 years),
possessed a college degree (44.4%), were full time workers
(62.2%), and had a monthly income > 000 RMB (about
312 USD) (48%). Over 2/3 (69.8%) had lived in Chengdu
for >2 years but only 36% possessed permanent residency
status. About 3/4 (72.0%) self-reported as homosexuals.
Two-thirds (66.7%) were currently single or divorced and
1/3 (33.3%) were currently married or cohabiting with a
woman. About 2/3 (61.8%) had their HIV diagnosed during
the last 6 months (mean duration = 5.64 months;
SD = 3.76 months). About 1/3 (31.1%) obtained a CD,
count <350 cells/ml (last episode of testing); 20.4% were
currently on ART.

Attributes of PTG and IPQ-R-HIV

Over 40% endorsed a positive or strongly positive change
regarding the PTG scale items that were related to close-
ness with family/friends, compassion for others, priority in
life and importance in life; 25-40% showed such positive
changes regarding willingness to express emotions, ability
in handling difficulties, involvement in interesting things,
and inner strength (see Table 2). There were also
6.2-48.9% giving item responses reflecting negative
changes. The overall mean PTG scale score was 27.68
(SD = 7.31, range 9-45). Descriptive statistics of the IPQ-
R-HIV subscales are summarized in Table 3.

@ Springer



1890

AIDS Behav (2018) 22:1885-1898

Table 3 Means and standard

deviation of sub-scales of the Subscales No. of items Range Mean SD Cronbach’s alpha
revised illness perception Emotional representation 6 6-30 21.0 5.4 0.90
questionnaire for HIV
Treatment control 4 8-25 18.3 33 0.86
Illness coherence 4 4-20 12.0 3.0 0.76
Timeline 5 9-30 21.1 35 0.69
Consequence 7 4-20 14.0 32 0.70
Personal control 3 4-15 10.2 2.2 0.61
Identity 6 0-6 1.6 1.5 NA
Causal attribution
God’s punishment/will 2 2-10 5.1 22 0.86
Carelessness 1 1-5 4.1 1.0 NA
Deception 1 1-5 2.8 1.1 NA
Lack of awareness 1 1-5 3.0 1.3 NA
Chance/luck 1 1-5 3.1 1.2 NA
Substance use 1 1-5 2.0 0.9 NA

NA not applicable

Factors of PTG

Negative associations were found between age >30 years
old and PTG (p = 0.008), and between having lived in
Chengdu and PTG (p = 0.078) (see Table 4). The results
of the bivariate analysis involving emotional representation
and cognitive representation are summarized in Table 4.
The Emotional Representation subscale and nine out of the
12 cognitive representation subscales showed statistically
significant correlations with PTG. The absolute values of
the significant correlation coefficients ranged from 0.13 to
0.51 (see Table 5). The three non-significant cognitive
representation variables were attrition to deception, lack of
awareness and attrition to substance use (r ranged from
0.01 to 0.08; p > 0.05).

In the main adjusted multiple linear regression analysis
(also shown in Table 4), negatively associated factors of
PTG included the Emotional Representation subscale

(B = —0.49) and five cognitive representation subscales
[timeline (B = —0.32), consequence (B = —0.37), identity
(B = —0.20), attribution to god’s punishment/will

(B = —0.23), and attribution to chance/luck (p = —0.13)];
positive associations involved four cognitive representation
subscales [treatment control (B = 0.48), illness coherence
(B = 0.32), personal control (B = 0.51) and attribution to
carelessness (P = 0.15)] (see Table 5).

Using those variables that were significant in the
adjusted analysis as candidates, a forward stepwise multi-
ple regression model identified three significant subscales
that were independently associated with PTG: emotional
representation (B = —0.63), identity (B = —0.82); and
attribution to carelessness (f = 0.99) (entry: p < 0.10,
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removal: p > 0.20; R square = 0.553). To avoid repetition,
these statistics are not shown in the tables.

Testing Moderating Effects

No significant moderation effect was detected as none of
the interaction terms involving the subscales of cognitive
representation and Emotional Representation subscale was
statistically significant (data were not shown in the tables).

