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Abstract
Background  Previous studies have explored the mental health of HIV-positive people. However, research specifically 
focusing on HIV-positive men who have sex with men (MSM) is relatively limited. From the configuration perspective, 
this study explored different combines influencing depression in HIV-positive MSM using fuzzy-set qualitative 
comparative analysis (fsQCA).

Methods  Data was collected from April to July 2023. A total of 551 HIV-positive MSM served as valid samples. 
Participants completed electronic questionnaires, including information such as Family APGAR Index, Sense 
of Coherence Scale-13, Simplified Coping style Questionnaire, Templar’s Death Anxiety Scale, Patient Health 
Questionnaire-9. This study simultaneously used two different analysis methods — linear regression model and 
fsQCA.

Results  In the regression model, this study found that the sense of coherence has the greatest impact on depression. 
Through fsQCA, this study identified four configurations that may contribute to depression in HIV-positive MSM. 
The sense of coherence was a core condition in each configuration. In the configuration 1a most associated with 
depression, the sense of coherence was absent as a core condition, death anxiety and stigma were present as core 
conditions, and positive coping style was absent as a peripheral condition.

Conclusions  A higher sense of coherence is an important protective factor in reducing the risk of depression in HIV-
positive MSM. Configurations formed by different variables all have a significant impact on depression in this study. 
In clinical intervention for depression of HIV-positive MSM, attention should be simultaneously paid to both internal 
psychological characteristics and external factors such as family environment.
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Introduction
According to UNAIDS reported, by 2022, there were 
approximately 39 million people living with HIV world-
wide, with key populations including transgender per-
sons, gay men and other MSM, people who inject drugs, 
sex workers and people in prisons. In 2022, the median 
HIV prevalence among gay men and other MSM was 
7.5%, 11 times higher than the general adult population 
[1].

Studies have confirmed that the mental health prob-
lems of HIV-positive MSM are worthy of attention [2]. 
Depression is a common mental disorder. Many previ-
ous studies have found that the prevalence of depression 
in MSM is much higher than the general population [3]. 
A Meta-analysis confirmed that HIV-positive MSM are 
more likely to be depressed compared to HIV-negative 
MSM [4]. In addition, depression have multiple adverse 
effects on HIV-positive MSM. A longitudinal study of 
randomized controlled trial showed that depression and 
anxiety in MSM with newly diagnosed HIV-positive are 
risk factors for “imperfect” treatment adherence [5]. In 
terms of the course of the disease, depression can signifi-
cantly increase plasma viral load of HIV-positive people 
and accelerate the decline of CD4+ cell counts, which 
further causes impaired cellular immune functions [6]. A 
study on HIV-positive males found that depression and 
hypogonadism interact with each other and also affect 
their sexual function [7]. Given the various damages that 
depression brings to the well-being and quality of life of 
HIV-positive people, it is necessary to further explore the 
effect of different combinations of variables on depres-
sion to take targeted interventions.

Depression in HIV-positive MSM is the result of the 
complex interaction of multiple physiological, psycho-
logical, and social factors. In previous studies, it has been 
found that variables such as family environment, stigma 
and psychological resources all have significant impacts 
on depression in HIV-positive people [8–10]. The family, 
as an important environmental system, plays an impor-
tant role in influencing the mental health and quality of 
life of HIV-positive MSM. According to the McMaster 
Model of Family Functioning [11], good family func-
tion can provide more emotional support, understand-
ing, and help for individuals, thereby reducing the risk 
of mental problems such as depression. Especially for 
HIV-positive MSM, more understanding and support 
from families are needed to reduce the stress and burden 
of HIV and homosexual acts [12]. Additionally, accord-
ing to the Minority Stress Theory, HIV-positive MSM 
may face both distal stressors (e.g. social discrimination 
and isolation) and proximal stressors (e.g. self-stigma 
and internalized homophobia), which increase the risk of 
mental health disorders like depression and anxiety [13]. 
Due to the fear of exposure or rejection, HIV-positive 

MSM may intentionally distance themselves from their 
social circles, leading to a reduction in available support 
resources. The decrease in social support is a significant 
risk factor for depression [14]. Furthermore, internalized 
homophobia may cause individuals to internalize societal 
prejudice as self-denial, triggering feelings of shame and 
low self-esteem, which directly exacerbates depression 
[15]. The presence of shame easily induces chronic stress, 
potentially causing HIV-positive people to experience 
negative emotions. Previous research has also found that 
the duration of infection is an important factor influenc-
ing depression in HIV-positive people. However, these 
studies have not reached consistent conclusions [16, 17].

