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Abstract
Throughout the 1990s, many villagers in rural China were infected with HIV through commercial
plasma/blood donation. These former plasma/blood donors (FPDs) experienced many HIV-related
stressors. This study tested a cognitive appraisal model of stress and coping in a sample of HIV-
positive adult FPDs. Participants (N = 207) from multiple villages completed a battery of
questionnaires assessing HIV-related stress, HIV symptoms, cognitive appraisal, coping
behaviors, and psychological distress. Participants reported high levels of HIV-related stress,
depression, and anxiety. In a structural equation model, greater HIV-related stress, HIV
symptoms, and threat appraisal were directly associated with psychological distress. HIV-related
stress was also indirectly associated with psychological distress through threat appraisal. In a
second model, coping was found to mediate the relationship between challenge appraisal and
psychological distress. Results support the utility of cognitive appraisal theory. Stress management
interventions targeting HIV-positive FPDs in China are indicated.
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China has experienced a unique epidemic of HIV transmission through commercial plasma/
blood collection (Mastro and Yip, 2006). In the 1990s, thousands of commercial collection
stations were established where individuals were paid to donate plasma or blood (Cohen,
2004). This practice was particularly common in rural regions of several provinces,
including Henan, Shanxi, Anhui, and Shandong. One survey in Shanxi Province found that
30% of villagers reported a history of plasma/blood donation (Qian et al., 2006). Many of
the collection centers pooled and centrifuged the blood, retained the plasma, and reinfused
donors with red blood cells from the pool. This process was highly efficient, allowing
individuals to sell their plasma more frequently. Unfortunately, it also placed donors at high
risk for blood borne infections, including HIV. Authorities recognized the problem in 1995,
and new laws eventually prevented this practice from continuing. By then, however, many
former plasma/blood donors (FPDs) were already infected with HIV.
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Studies of FPDs in rural China have found HIV prevalence rates ranging from 1.3% to 15%
(Ji et al., 2006; Qian et al., 2006; Wu et al., 2001; Wu et al., 2006). In 2005, Chinese
officials estimated that 55,000 FPDs were living with HIV/AIDS, though many more had
already died from AIDS-related causes (Ministry of Health, 2006). At this point, most FPDs
have been infected for over 10 years and account for the majority of the known AIDS
patients in China (Wang, 2007).

Persons living with HIV/AIDS may experience a multitude of stressors, including intrusive
physical symptoms, complex medical treatments, relationship difficulties, cognitive
impairments, and discrimination/stigma (Bogart et al., 2000; Kalichman and Catz, 2000;
Pakenham et al., 1996). HIV-infected FPDs in China may face additional stressors. Most
live in extreme poverty in rural villages, and financial stress typically motivated plasma/
blood donation in the first place. Following HIV diagnosis, many villagers were
discriminated from working or were simply unable to work due to declining health, leading
to even more dire circumstances (Ji et al., 2007). HIV stigma continues to be a serious
problem in China, especially in rural villages where knowledge of HIV/AIDS is limited (Ji
et al., 2007). This stigma can strain prior relationships, causing isolation and loneliness.
Furthermore, because blood donation was a widespread practice in these villages, many
friends and relatives were also infected with HIV. As a result, AIDS bereavement is a
common experience, and social support may be further limited.

Psychological distress, particularly depression and anxiety symptoms, has been consistently
found to predict HIV symptoms, disease progression, and mortality (Ickovics et al., 2001;
Ironson et al., 2005; Leserman et al., 1999; Mayne et al., 1996). This finding led to increased
awareness of the importance of treating psychological distress in HIV patients. To date,
there has been limited research examining psychological distress among HIV-positive
individuals in China. One study found that the rate of major depressive disorder was much
higher in HIV-positive compared to HIV-negative participants (79% versus 4%,
respectively), with most first episodes occurring after HIV diagnosis and persisting over
time (Jin et al., 2006). Given the multiple stressors faced by HIV-positive FPDs living in
rural China, further research examining depression and anxiety in this unique population is
indicated.