Testing Mediation Effects

Since three subscales of cognitive representation that were
significantly associated with PTG were not significantly
correlated with emotional representation [personal control
(Spearman r = —0.115, p = 0.085), identity (Spearman
r=0.126, p =0.060) and attrition to chance/luck
(Spearman r = 0.032, p = 0.636)], the mediation
requirements were not all fulfilled and hence ER could not
mediate their associations with PTG. The other six sub-
scales of cognitive representation (i.e., illness coherence,
timeline, consequence, attribution to god’s punishment/
will, and attribution to chance/luck) were significantly
associated with emotional representation (Spearman cor-
relation coefficients ranged from —0.46 to 0.75, p < 0.05);
their mediation hypotheses were tested in Table 5. The
results show that five out of these six cognitive represen-
tation subscales became statistically non-significant after
adjusting for both emotional representation and the sig-
nificant background variables; their associations with PTG
were hence fully mediated by emotional representation.
Partial mediation via ER was detected for the association
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backeround variales and pos Mean D ¢ p value
traumatic growth Age group
<30 28.87 7.57
>30 26.30 6.77 —2.67 0.008
Educational level
College or above 28.28 7.92
Below college 27.20 6.78 —1.10 0.272
Permanent residency in Chengdu
Yes 27.64 6.90
No 27.70 7.55 0.06 0.953
Duration of stay in Chengdu
<2 years 28.99 7.12
>2 years 27.11 7.34 —-1.77 0.078
Current marital status
Currently single 27.23 7.51
Married or cohabitation 28.59 6.94 1.32 0.189
Current employment status
Full-time employment 28.10 7.51
Part-time employment/unemployment 26.99 6.94 —1.11 0.269
Monthly personal income (RMB)
<2000 27.04 7.23
>2000 28.37 7.36 1.36 0.174
Sexual orientation
Homosexual 27.98 7.48
Bisexual/uncertain 26.90 6.85 -0.99 0.332
Duration since HIV diagnosis
<6 months 27.16 6.87
6-12 months 28.52 7.93 1.36 0.174
Antiretroviral treatment status
Yes 28.11 7.47
No 27.57 7.28 —0.45 0.657
CD4 T cell count in the last episode of testing
<350 cells/ml 26.71 6.92
>350 cells/ml 28.12 7.46 1.34 0.183

*df =223

between treatment control and PTG, as the B of treatment
control remained statistically significant but diminished
from 0.21 to 0.13 after adding emotional representation to
the model (Table 6).

Discussion

PTG has no cut-off point as it is a spectrum reflecting
extent of changes. Participants showed multi-facet PTG
(e.g., closeness with family/friends, compassion with oth-
ers, priority and importance in life). It is important to
understand that such growth might have already occurred
within the first half and maintained in the second half of the

first year since HIV diagnosis, as duration since HIV
diagnosis (i.e., <6 vs >6 months) was not significantly
associated with PTG. Hence, interventions fostering PTG
among NHMSM should start early. Longitudinal studies
are required to test this conjecture and track changes in
level of PTG among NHMSM over time

We found that younger age (<30 years old) was asso-
ciated with PTG. Segmentation by age should be consid-
ered when designing related interventions, as those
targeting younger NHMSM may be more effective in
promoting PTG. About two-thirds (64%) of the participants
were internal migrants (i.e., no permanent residency status
of Chengdu). Although permanent residency status of a city
was associated with depression and anxiety among HIV-
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Table 5 Associations between
subscales of the revised illness