Previous studies have also found a positive correla-
tion between death anxiety and depression, with the 
two influencing each other [18]. According to the Ter-
ror Management Theory [19], when HIV-positive MSM 
believe the disease is endangering their lives, they may 
consciously or unconsciously think about death, result-
ing in psychological phenomena such as death anxiety 
and fear. The Terror Management Theory emphasizes on 
the influence of mortality on people’s emotions, mental 
health and behaviors. Moreover, the Broaden-and-Build 
Theory of Positive Emotions [20] states that positive 
emotions can help people increase their personal psy-
chological resources and adopt positive coping style, thus 
reducing the occurrence of psychological distress. In 
contrast, negative emotions (such as death anxiety) tend 
to increase the risk of mental problems such as depres-
sion and anxiety.

Positive psychological resources are important pro-
tective factors for the mental health of HIV-positive 
MSM. The Salutogenic Model of Health, proposed by 
Antononsky, is an important part of positive psychol-
ogy [21]. Sense of coherence, as the core concept of the 
model, refers to a generalized and meaningful confidence 
tendency that individuals maintain in the face of both 
internal and external stressors. Based on the Salutogenic 
Model of Health [22], in the face of stress and stimula-
tion, HIV-positive MSM can rely on their own psycho-
logical protective factors like the sense of coherence to 
better maintain mental wellbeing and reduce the occur-
rence of mental problems. Previous studies on patients of 
other disease have found that the sense of coherence, as 
a positive psychological resource, can play a significant 
buffering role in the occurrence of depression [23, 24]. To 
date, research on the impact of the sense of coherence on 
depression in HIV-positive MSM is still relatively limited. 
In addition, HIV-positive people with higher sense of 
coherence are more likely to view stressful events as less 
distressing and it can help patients to better understand, 
and solve problems. This enables them to adopt more 
proactive approaches to dealing with stressful events, 
thereby reducing the risk of mental health problems. A 
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longitudinal study conducted in South Africa confirmed 
that increased positive coping with HIV is associated 
with a reduction in internalized stigma and depression 
levels [25].

Although some existing studies have investigated the 
depression status of HIV-positive MSM, these studies 
have primarily focused on the influencing factors and 
pathways of depression [26, 27]. In previous studies, the 
single regression analysis was often used to explore influ-
encing factors of depression in HIV-positive MSM [28]. 
And structural equation models were used to explore 
the path relationships among different variables [29]. 
Traditional variable-centered analysis methods (such as 
regression analysis) can explain the net effect between 
each independent variable and the dependent variable. 
However, it is difficult for these traditional methods to 
explain the interdependence between independent vari-
ables and their impacts on the study results.

Therefore, to fill the research gap of existing studies, 
the present study not only explore the factors of influenc-
ing depression in HIV-positive MSM using linear regres-
sion analysis, but also focus on the influence of different 
combinations of antecedent variables on depression from 
the perspective of configuration. Qualitative compara-
tive analysis (QCA) is a research method, proposed 
by Charles Ragin, which considers both “configuration 
comparison” and “set theory” [30]. This approach tries 
to integrate “qualitative research (case-oriented)” and 
“quantitative research (variable-oriented)”. The approach 
is based on set theory and Boolean logic to analyze the 
impact of the interaction among antecedent conditions 
on the outcome variable [31]. It can effectively compen-
sate for the limitations of traditional methods in analyz-
ing the net effect of depression on HIV-positive MSM. 
FsQCA is one of the most widely used QCA methods at 
present. In this study, based on the characteristics of con-
junction, equifinality and causal asymmetry, fsQCA ana-
lyzes the joint effect of multiple independent variables 
on depression of HIV-positive MSM. The conjunction 
means that depression of HIV-positive MSM is generally 
not the result of a single factor, but is often caused by the 
interaction of multiple factors. Second, equifinality refers 
to that different combinations of antecedent conditions 
may lead to the same result [32]. Third, causal asymmetry 
refers to that the conditions leading to the emergence and 
absence of results are different. For example, the condi-
tion configurations leading to high job satisfaction is dif-
ferent from the condition configurations leading to low 
job satisfaction [33]. Through fsQCA, it is beneficial for 
us to more systematically and comprehensively explore 
the different combinations of antecedent conditions of 
depression in HIV-positive MSM.