Richard Lazarus' influential theory of stress and coping suggests that cognitive appraisal and
coping behavior are critical mediators in the relationship between stress and adaptation
(Lazarus, 1966, 1991; Lazarus and Folkman, 1984). Cognitive appraisal is the process
through which a person evaluates if a particular stressor is relevant and, if so, whether it is
primarily threatening (possibly causing harm or loss) or challenging (offering potential for
mastery or benefit). This primary appraisal influences how the person might behave to cope
with the stressor. Prior studies have found that cognitive appraisal is a significant predictor
of coping behavior (e.g., Folkman et al., 1986). Coping, in turn, determines how the person
adapts to the stressful event using cognitive and behavioral efforts.

In U.S. samples, the relationship between coping behavior and psychological distress in
HIV-positive persons has been extensively studied. In general, avoidant coping is associated
with greater distress (Blaney et al., 2004; Fleishman and Fogel, 1994; Simoni et al., 2000),
while problem-focused coping is associated with less distress (Fleishman and Fogel, 1994;
Pakenham and Rinaldis, 2001). Very little research exists on coping with HIV/AIDS in
China. In one sample of adults newly diagnosed with HIV in Hong Kong, anxiety was
associated with less positive thinking and more problem solving, avoidance, and realistic
acceptance, while depression was associated with less positive thinking and more denial
(Chan et al., 2006). Further research is needed to better understand the relationship between
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coping and psychological distress among HIV-positive persons in China, including rural
regions.

Prior studies conducted in Western countries also support the relationship between cognitive
appraisal and psychological distress in HIV-positive persons. In a sample of gay/bisexual
men, threat appraisal, but not challenge appraisal, was positively correlated with depression
symptoms and global distress; however, the mediating role of threat appraisal was not tested
(Pakenham and Rinaldis, 2001). In a sample of women, HIV-related stress was indirectly
associated with psychological distress through cognitive appraisal in a structural equation
model (Moneyham et al., 1997). Specifically, women who experienced more HIV-related
stress also reported more intrusive thoughts and perceived stigma related to HIV, which in
turn predicted greater distress. Finally, in a study of men and women, threat appraisal
mediated the negative relationship between self-esteem and mood disturbance (Anderson,
1995). That is, individuals with higher self-esteem perceived HIV as less threatening, which
in turn was associated with less psychological distress. Thus, Lazarus' stress and coping
theory may provide a useful framework in which to examine the relationship between HIV-
related stress and psychological distress.

The purpose of the current study was to report the severity of HIV-related stress and the
level of depression and anxiety symptoms in a sample of HIV-positive FPDs in rural China,
and to test a cognitive appraisal model of stress and coping using structural equation
modeling. We hypothesized that cognitive appraisal would mediate the relationship between
HIV-related stress and psychological distress, with threat appraisal predicting greater
distress and challenge appraisal predicting less distress. We further hypothesized that coping
behavior would mediate the relationship between cognitive appraisal and psychological
distress. Specifically, we expected that challenge appraisal would be associated with more
action-oriented coping (problem solving and support seeking), which in turn would predict
less distress, and that threat appraisal would be associated with more emotion-focused
coping (avoidance, wishful thinking, and self-blaming), which in turn would predict greater
distress.

METHODS
Participants and Procedures

Participants were recruited from 20 villages from one county in Henan Province in January
2003. Chinese villages serve as organizational units for rural, farming communities. They
have defined boundaries and one designated village head. These villages range in population
from one hundred to a few thousand, though they are typically small enough that villagers
know each other well. Prior to 1995, commercial blood/plasma donation was a common
practice in these villages. After the problem of contaminated blood was discovered, the
Chinese government implemented an active HIV testing initiative and offered free health
care to HIV-positive villagers, including antiretroviral therapy (Zhang et al., 2005). Among
many other governmental duties, the village head is responsible for coordinating HIV-
related services.

