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Abstract Among people living with HIV/AIDS (PLHA),

the occurrence of post-traumatic stress disorder (PTSD)

symptoms associated with HIV diagnosis is a common

problem. This study examined HIV diagnosis-related

PTSD symptoms and its associated factors among PLHA in

rural China. We used baseline data from a randomized

controlled trial conducted in Anhui Province, China. Sur-

veys of 522 PLHA were conducted via computer-assisted

personal interview method. PTSD symptoms were mea-

sured based on re-experiencing, avoidance and arousal of

the day of HIV diagnosis. Association between PTSD

symptoms and demographic characteristics, physical and

social functioning were assessed by multiple regression

analysis and structural equation modeling. Social func-

tioning exhibited a direct association with HIV diagnosis-

related PTSD symptoms, and also mediated the association

between PTSD symptoms and age, family income, and

physical functioning. The study findings underscore the

importance of developing interventions that alleviate PTSD

symptoms and improve social functioning among PLHA in

rural China.
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Introduction

There is growing awareness that symptoms of post-trau-

matic stress disorder (PTSD) are among the most common

mental challenges for people living with HIV/AIDS

(PLHA) around the world [1]. In 2015, there were

approximately 36.9 million PLHA worldwide [2].

Although the prevalence of PTSD among PLHA varies

across studies, ranging from 10 to 74% [3–8], these num-

bers are all much higher than those reported for the general

population [1, 9, 10]. Moreover, a significant number of

PLHA, although do not meet the diagnostic standard for

PTSD, demonstrated symptoms associated with PTSD

[11].

Prior studies have indicated that PLHA develop PTSD

symptoms mainly due to being diagnosed with a life-

threatening disease [4], progression of the disease [7, 12],

social stigma and deterioration in quality of life [13–15]. In

addition, PLHA are more likely than other individuals to

experience other traumatic events, such as physical vio-

lence and sexual assault, which place them at risk of

developing PTSD [3, 16]. Moreover, the presence of

mental health problems such as PTSD symptoms may lead

to the faster progression of HIV infection, worse physical

problems, social phobia, and poor adherence to medication

[1, 11, 17–20].

By the end of 2014, there were 501,000 reported HIV/

AIDS cases in China [21]. The HIV epidemic in the

country has overall maintained a low-prevalence trend,

with a national prevalence of HIV less than 0.1%; however,

the prevalence is high in some areas and among certain

groups, such as injection drug users (IDUs; 6.0%) and men

who have sex with men (MSM; 7.7%) [21]. Since the first

case was identified in 1985, China has witnessed a

tremendous and unique change of the major transmission
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modes of HIV: from 1985 to 2005, about 44% of newly

diagnosed cases of HIV/AIDS happened in IDUs in border

areas, while about 30% happened in plasma donors in

central farmland of China; the virus has been then spread

dramatically in both rural and urban areas through sexual

transmission, with sexually transmitted cases accounting

for 92% of all newly diagnosed cases in 2014 [21–24].

In China, the prevalence of PTSD among the general

population is approximately 0.3% [25]. However, few

studies have reported the prevalence of PTSD and its

associated factors among PLHA in China. Previous HIV-

related PTSD studies were mostly conducted among cer-

tain populations (e.g. MSM and heterosexual women) in

western countries and Africa [3–7]. These studies have

limited ability to generalize the findings to PLHA in rural

China, where a sizable proportion of HIV-positive indi-

viduals were infected with HIV via infusion of contami-

nated blood products during paid plasma donation in 1990s

[26], and where the social-economic status and the access

to healthcare resources are relatively low. In this study, we

primarily sought to assess levels of HIV diagnosis-related

PTSD symptoms in a sample of PLHA in rural China. We

also focused on investigating the association between

PTSD symptoms and demographic characteristics, physical

and social functioning in this population.

Methods

Participant Recruitment and Data Collection

This study used baseline data from a randomized controlled

intervention trial for HIV-affected families in rural areas of

Anhui Province, China; in this region, the majority of

existing HIV infections were contracted via plasma dona-

tion [26]. Baseline assessments were performed from late

2011 to early 2013. We selected 32 villages from four

counties in Anhui Province as study sites based on numbers

of HIV-affected families. For PLHA, the inclusion criteria

were (1) at least 18 years of age; (2) being a resident of the

selected village; and (3) having a child between 6 and

18 years of age in his/her family. The recruitment process

began at village clinics where PLHA received routine

health care and services.

After a participant had provided written informed con-

sent, the assessment was administered via computer-as-

sisted personal interview (CAPI) method in a private room

at the village clinic or at another preferred venue, with

interviewers reading questions to the participants and

recording their responses on computers. For illiterate par-

ticipants or participants with low education attainments,

the interviewer was available to explain the meaning of the

survey questions. Each assessment lasted approximately

45–60 min. Participants each received 50 yuan (U.S. $8.3)

for their participation. The refusal rate was less than 5%.