Bivariate Spearman correlation

Adjusted multiple regression®

perception questionnaire for Spearman r p value B p value
HIV and post-traumatic growth
Emotional representation —0.51 <0.001 —0.49 <0.001
Treatment control 0.23 0.001 0.21 0.001
Illness coherence 0.18 0.007 0.14 0.040
Timeline —0.17 0.012 —0.15 0.021
Consequence -0.39 <0.001 —-0.37 <0.001
Personal control 0.17 0.012 0.15 0.020
Identity -0.21 0.001 —0.20 0.002
Causal attribution
God’s punishment/will —-0.24 <0.001 —-0.23 <0.001
Carelessness attribution 0.15 0.024 0.15 0.027
Deception attribution —0.04 0.548 —0.06 0.338
Lack of awareness —0.08 0.228 —-0.07 0.275
Chance/luck attribution —0.13 0.044 —0.13 0.047
Substance use attribution —0.01 0.882 0.03 0.698
? Adjusted by age and duration of stay in Chengdu
b € T petain ; paw amwnb o
representation for the Model 1
associations between cognitive . .
representation and post- Emotional representation —0.46 <0.001
traumatic growth Treatment control 0.13 0.033 38.1
Model 2
Emotional representation —0.52 <0.001
Illness coherence —0.09 0.179 164.3
Model 3
Emotional representation —0.50 <0.001
Timeline 0.03 0.603 120.0
Model 4
Emotional representation —-0.46 <0.001
Consequence —0.03 0.738 91.9
Model 5
Emotional representation —-0.47 <0.001
God’s punishment/will attribution —0.06 0.380 73.9
Model 6
Emotional representation —0.48 <0.001
Chance/luck attribution -0.21 0.723 61.5

Three subscales of cognitive representation (i.e., personal control, identity and carelessness attribution) did
not fulfill requirements for testing mediation and were not subjected to this analysis

# Adjusted for age and duration of stay in Chengdu

b Change in B = change in B as compared to those shown in Table 4

positive MSM [85], it was not significantly associated with
PTG among our sampled NHMSM.

As contextual background, according to the national
guideline used at the time when the study was conducted
[86], PLWH with CD4 level <350 cells/ml should be given
free ART. However, only 2/3 of our participants fulfilling
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that condition were taking up ART. This might be partially
related to the policy that PLWH need to receive ART in
their hometowns while many participants were internal
migrants and were hence ineligible to receive free ART. In
a previous study, availability of ART was significantly
associated with depression among NHMSM [26]. In
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contrast, this study showed that treatment status was not
significantly associated with PTG. Since not all participants
showed low CD, counts (<350 cells/ml), some of those
who were not on treatment were having higher CD, counts
and hence better health conditions. The treatment variable
used in this study thus did not fully represent an unmet
demand, although factors of PTG might be different from
those of psychological problems [87]. Such mixture of CDy4
levels and treatment eligibility might partially explain the
non-significance of the association between treatment sta-
tus and PTG. Also, PTG might be less affected by unfa-
vorable conditions as positive psychology is involved.
Further meta-analysis is warranted to test this contention.
The hypotheses that cognitive/emotional representation
correlate with PTG were mostly supported by our data. In
the adjusted analysis, constructs of cognitive representation
including treatment control, personal control and illness
coherence were positively associated with PTG. As treat-
ment control involves questions about perceptions on
efficacy of ART, it is applicable to all participants, disre-
garding their treatment status. Personal control may
increase self-efficacy and treatment control may increase
level of hopefulness, both self-efficacy and hopefulness are
protective against mental health problems [88, 89]. To
make use of such findings for promotion of PTG among
NHMSM, we should enhance sense of personal control and
treatment control by affirming beliefs on effectiveness and
importance of self-care and ART. Illness coherence refers
to the perceived level of understanding of the disease [83].
Hence, relevance of technical concepts such as CDy, viral
load and viral suppression, drug adherence, drug resistance,
treatment effectiveness, side effects, curability and other
issues should be explained to NHMSM in lay languages.
Furthermore, five constructs of cognitive representation
were negatively associated with PTG (time-line, conse-
quence, identity, attribution to god’s punishment/will, and
attribution to chance). Such findings are also implicative.
Whilst we cannot deny the negative consequences of HIV,
we should persuade NHMSM through interventions that
PLWH can live a reasonably normal life given advance-
ments in ART, and guide them to recognize and appreciate
some possible positive consequences, such as those that
they have acknowledged. Interventions should help par-
ticipants to convince themselves that HIV is a chronic
disease which is caused by a bio-behavioral process of viral
infection, and assist them to accept HIV as part of their
daily life, and enhance positive coping. To counteract the
negative association between identity (number of symp-
toms self-perceived as being caused by HIV) and PTG, we
should clarify that some of those symptoms that they
reported might not have been caused by HIV. It is also
interesting to know that attribution to god’s punishment/
will and chance might diminish PTG. A study showed that