Eligibility criteria for the current study were HIV infection, history of paid blood/plasma
donation, and 18 to 60 years of age. After obtaining permission from the County Health
Bureau, research staff met with each of the 20 village heads individually to describe the
study. The village head, being aware of villagers' HIV status, inquired about individuals'
potential interest in the study. After receiving permission to do so, research staff approached
villagers in their homes; village heads were not present for consenting or assessment
procedures. After providing verbal informed consent, participants completed a battery of
questionnaires. The questionnaires were anonymous; they contained no names or identifying
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information. For 34 illiterate participants, the battery was administered as an interview by
trained research staff. The questionnaires took 45–80 minutes to complete. Participants were
paid 10 Yuan (approximately US$1.25) as compensation.

The goal was to recruit a convenience sample of 250 participants from 20 villages. Though
systematic records were not kept, some individuals who were targeted for recruitment were
not enrolled because they were either not home, too busy to participate, or uninterested in
the study. Of 260 eligible individuals who provided informed consent, 220 (85%) returned
usable questionnaires. An additional 13 cases were dropped because of missing data on key
variables, leaving a final sample of 207.

Measures
The assessment battery was comprised of well-validated instruments commonly used in
HIV/AIDS research. Most of these instruments have been translated into Mandarin Chinese,
with acceptable reliability and validity, and are publicly available for use in Chinese
samples. However, some measures had to be translated for this study, as noted below. In
these cases, we used the back translation method, with minor modifications by the
corresponding author to ensure comprehension by villagers.

Psychological distress—The Chinese version of the Beck Depression Inventory (BDI)
was used to assess depression (Beck et al, 1991; Zheng et al., 1988). Participants rated the
severity of 21 symptoms during the past week on a scale ranging from 0 (absent) to 3
(severe). The standard cutoffs for the BDI are: 0–9 minimal, 10–18 mild, 19–29 moderate,
and 30–63 severe. Because vegetative symptoms of depression (e.g., fatigue, change in
appetite, sleep disturbance) may overlap with HIV symptoms, only the cognitive-affective
subscale was included in the structural equation models (14 items; α = .83). The Chinese
version of the Zung Self-rating Anxiety Scale (SAS) was used to assess anxiety (Zhang,
1993; Zung, 1971). Participants reported how frequently they experienced each of 20
symptoms during the past week on a scale ranging from 1 (none of the time) to 4 (most of
the time). The standard cutoffs for the SAS are: 20–44 normal, 45–59 mild-moderate, 60–74
marked-severe, and 75–80 extreme. Again, because vegetative symptoms of anxiety (e.g.,
dizzy spells, weakness, indigestion) may overlap with HIV symptoms, only cognitive-
affective items were included in the models (12 items; α = .73).

HIV-related stress—The 23-item HIV/AIDS Stress Scale was used to assess the
stressfulness of everyday HIV-related problems (Pakenham and Rinaldis, 2002). Participants
indicated how troublesome each problem was in the past month on a scale ranging from 0
(not at all) to 4 (extremely). There are three subscales: social stress (10 items, α = .73; e.g.,
relationship difficulties, disclosure concerns, discrimination/stigma), instrumental stress (6
items, α = .55; e.g., financial difficulties, treatment-related problems, lack of access to
healthcare services), and existential/emotional stress (7 items, α = .70; e.g., grief/
bereavement, difficulty accepting HIV/AIDS status, concerns about death). Mean scores
were calculated for each subscale. This instrument was translated into Chinese for this study.

HIV symptoms—The Chinese Version of the Sign and Symptom Checklist for Persons
with HIV was used to assess HIV symptoms (Holzemer et al., 1999; Tsai et al., 2003). For
each of 26 items, participants reported their intensity on that day on a scale ranging from 0
(not detected) to 3 (severe). There are five subscales: fever (4 items, α = .63; e.g., fever, day
sweats), weakness (6 items, α = .74; e.g., fatigue, muscle ache, thirst); gastrointestinal/
nausea (7 items, α = .75; e.g., diarrhea, vomiting, bloating), shortness of breath (3 items, α
= .63; e.g., wheezing, shortness of breath at rest), and confusion/distress (6 items, α = .72;
e.g., difficulty concentrating, depression, fear). Mean scores were calculated for each
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subscale. The weakness and confusion/distress subscales were not included in the structural
equation models to eliminate redundancy with the psychological distress measures.
Participants also self-reported their most recent CD4 cell count.