The study protocol was approved by the institutional

review boards (IRBs) of the collaborating institutions in

China and the United States.

Measures

PTSD Symptoms

We evaluated HIV diagnosis-related PTSD symptoms

using an eight-item scale based on the PTSD diagnostic

criteria set forth in the fourth edition of the Diagnostic and

Statistical Manual of Mental Disorders (DSM-IV; 27) and

the UCLA (University of California Los Angeles) PTSD

Reaction Index for DSM-IV [27]. The PTSD diagnostic

criteria in DSM-IV have been widely used to capture PTSD

symptoms associated with all kinds of traumatic events,

and previous studies have validated its cultural adaption in

rural China where the education level is limited [28, 29].

The measure has previously been pilot tested among PLHA

in rural Anhui, and demonstrated an acceptable internal

consistency in the pilot sample. The eight-item scale

includes three clusters of characteristic symptoms of PTSD

among PLHA: (1) re-experiencing (e.g. ‘‘repeated, dis-

turbing memories, thoughts, or images of the day you

found out you are HIV-positive’’); (2) avoidance (e.g.

‘‘avoiding thinking, talking, or having feeling about that

day’’); and (3) arousal (e.g. ‘‘trouble remembering impor-

tant parts of that day’’). Participants were asked to rate the

frequency with which they experienced each of the eight

assessed symptoms during the past month (0 = not at all;

1 = a little; 2 = a moderate amount; 3 = very much;

4 = an extreme amount). Scores on each scale were

totalled to create an overall measure that ranged from 0 to

32, with a higher score indicating higher level of PTSD

symptoms. In our sample, the scale’s internal consistency

(Cronbach’s alpha) was 0.85.

Physical Functioning

We used the Medical Outcomes Study HIV Health Survey

(MOS-HIV) to evaluate participants’ physical functioning

[30]. The six-item physical dimension was adopted to

assess the extent to which participants’ health limited their

daily activities, such as ‘‘eating, dressing, bathing or using

the toilet’’. This scale has been pilot validated among

PLHA in rural China and rural Thailand, and demonstrated

an acceptable internal consistency in the pilot sample [31].

The scores for each item were totalled to generate a

physical functioning score ranging from 6 to 18, with a

higher score indicating better physical functioning. The

scale’s internal consistency (Cronbach’s alpha) was 0.75.
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Social Functioning

The social functioning measure was adopted from the

Social Adaptation Self-evaluation Scale (SASS), which

was developed based on the work of Bosc et al. [32]. We

selected five out of the 21 items on the SASS to evaluate

participants’ social motivation and engagement. We have

validated this scale in the pilot study of the aforementioned

randomized controlled intervention trial among PLHA in

rural Anhui. Sample items include ‘‘you find it difficult to

talk to people at present’’ and ‘‘you prefer to spend time on

your own’’. Each answer was scored from 1 (definitely

true) to 5 (definitely false), with a higher score indicating

better social functioning. The scale’s internal consistency

(Cronbach’s alpha) was 0.73.

Data Analysis

All analyses were conducted using SAS software, version

9.4 (SAS Institute, Inc., Cary, NC, USA). First, we sum-

marized the demographic and background characteristics,

and conducted analysis of variance (ANOVA) to examine

differences in PTSD symptom scores across subgroups

stratified by selected characteristics. Subsequently, Pear-

son’s correlation analysis was performed to investigate the

relationship between each pair of the selected variables,

which included demographic traits, PTSD symptoms,

physical functioning and social functioning. Third, we used

the multiple linear regression analysis to examine the

adjusted association between PTSD symptoms and other

selected variables. Finally, structural equation modeling

(SEM) was performed to explore mediational relationships

among the variables of interest. The final model excluded

pathways for non-significant loadings with a p value higher

than 0.100; age and gender were retained, regardless of

their significance level. Goodness of model fit was evalu-

ated using the goodness-of-fit index (GFI), p-value of Chi

square test, and root mean square error of approximation

(RMSEA; 33). Acceptable model fit is determined by the

values of GFI greater than 0.90, p-value of Chi square test

[0.05, and an RMSEA less than 0.08 [33].

Results

Out of the 522 participants who completed the survey, 288

(55%) were female. The mean age of the sample was

48.6 years old, with the majority (N = 358; 69%) between

36 and 55 years of age. Most of the participants (N = 425;

81%) were married or currently living with a partner.

Approximately 40% (N = 210) of the sample were illit-

erate. The average total family income of last year was

about 14,598 yuan (U.S. $2383). Approximately half

(N = 256; 49%) of the PLHA in this study were diagnosed

with HIV prior to the year of 2003. Participants’ demo-

graphic and background characteristics are summarized in

Table 1.