The advantage of QCA lies in its ability to break 
through the assumptions of simple linear relationships 

and unidirectional causal conditions in traditional regres-
sion analysis. And QCA emphasizes on multiple concur-
rent causal relationships among variables [34], which can 
provide more contextual explanations for the regression 
analysis results of depression in HIV-positive MSM. In 
recent years, an increasing number of studies have com-
bined regression models with FsQCA, which facilitates a 
more comprehensive and accurate understanding of the 
relationships between different antecedent variables and 
the outcome variable [35].

The aim of the present study is to explore the influence 
of different configurations of duration of infection, fam-
ily function, sense of coherence, stigma, death anxiety 
and positive coping style on depression of HIV-positive 
MSM via linear regression models and fsQCA. Accord-
ing to the different roles of each factor in the configura-
tions, targeted measures can be taken to reduce the risk 
of depression in HIV-positive MSM.

Materials and methods
Participants
This study was conducted from April to July 2023 at 
a voluntary counseling and testing clinic for HIV in a 
province of China. Data were collected through elec-
tronic questionnaires. First, the investigators introduced 
the purpose of the study to male HIV-positive individu-
als visiting the clinic and invited them to complete an 
online questionnaire. Second, volunteers invited male 
HIV-positive individuals who had previously visited the 
clinic to participate in the survey and fill out the online 
questionnaire via WeChat (a widely used social media 
platform in China). Participation was based on volun-
tary consent, and participants were allowed to withdraw 
from the study at any time during the survey. The study 
obtained informed consents from participants, and their 
personal information was strictly protected. Additionally, 
the study was approved by the Board of School of Pub-
lic Health of Jilin University. A total of 557 HIV-positive 
MSM participated in the survey. After excluding invalid 
questionnaires due to short response times, illogical 
answers, and other reasons, the final valid sample size 
was 551 participants.

Measures
Family function
Family APGAR Index (APGAR) [36] was used to mea-
sure the family function of participants. This scale con-
sists of 5 items, which are used to evaluate adaptation, 
partnership, growth, affection, and resolve in the fam-
ily. For example: “When I encounter problems, I can 
receive satisfactory help from my family.” Each question 
provides three options: “0 = almost rarely”, “1 = some-
times” and “2 = often”. Total scores ranged from 0 to 10, 
with higher scores indicating better family function for 
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the participant. In this study, the Cronbach coefficient of 
APGAR was 0.87.

Sense of coherence
The present study used the Sense of Coherence Scale-13 
(SOC-13), developed by Antonovsky and translated by 
Bao Leiping, to measure participant’s SOC level [37]. The 
scale consists of 13 items, such as “Do you often feel that 
you don’t care about what’s happening around you?” This 
scale uses a 7-point Likert scale. The total score ranges 
from 13 to 91, with higher scores indicating higher levels 
of sense of coherence. In this study, the Cronbach coef-
ficient of SOC-13 was 0.88.

Death anxiety
The Templar’s Death Anxiety Scale (T-DAS) [38] was 
used to examine participant’s death anxiety status. The 
scale includes 15 questions, six of which are scored 
reversely. For example: “I don’t feel nervous when peo-
ple talk about death.” Each question has two options: 
“0 = No” and “1 = Yes”. The total score ranges from 0 to 15, 
with higher scores indicating more severe death anxiety 
among participants. In this study, the Cronbach coeffi-
cient of T-DAS was 0.79.

Positive coping style
In this study, the positive coping style subscale in the 
Simplified Coping style Questionnaire (SCSQ) [39] was 
used to measure the extent to which participants tended 
to adopt positive coping style when encountering dif-
ficulties and setbacks. The scale consists of 12 questions 
and uses a 4-point Likert scale. For example: “Talking to 
others to express inner troubles.” From “0 = no use” to 
“3 = frequent use,” with a higher total score indicates the 
participant is more likely to adopt positive coping style 
when faced with difficulties. In this study, the Cronbach 
coefficient of the scale was 0.88.

Depression
This study used the Patient Health Questionnaire-9 
(PHQ-9) [40] to measure the depression levels of partic-
ipants. The scale consists of 9 items and uses a 4-point 
Likert scale ranging from “0 = not at all” to “3 = almost 
every day”. For example: “Little interest or pleasure in 
doing things.” A higher total score indicates a higher level 
of depression among participants. The total PHQ-9 score 
of 5, 10, 15 and 20 represents mild, moderate, moderately 
severe and severe depression, respectively [40]. In this 
study, the Cronbach coefficient of PHQ-9 was 0.91.

Stigma
This study used the question “Do you feel ashamed 
because of being infected with HIV?” to measure partici-
pant’s level of stigma. The question included five options 

ranging from strongly disagree to strongly agree, indicat-
ing increasing stigma among participants.