Cognitive appraisal—Primary cognitive appraisal was assessed using the method
developed by Folkman and colleagues (1986). Participants indicated the extent to which
their main HIV-related stressor had the potential to harm their physical well-being and their
emotional well-being (2 threat items; 1 = no harm, 7 = extremely harmful), and the potential
for personal growth and personal challenge (2 challenge items; 1 = nil potential, 7 = high
potential). This instrument was translated into Chinese for this study.

Ways of coping—The Ways of Coping (WOC) questionnaire was used to assess coping
related to HIV/AIDS disease (Folkman and Lazarus, 1988). This questionnaire has been
translated into Chinese and used successfully in Chinese samples (Chan, 1994). For the
current study, we used the brief version of the WOC (Vitaliano et al., 1985), which we
translated into Chinese. Participants rated the degree to which they used each of 41 coping
strategies on a scale ranging from 0 (not at all characteristic of me) to 4 (very characteristic
of me) to manage their HIV/AIDS “in general”. There are five subscales: problem solving
(15 items, α = .77; e.g., tried harder to make things work, came up with a couple of different
solutions, took things one step at a time), support seeking (6 items, α = .51; e.g., accepted
sympathy from others, talked to someone to find out more about the situation), wishful
thinking (8 items, α = .55; e.g., had fantasies about how things might turn out, hoped for a
miracle), avoidance (9 items, α = .43; e.g., went on as if nothing happened, kept my feelings
to myself), and self blame (3 items, α = .43; e.g., blamed yourself, criticized or lectured
yourself). Mean scores were calculated for each subscale. The problem-solving and support
seeking subscales are considered action-oriented strategies, while the wishful thinking,
avoidance, and self blame subscales are considered emotion-focused strategies (Vitaliano et
al., 1985).

Data analysis
The sample was described using frequencies and means. Structural equation modeling
(SEM) was used to test the relationship between HIV-related stress, cognitive appraisal,
coping behaviors, and psychological distress. The theoretical model was tested in two steps.
The first model examined the relationship between HIV-related stress, cognitive appraisal
(threat and challenge), and psychological distress, controlling for HIV symptoms. The
second model tested the hypothesis that coping behavior mediated the relationship between
cognitive appraisal and psychological distress. In both models, indicator loadings on the
latent factors ranged from .50 to .95 (all p < .01). Age and gender were added as covariates.
For each model, four things were assessed: (1) overall fit of the model, (2) significance of
individual structural paths, (3) amount of variability (R2) of the latent variables accounted
for by the observed variables, and (4) direct and indirect effects.

For the overall fit, the closeness of the hypothetical model to the empirical data was
evaluated through goodness-of-fit indices, specifically chi-square (χ2), root mean square
error of approximation (RMSEA), comparative fit index (CFI), and non-normed fit index
(NNFI). A χ2 value of no more than twice the degrees of freedom in the model is generally
indicative of a plausible, well-fitting model (Bollen, 1989; Jaccard and Wan, 1996).
However, because the χ2 value is influenced by sample size and even good fitting models
may have significant values, it is recommended that multiple fit indices be used to assess
model fit. The RMSEA assesses absolute fit but penalizes for less parsimonious models. It is
a badness-of-fit index, with values less than 0.06 being desirable (Hu and Bentler, 1999).
The CFI and NNFI compare the absolute fit with an independence model that assumes no
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relationships among variables, and values greater than .95 indicate good fit (Hu and Bentler,
1999).

Mediation was tested by computing the direct and indirect relationships between the
predictors and the dependent variable using bootstrap methodology (Shrout and Bolger,
2002). This approach computes an estimate of the indirect effects and 95% confidence
intervals. Compared to the causal steps approach to testing mediation (e.g., Baron and
Kenny, 1986), bootstrap methodology directly tests the indirect effect, is more statistically
powerful, and does not rely on distributional assumptions. Finally, the significance of the
indirect effects were tested using Sobel tests (Preacher and Hayes, 2004).