Out of the total PTSD symptom score of 32, the study

participants had an average score of 9.7 (SD = 7.2). Sig-

nificant differences in PTSD symptoms were observed

across subgroups stratified by age (F = 3.03; p = 0.029),

gender (F = 6.74; p = 0.010), and education (F = 3.23;

p = 0.040). Relatively lower level of PTSD symptoms was

reported in participants who were at least 55 years of age

(mean ± SD: 8.2 ± 6.9), or male (mean ± SD:

8.8 ± 6.7), or had more than 6 years of education

(mean ± SD: 8.2 ± 6.9) compared to participants in other

subgroups (Table 1).

Pearson’s correlation analysis showed that PTSD symp-

toms were significantly correlated with gender (r = 0.11;

p = 0.010), physical functioning (r = -0.12; p = 0.006),

and social functioning (r = -0.29; p\ 0.001). Social

functioning was correlated with age (r = 0.10; p = 0.020),

family income (r = 0.19; p\ 0.001), and physical func-

tioning (r = 0.17; p\ 0.001). We also found that physical

functioning was associated with age (r = -0.32;

p\ 0.001), female gender (r = -0.21; p\ 0.001), mar-

riage (r = 0.10; p = 0.027), education (r = 0.21;

p\ 0.001) and family income (r = 0.09; p = 0.029). After

controlling for other variables of interest, lower level of

PTSD symptoms was only associated with better social

functioning (standardized estimate = -0.26; p\ 0.001).

Other selected variables did not show significant associa-

tions with PTSD symptoms in the multiple linear regression

analysis (Table 2).

In light of the correlation and multiple regression find-

ings, we hypothesized that social functioning might have a

mediation effect on the relationship between PTSD

symptoms and other demographic and background vari-

ables. Figure 1 illustrates the final mediation model fitted

by SEM. Older age exhibited an indirectly negative asso-

ciation with PTSD symptoms mediated by better social

functioning (standardized indirect estimate = -0.04;

p = 0.001). Higher family income showed an indirect

association with lower level of PTSD symptoms via better

social functioning (standardized indirect esti-

mate = -0.04; p\ 0.001). Better physical functioning

also exhibited an indirectly negative association with

PTSD symptoms mediated by better social functioning

(standardized indirect estimate = -0.05; p\ 0.001).

Gender, marital status, education, and time of HIV diag-

nosis were tested in the initial SEM, but did not demon-

strate statistical significance (p[ 0.100). The overall

goodness-of-fit of the final model was adequate as the

following indices suggested an acceptable fit: GFI = 0.99,

p-value of Chi square test = 0.872, and RMSEA = 0.06.
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Discussion

The participants in the study reported various levels of

PTSD symptoms, and the level is particularly higher

among subgroups including females, middle-age groups,

and patients with low education. Given the negative impact

of PTSD on progression of HIV infection, access to care

and treatment adherence [17–20], the occurrence of PTSD

symptoms is threatening PLHA’s quality of life in rural

China. Thus, screening and management of PTSD and

Table 1 PTSD symptoms by

demographic and background

characteristics (N = 522)

Variables Participants

N (%)a
PTSD score

Mean (SD)

Pb

All participants 522(100) 9.7 (7.2)

Age (years) (mean ± SD) 48.6 ± 8.8 0.029

B35 29 (5) 9.0 (7.0)

36–45 182 (35) 10.0 (7.0)

46–55 176 (34) 10.6 (7.6)

[55 135 (26) 8.2 (6.9)

Gender 0.010

Male 234 (45) 8.8 (6.7)

Female 288 (55) 10.4 (7.5)

Marital status 0.230

Married/living with partner 425 (81) 9.9 (7.2)

Never married/separated/divorced/widowed 97 (19) 8.9 (7.2)

Education (years) (mean ± SD) 2.8 ± 3.0 0.040

None 210 (40) 9.3 (7.3)

1–6 241 (46) 10.5 (7.1)

[6 71 (14) 8.2 (6.9)

Total family income of last year (yuan) (mean ± SD) 14,598 ± 13,595 0.146

B5000 112 (22) 9.2 (6.9)

5001–10,000 165 (31) 10.5 (7.7)

10,001–20,000 155 (30) 10.0 (7.1)

[20,000 88 (17) 8.4 (6.7)

HIV diagnosis (years) 0.656

2003 or earlier 256 (49) 10.0 (7.2)

2004–2005 181 (35) 9.6 (7.2)

2006–2009 61 (12) 8.8 (6.9)

2010 or later 22 (4) 9.3 (8.1)

a Missing value were excluded
b Significance level of difference on PTSD symptoms among subgroups

Table 2 Multiple linear

regression on PTSD symptoms

and selected variables

(N = 522)