attributions of HIV infection to destiny/higher power and
others’ responsibility were associated with lower self-es-
teem and avoidance coping among Asians [90]. Such
external attributions might result in a sense of helplessness
and lower control over the disease and its associated con-
sequences, reducing active and positive coping among
PLWH [91]. Attribution results from an individual’s social-
cognitive processing, and people from collectivistic cul-
tures like Chinese are more likely to attribute adverse
events to others, the context, and fate [92]. Future studies
may look at cultural differences involving attributions and
their impact on PTG.

Our data support the Common Sense Model that, besides
the constructs of cognitive representation, emotional rep-
resentation is an important potential determinant of PTG.
In fact, the absolute size of the standardized regression
coefficients () of emotional representation was found to
be the largest one (0.49), followed by that of the cognitive
representation construct of consequences (0.37), while
those of the other constructs of cognitive representation
only ranged from 0.13 to 0.23. Therefore, although nine of
the illness perception constructs were significantly corre-
lated with PTG, we found that negative emotional repre-
sentation and perceived negative HIV/AIDS-related
consequences were the two strongest potential barriers
inhibiting PTG among NHMSM.

Interventions promoting PTG among PLWH should
focus on both types of representations. It is important for
health workers to recognize that cognitive and emotional
representations have shown to be modifiable [63—-65], and
such modifications can potentially improve PTG among
PLWH. Our literature review however, found no study
reporting interventions for promotion of PTG among
PLWH, although such interventions are warranted.

An important finding is that emotional representation
has particular relevance in promoting PTG among PLWH.
First, the construct showed the strongest B amongst all
illness perception constructs. Second, such a strong asso-
ciation has particular implications on intervention for
enhancement of PTG among NHMSM, as emotional rep-
resentation of NHMSM is newly formed and strong. We
should facilitate NHMSM to understand and manage their
negative emotions caused by their newly formed HIV
status effectively, and to foster corresponding positive
coping.

Furthermore, according to the Common Sense Model,
interventions for promotion of PTG among NHMSM
should foster effective strategies to cope with HIV-related
cognitive and emotional representations and related stres-
sors. Such interventions should also enhance social sup-
port, especially emotional support, in order to buffer
negative emotional representation’s potential compromis-
ing effect on PTG [93].
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It is not the purpose of this study to investigate the
associations between cognitive/emotional representation
and mental health problems (e.g., anxiety and depression).
Some studies have reported such associations [94-96].
Interventions that focused on reduction of anxiety and
depression among PLWH have involved various approa-
ches such as cognitive behavioral therapy [97, 98], stress-
coping [99], and positive psychology attributes such as
resilience and mindfulness [100, 101]. To our knowledge,
such mental health interventions targeting PLWH have not
explicitly considered modification of specific HIV-related
emotional representation, although some of them have
focused on improving emotions and moods in general.
Future RCT studies may investigate efficacy of interven-
tions based on cognitive and emotional representations in
reducing mental health problems such as depression and
anxiety among HIV-positive MSM and other types of
PLWH. Overall, our findings have shed light on a new
direction of research and intervention.