RESULTS
Sample description

The sample included 207 HIV-positive FPDs. They ranged in age from 27 to 59 years (M =
39.6, SD = 7.0). Approximately half (54%) were female, and all were ethnically Han. The
educational level was 11% illiterate, 56% primary school, 32% junior high school, and 1%
senior high school. Participants donated plasma and/or blood between 1989 and 1996. The
number of years since HIV diagnosis ranged from 1 to 10 years (M = 2.9, SD = 1.6).
Participants were likely infected 6 to 14 years before, but widespread HIV testing did not
occur in the villages until early 2000. Among the subset of participants who reported their
most recent CD4 cell count (58%), it ranged from 16 to 730 (M = 305.9, SD = 171.7) and
was negatively correlated with HIV symptoms (r = −.28, p < .01).

Table I summarizes the descriptive statistics for measured variables included in the analyses.
Participants reported extremely high levels of depression and anxiety. The mean BDI score
was 27.25 (SD = 11.31), with 47% reporting moderate and 36% severe depression. The
mean SAS score was 46.02 (SD = 9.34), with 52% reporting mild-moderate and 8%
reporting marked-severe anxiety. Compared to men, women reported higher levels of
anxiety (47.75 ± 9.14 vs. 44.11 ± 9.14; t(204) = 2.85, p < .01) but not depression (28.21 ±
10.55 vs. 25.87 ± 11.93; t(204) = 1.50, ns).

Most participants endorsed (score ≥ 1) many of the HIV-related stressors. The most
common stressors were dealing with declining health (97%), financial problems (97%), and
relationship problems (96%). The least common stressors were substance abuse (52%),
suicidal ideation/attempts (72%), and legal problems (74%). Overall, the HIV-related
stressors were moderately troublesome to participants (M = 2.13, SD = 0.59), with similar
levels of stress across the three subscales (social, instrumental, and emotional/existential).
While participants utilized all types of coping strategies, they were more likely to utilize
action-oriented strategies (problem solving and support seeking) than emotion-focused
strategies (avoidance, wishful thinking, and self blaming) (2.33 ± 0.49 vs. 1.99 ± 0.50,
respectively; t(206) = 9.44, p < .01). Table II shows the correlations among the five coping
subscales and the two psychological distress measures. Contrary to our hypothesis, the
problem solving, support seeking, wishful thinking, and avoidance subscales were
significantly and positively correlated with one another. Consequently, these subscales
loaded onto a single coping latent construct in the SEM model. The self blame subscale was
poorly correlated with the other subscales and was therefore not included in SEM model. As
expected, the depression and anxiety measures were significantly and positively correlated
with one another.

SEM models
The first model tested the relationship between HIV-related stress, cognitive appraisal
(threat and challenge), and psychological distress (Figure 1). The structural model had
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excellent fit to the data (χ2(66) = 113.21, p < .01; χ2/df = 1.72; RMSEA = .06 (.04 − .08);
NNFI = .99; CFI = .99). HIV-related stress (β = .25; p < .05), HIV symptoms (β = .55; p < .
01), and threat appraisal (β = .29; p < .05) were associated with greater psychological
distress. Challenge appraisal was associated with less psychological distress, but this
relationship was not significant (β = −.15; p < .10). HIV-related stress was indirectly
associated with psychological distress (β = .15 (.01 − .43), p < .05) but HIV symptoms was
not (β = .05 (−.04 − .21), ns). A Sobel test confirmed that HIV-related stress was indirectly
associated with psychological distress through threat appraisal (Z = 2.00, p < .05) but not
through challenge appraisal (Z = −0.04, ns). These results suggest that, after controlling for
HIV symptoms, individuals who experienced greater HIV-related stress perceived greater
threat to their well-being, which in turn was associated with greater psychological distress.