Parameter Estimate 95% CI Standardized estimate P

Outcome: PTSD symptoms

Age -0.05 (-0.13, 0.02) -0.06 0.171

Female 1.33 (-0.04, 2.70) 0.09 0.058

Married/living with a partner 1.04 (-0.56, 2.64) 0.06 0.203

Education 0.06 (-0.17, 0.29) 0.02 0.619

Family income (per 5000 yuan) 0.00 (-0.05, 0.04) -0.01 0.861

Time of HIV diagnosis -0.01 (-0.02, 0.01) -0.03 0.423

Physical functioning -0.24 (-0.51, 0.03) -0.08 0.077

Social functioning -0.55 (-0.72, -0.37) -0.26 \0.001
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other mental health problems is essential and should be

integrated into current HIV-related healthcare services.

However, there exists a huge gap between need for mental

health care and sufficiently trained professionals in rural

China [34, 35]. Healthcare providers in village-level health

facilities lack knowledge and skills to diagnose and treat

mental illnesses of HIV-positive individuals [35]. PTSD

and other psychiatric problems remained disproportionally

undiagnosed, and the available mental health care is very

limited [34]. Intervention efforts are urgently needed to

provide training to healthcare providers in rural areas on

how to identify and tackle psychiatric illnesses, like PTSD,

for PLHA.

The study revealed a negatively direct association

between HIV diagnosis-related PTSD symptoms and social

functioning among PLHA in rural China. One possible

explanation for this finding is that PLHA who have higher

level of PTSD symptoms may find it more difficult or be

less willing to interact with other people, adapt to their

social environment and be involved in community life. In

rural China, diagnosis of a life-threatening disease like HIV

can easily drive people to be socially withdrawn due to

enormous stress, great anxiety and deep depression

[8, 21, 36, 37]. Prior studies have consistently demon-

strated that mental health problems affect the abilities of

PLHA to maintain their social lives and relationships with

others [15, 38]. Another possible explanation of the

aforementioned finding is that poor social functioning

among PLHA may worsen mental health problems and

PTSD symptoms. Bennett et al. [39] and Breet et al. [40]

found that experiencing social isolation and negative

changes in social identity (i.e. a perception of oneness with

a group) might exacerbate symptoms of PTSD [41]. PLHA

in rural China may suffer social isolation from their com-

munity because of reasons like stigmatization, and it would

further harm their mental health [42, 43].

The study also found that physical functioning exhibited

an indirectly negative association with PTSD symptoms.

This finding is consistent with prior studies indicating that

psychological illnesses such as PTSD are associated with

worse physical health outcomes [16, 18, 44]. One possible

interpretation is that among PLHA, physical functioning is

highly correlated with social functioning that may play a

role in mediating the relationship between PTSD symptoms

and physical health. Among the participants who were in

relatively poor physical health, only the one who also had

poor social functioning may have experienced particularly

higher level of PTSD symptoms. The SEM result in the

study did provide evidence to the mediation role hypothesis.

In addition, the study demonstrated that participants with

older age or higher family income had relatively lower level

of PTSD symptoms as mediated by social functioning. This

finding indicates that such individuals may have stronger

social connections and better abilities to handle and recover

from traumatic life events [45, 46].

Several limitations should be noted when interpreting the

study results. First, this investigation used a cross-sectional

study design to examine factors associated with PTSD

symptoms. Therefore, causal inferences could not be drawn.

Future study to better understand the mechanisms of PTSD

among PLHA in China is needed. Second, our study design

did not include diagnosing participants with PTSD; such

diagnosis should be established via thorough clinical

assessment and based on the judgment of trained clinicians

Fig. 1 The mediation effect of

social functioning on

association between PTSD

symptoms and selected

characteristics
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[9]. Nonetheless, the self-report measures used in this study

may be useful tools for screening and assessing PTSD

symptoms [47]. In addition, exposure to other traumatic

event that could potentially exacerbate HIV-diagnosis rela-

ted PTSD symptoms was not measured in this study. Last but

not least, HIV epidemics in China have changed dramati-

cally over time. Thus, given that half of our study participants

were infected with HIV prior to 2003, our results cannot

necessarily be generalized to all PLHA in rural China. Fur-

ther study is suggested to investigate the issue of PTSD

among PLHA infected through other routes.

Despite aforementioned limitation, this study has impor-

tant implications for future practices and research. In current

China, with the continuous increase in the reported HIV-

positive individuals, to engage and retain PLHA in the

continuum of care become one of the major challenges [21].

To overcome this challenge, it is urgent to fully address the

problem of co-occurrence of HIV and PTSD as well as other

mental health disorders, since the psychiatric illnesses would

hinder improvement of treatment outcomes and quality of

life of PLHA. It is highly recommended that future inter-

vention programs and policies underscore the mental and

social aspects of PLHA, and provide adequate training for

health professionals in low-resource settings [48].
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