It is a novel finding that out of the seven significant
associations between CR subscales and PTG that fulfilled
the requirements for testing the hypothesis of emotional
representation being a potential mediator, five (i.e., illness
coherence, timeline, consequence, attribution to god’s
punishment/will, and attribution to chance/luck) of such
associations were fully mediated and two (treatment con-
trol and identity) were partially mediated by emotional
representation. It suggests that some cognitive representa-
tion constructs might increase/reduce emotional represen-
tation, which may in turn facilitate/prohibit PTG. Thus,
interventions based on cognitive representation can
potentially promote PTG indirectly through changes in
emotional representations. Personal control and attribution
to carelessness were associated with PTG but not with
emotional representation. Their effects on PTG were hence
independent from that of emotional representation, possi-
bly because unlike other constructs of cognitive represen-
tation, they are less likely to initiate strong emotions. The
moderation hypothesis suggested by the Common Sense
Model was however, not supported by our data. To our
knowledge, no other study has tested such a moderation
hypothesis. Our findings on mediations and moderations
highlight new research directions for refining the theory.
Future research should confirm the inter-relationships
between emotional/cognitive representation and health-re-
lated behaviors and outcomes.

Our findings are preliminary in a way, as we only looked
at a very special psychological outcome (i.e., PTG).
Relationships between cognitive/emotional representation
and other important outcomes (e.g., mental health prob-
lems, coping style, risk behaviors, healthy life style, service
seeking, and drug adherence) should also be investigated to
inform interventions and confirm/improve the Common

@ Springer

Sense Model. As mentioned, a number of studies have
looked at such outcomes in the context of other diseases
[55, 57-59]. We chose to look at the relationship between
emotional/cognitive representation and PTG as most of the
studies have looked at negative psychological problems
(e.g., depression). Yet, we believe that positive psychology
has an important but under-developed role to play in
understanding and improving mental health among
NHMSM.

The study has some limitations. First, the study was
conducted only in one Chinese city; generalization to other
cities or the nation should be made with caution. As the
sample involved NHMSM, limited generalization can be
made to other HIV-positive MSM or non-MSM HIV-pos-
itive populations. Second, as there was no sampling frame
and random sampling was not feasible, selection bias may
have occurred. Third, the 12-month definition of NHMSM
was arbitrary although other studies used similar definitions
[74-79]. Fourth, reporting bias might exist as it is socially
desirable to endorse positive changes. Fifth, PTG is a
continuous process and our data was unable to capture a
dynamic process. The observed relationships were based
on cross-sectional data and we cannot establish a causal
relationship between illness perception and PTG. Sixth, the
cognitive representation variables are correlated with each
other and hence would cause co-linearity when entered into
the same model. We hence did not fit such a model but
instead, fit a stepwise forward regression model that con-
tained variables that were independently associated with
PTG. Seventh, we did not test the entire Common Sense
Model. Lastly, the mediation hypotheses were also not
mentioned in the original model and the theory behind such
mediations needs to be further established. We are sug-
gesting a new research direction largely based on empirical
results, instead of testing the entire theory.

In conclusion, it is evident that PTG can occur among
NHMSM, even within the first 6 or 12 months since one’s
HIV diagnosis. Constructs of illness perception (emotional
representation and many constructs of cognitive represen-
tation) were significantly associated with PTG. The results
therefore largely support the Common Sense Model, which
has been widely applied to other disease groups. We found
that emotional representation did not interact with con-
structs of cognitive representation to influence PTG.
Instead, most of the associations between the constructs of
cognitive representation (e.g., illness coherence and attri-
bution to god’s punishment/will) and PTG were fully
mediated via emotional representation. Furthermore, the
associations between emotional representation/conse-
quences and PTG were especially strong. Therefore,
emotional representation plays a very important role in the
relationships between illness perception and PTG. How-
ever, cognitive representation still has a role to play as
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some variables of cognitive representation have indepen-
dent effects on PTG. Furthermore, an interesting and novel
conclusion is that cognitive representation’s effect on PTG
may largely go through (mediated by) emotional repre-
sentation. The findings suggest new research directions to
understand more about the joint roles of emotional repre-
sentation and cognitive representation in affecting coping
and disease outcomes among NHMSM, other types of
PLWH, and even other disease groups. The relationship
between cognitive/emotional representation and PTG may
vary across socio-demographic groups; future studies may
look at such variations. It is also possible to cultivate PTG
by changing illness perception through interventions. Pilot
studies considering our findings are greatly warranted.
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