The second model tested whether coping behavior mediated the relationship between
cognitive appraisal and psychological distress (Figure 2). The structural model fit the data
well (χ2(121) = 234.26, p < .01; χ2/df = 1.94; RMSEA = .07 (.05 − .08); NNFI = .98; CFI
= .99). HIV-related stress (β = .26, p < .05), HIV symptoms (β = .55, p < .01), threat
appraisal (β = .29, p < .05), and coping behavior (β = −.20, p < .05) were directly associated
with psychological distress. Challenge appraisal was not directly associated with
psychological distress (β = −.07, p > .05), but it was indirectly associated with psychological
distress through its effect on coping behavior (β = −.07 (−.20 – −.01), p < .05). A Sobel test
confirmed that challenge appraisal was indirectly associated with psychological distress
through coping (Z = −2.02, p < .05). There was no indirect effect of threat appraisal on
psychological distress (β = −.02 (−.12 − .02), ns). These results suggest that individuals who
perceived HIV-related stressors as an opportunity for personal growth and challenge
engaged in more coping behaviors, which in turn was associated with less psychological
distress. In contrast, threat appraisal was unrelated to coping but was directly associated with
greater psychological distress.

DISCUSSION
Consistent with cognitive appraisal theory, we found that threat and challenge appraisals
played important, albeit different, roles in the relationship between HIV-related stress and
mental health among HIV-positive FPDs in rural China. While most participants reported
many HIV-related stressors, those who experienced more severe stress viewed HIV/AIDS as
a greater threat to their well-being. To a certain extent, this may be a valid appraisal, insofar
as HIV/AIDS does impact physical and emotional health, particularly in regions with high
rates of HIV infection and limited resources. However, excessive threat appraisal may
interfere with adaptation, leading to greater psychological distress. For example, realistic
acceptance has been found to predict decreased survival time in HIV-positive persons (Reed
et al., 1994). On the other hand, participants who viewed HIV/AIDS as less threatening,
even after controlling for HIV symptoms and HIV-related stress, experienced lower
psychological distress. However, coping did not mediate the relationship between threat
appraisal and psychological distress. In contrast, challenge appraisal was associated with
lower psychological distress, and coping behavior mediated this relationship. Participants
who viewed HIV-related stressors as an opportunity for personal growth and challenge
engaged in more coping behaviors, which in turn predicted lower psychological distress.
Challenge appraisal may motivate adaptive behavior, thereby buffering the negative effects
of HIV-related stress on mental health. Previous studies have also found that positive
cognitions, including benefit finding and optimism, are associated with better mental health
in HIV-positive persons (Bower et al., 1998; Littlewood et al., 2008; Taylor et al., 1992).

Contrary to our original hypothesis, in this sample of HIV-positive FPDs in rural China,
both action-oriented and emotion-focused coping strategies were associated with lower
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psychological distress. Participants utilized action-oriented strategies more frequently than
emotion-focused strategies, but both types of coping behaviors had a positive impact on
mental health. This is in contrast to U.S. studies, which typically find that avoidance is
associated with increased psychological distress in HIV-positive persons (Blaney et al.,
2004; Fleishman and Fogel, 1994; Simoni et al., 2000). Two studies conducted in Hong
Kong also found that HIV-positive outpatients utilized multiple strategies to cope with HIV/
AIDS, and that internal (i.e., avoidance, fatalism, and self reliance) and emotion-focused
(i.e., avoidance, denial) coping strategies were associated with greater psychological distress
(Chan et al., 2006; Molassiotis et al., 2001).

There are a number of possible explanations for the observed relationships between coping
and psychological distress in the current study. First, the HIV-positive FPDs lived in rural
regions of China and differed from prior samples in terms of available resources for treating
and managing HIV infection. Many of the participants had lived with HIV/AIDS for years
before learning of their disease and receiving treatment. This sample was also unique in
terms of the types and severity of HIV-related stressors. For example, the widespread
prevalence of HIV infection in these rural communities strained available social supports,
and financial stress and poor access to healthcare limited practical options for managing
HIV/AIDS. According to Lazarus and Folkman's (1984) theory of stress and coping, the
optimal coping response depends on the situation: if a stressor is changeable, action-
orientated strategies predominate; if it is not changeable, emotion-focused strategies
predominate. The desperate situation facing many HIV-positive FPDs may have required
mobilization of multiple coping behaviors, and the use of emotion-focused strategies,
including maintaining hope and use of distraction, seems to have been somewhat effective.
However, avoidant coping has been found to predict poorer health status and faster HIV
disease progression (Ironson et al., 2005; Leserman et al., 2000; Mulder et al., 1999).
Further research might assess the impact of avoidant coping on physical health outcomes in
HIV-positive persons living in rural and resource poor areas of the world.

Alternatively, the high levels of psychological distress reported in this cohort of HIV-
positive FPDs may have suppressed all types of coping strategies. When individuals
perceive an absence of control over the outcome of a situation, they may develop “learned
helplessness”, which impacts behavioral adaptation (Seligman, 1975). In persons living with
HIV, perceived lack of control has been associated with less self-care activities, greater
psychological distress, and poorer health status (Folkman et al., 1993; Ironson et al., 2005;
Pakenham and Rinaldis, 2001; Reynolds et al., 2007). Contrary to this theory, however,
participants in this study utilized coping behaviors at a frequency comparable to other HIV-
positive samples (Pakenham and Rinaldis, 2001).

Nevertheless, the remarkably high levels of psychological distress reported in this sample is
concerning. Emerging evidence suggests that the risk of depression following HIV diagnosis
in China may be high. A small study conducted primarily in Beijing found that HIV-positive
participants had significantly greater depression symptoms compared to HIV-negative
participants (Jin et al., 2006). The level of depression symptoms was even higher in our
sample of HIV-positive FPDs, with 83% of participants reporting moderate to severe
depression. Additionally, 60% of participants reported moderate to severe anxiety. The high
levels of psychological distress may in part be explained by the greater number and severity
of HIV-related stressors experienced by HIV-positive adults in rural China. For example,
social stigmatization of HIV/AIDS may subject villagers to more severe consequences (e.g.,
job loss, isolation). Furthermore, there continues to be a widespread belief in China that
HIV/AIDS is a terminal illness, and many villagers have poor access to healthcare. Indeed,
participants reported higher levels of stress compared to an Australian sample of gay and
bisexual men using the same HIV/AIDS Stress Scale (Pakenham and Rinaldis, 2002). As in
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prior studies conducted globally (Blaney et al., 2004; Chan et al., 2006; Folkman et al.,
1993; Murphy et al., 2000; Pakenham and Rinaldis, 2001; Remien et al., 2006), HIV-related
stress was strongly and independently associated with psychological distress.

The results of this study suggest that cognitive appraisal theory may provide a useful
foundation for designing mental health interventions for HIV-positive FPDs in China.
Interventions might begin by assessing individuals' appraisal of HIV-related stressors.
Threat-based appraisals, even if accurate, can have deleterious effects on health outcomes.
Cognitive-behavioral techniques may be helpful for altering these thought patterns (Beck,
1995). On the other hand, eliciting challenge-based appraisals may lead to an increased
sense of situational control and motivate adaptive behaviors. In addition, interventions might
help individuals indentify and apply appropriate coping behaviors to specific stressors,
within the context of cultural norms and available resources. As discussed above, both
action-oriented and emotion-focused strategies may be appropriate in rural China. Stress
management and coping interventions based on these principles have been effective in
reducing distress and improving psychological functioning in HIV-positive persons in
Western countries (Brown and Vanable, 2008; Scott-Sheldon et al., 2008; Sikkema et al.,
2006; Sikkema et al., 2007). However, given the high rates of psychological distress among
this sample of HIV-positive FPDs, these stress management programs may not be sufficient.
Dissemination of empirically-supported treatments for psychological disorders, including
both traditional Chinese and Western approaches, into rural China might be necessary to
adequately treat HIV-positive villagers presenting with severe depression and/or anxiety.

Interpretations from this study must be made in the context of several limitations. First, due
to the cross-sectional design, causality could not be determined. For example, it is possible
that depression may impact perceptions of stress and threat, or more likely that the effects
are bidirectional. Prospective designs are needed to investigate causal relationships among
stress, appraisal, coping, and mental health. Future studies might also include biological
measures to assess the relationship between cognitive appraisal and coping behavior on
disease progression. Second, some of the measures were translated into Chinese for this
study, without supporting psychometric evidence. Further research is needed to develop
reliable and valid measures of HIV-related stress and cognitive appraisal and to determine
the ability of coping measures to distinguish between action-oriented and emotion-focused
coping in Chinese samples. Because coping measures can be unstable across different
samples and stressors (van Heck and de Ridder, 2001), some studies factor analyze scale
items to better reflect the particular situation (e.g., (Simoni et al., 2000; Tarakeshwar et al.,
2005). However, due to sample size restrictions, a factor analysis would not have been
appropriate in the current study. Finally, although efforts were made to target a diverse
sample by recruiting from 20 villages, results of this convenience sample may not be
representative of all HIV-positive FPDs in rural China (e.g., individuals who were unaware
of their HIV infection, or those who were unable or unwilling to participate in the study).
Results may also not generalize to HIV-positive adults who are infected through other
transmission routes, are less socioeconomically disadvantaged, and/or live in other regions
of the world.

In conclusion, we found that HIV-positive FPDs in rural China experienced multiple HIV-
related stressors and high levels of psychological distress. Beginning in 2002, the Chinese
government launched the China Comprehensive AIDS Response program to expand access
to HIV/AIDS treatment and care services throughout the most heavily affected provinces
(Zhang et al., 2005), though challenges remain in the implementation of national HIV/AIDS
programs (Yin and Wu, 2007). Furthermore, the mental health needs of many HIV-positive
villagers may not be sufficiently addressed. Results of the current study support the utility of
cognitive appraisal theory in understanding the relationship between HIV-related stress and
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mental health. Psychological interventions that target maladaptive cognitive processes and
motivate adaptive coping behavior, in addition to empirically supported treatments for
psychological disorders, may help improve quality of life among the many HIV-positive
FPDs living the rural China.
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Figure 1.
Structural equation model predicting cognitive appraisal and psychological distress in HIV-
positive former blood/plasma donors. Standardized path coefficients are presented. Residual
error variances were calculated but omitted from the figure. A superscript of f denotes a
fixed path. *p < .05, **p < .01.
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Figure 2.
Structural equation model predicting cognitive appraisal, coping behavior, and
psychological distress in HIV-positive former blood/plasma donors. Standardized path
coefficients are presented. Residual error variances were calculated but omitted from the
figure. A superscript of f denotes a fixed path. *p < .05, **p < .01.
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Table I

Descriptive statistics for measured variables

Possible range Min Max Mean SD

Psychological distress

 Depression 0–63 0 58 27.25 11.31

 Anxiety 20–80 20 71 46.02 9.34

HIV-related stress

 Social 0–4 0.40 3.90 2.03 0.65

 Instrumental 0–4 0.33 4.00 2.05 0.71

 Emotional/existential 0–4 0.57 4.00 2.19 0.72

HIV symptoms

 Fever 0–3 0.00 3.00 1.25 0.66

 Shortness of breath 0–3 0.00 3.00 1.32 0.73

 Weakness 0–3 0.17 3.00 1.62 0.59

 Gastrointestinal/nausea 0–3 0.00 3.00 1.15 0.59

 Confusion/distress 0–3 0.00 3.00 1.47 0.59

Threat appraisal

 Physical well-being 1–7 1 7 5.67 1.54

 Emotional well-being 1–7 1 7 4.90 1.78

Challenge appraisal

 Personal growth 1–7 1 7 4.12 2.18

 Personal challenge 1–7 1 7 4.26 2.03

Coping behavior

 Problem solving 0–4 0.53 3.80 2.35 0.54

 Support seeking 0–4 0.33 4.00 2.31 0.62

 Avoidance 0–4 0.67 3.67 1.99 0.55

 Wishful thinking 0–4 0.25 3.75 2.17 0.63

 Self blaming 0–4 0.00 4.00 1.82 0.91
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Table II

Correlation matrix for coping subscales and psychological distress measures

Problem solving Support seeking Avoidance Wishful thinking Self blaming Depression Anxiety

Problem solving --

Support seeking .42** --

Avoidance .49** .26** --

Wishful thinking .49** .37** .42** --

Self blaming .09 .17* .19** .21**

Depression −.19* .02 −.13 −.02 .14*

Anxiety −.04 .06 −.11 .10 .17* .46** --

*
p < .05

**
p < .01
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