Statistical analysis
First, descriptive statistical analysis of the participants’ 
basic information was conducted using IBM SPSS Statis-
tics v24.0 software. Then, a linear regression model was 
used to examine whether the duration of infection, fam-
ily function, sense of coherence, stigma, death anxiety, 
and positive coping style have a significant impact on the 
depression levels of HIV-positive MSM.

At the same time, from the configurational perspective, 
this study used FsQCA2.5 software to conduct fsQCA to 
examine the effects of different combinations of causal 
variables on depression in HIV-positive MSM. FsQCA 
is a research method that combines qualitative research 
with quantitative analysis, aiming to explore how mul-
tiple independent variables lead to a particular outcome 
(dependent variable) through different combinations. 
This method is especially suitable for handling “fuzzy 
set” data, where variables have continuous or partial 
membership.

The main steps of fsQCA are as follows: (1) Calibra-
tion. In this step, raw variable values are transformed 
into fuzzy membership scores between 0 and 1. Accord-
ing to the recommendations of the method’s origina-
tor, Charles Ragin, the data are calibrated according 
to the thresholds of 5% (Fully Out), 95% (Fully In), and 
50% (Crossover Point) [41]. In the real world, the rela-
tionship between variables is often gradual rather than 
binary. As the value of a variable increases, its impact 
on the outcome may gradually strengthen. According to 
the gradual nature of causal relationships, Charles Ragin 
suggests that values below 5% indicate that the variable 
has almost no effect on the outcome and is considered 
“completely non-membership”. Values above 95% suggest 
that the variable almost certainly has a decisive impact on 
the outcome and is considered “completely membership”. 
At the 50% point, it represents a “transition” or “fuzzy” 
stage. (2) Necessary conditions analysis. A necessary con-
dition is one where the outcome variable will definitely 
occur when the condition is present. If the consistency of 
a certain condition is greater than or equal to 0.90, this 
condition can be considered to meet the standard of a 
necessary condition. (3) Sufficiency analysis, including 
truth table refinement and standard analysis. Relevant 
thresholds (such as consistency threshold, case thresh-
old, and PRI consistency) are set to pre-screen the truth 
table. Then, through standard analysis, three solutions 
are output: the parsimonious solution, intermediate solu-
tion, and complex solution. The number of configura-
tions is determined based on the intermediate solution. 
Moreover, configuration variables that appear in both the 
intermediate and parsimonious solutions are considered 
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core conditions, while those that appear only in the 
intermediate solution are regarded as peripheral condi-
tions. (4) Robustness testing. Robustness testing includes 
various methods, and in this study, the robustness of the 
results is tested by adjusting the consistency threshold. 
Further information on the fsQCA used in this study can 
be found in the results section.

Results
Basic demographic characteristics of the participants
Basic demographic information of participants was 
shown in Table 1. The average age of study samples was 
36.9 ± 10.2 years old. The average duration of infection 
was: 6.0 ± 4.0 years. Most participants lived in cites/
towns (89.8%). And nearly 80% of participants were in 
the asymptomatic phase (77.1%). In this study, 19.2% of 
participants suffered from severe depression.

Linear regression analysis
The present study used the linear regression model to 
explore the influencing factors of depression in HIV-pos-
itive MSM (See Table 2). This study considered the dura-
tion of infection, family function, sense of coherence, 
positive coping style, death anxiety, and stigma as poten-
tial influencing variables. Through regression analysis, 
the study found that family function, sense of coherence, 
and positive coping style were all significantly and nega-
tively associated with depression. Among them, the sense 
of coherence had the greatest effect on depression (β=-
0.573). In addition, these variables explained 50.4% of the 
variance in depression.

Fuzzy-set qualitative comparative analysis
Calibration
Before analyzing the necessary and sufficient conditions, 
the raw variable values need to be calibrated. This study 
converted the original variable values into fuzzy mem-
bership degrees between 0 and 1. In the calibration pro-
cess, three thresholds needed to be set to transform raw 
scales into fuzzy set scales: 95% percentile (fully affili-
ated), 50% percentile (may or may not be affiliated), and 
5% percentile (not affiliated at all). The main descriptions 
and calibration values of variables were shown in Table 3.

Necessity analysis
After calibration, this study conducted a necessary condi-
tion analysis for depression in HIV-positive MSM. When 
the result variable appears, a condition always exists, and 
its consistency is equal than or greater to 0.90, then it can 
be considered a necessary condition of the result variable 
[41]. In this study, the consistency of all variables was 
below 0.90 (See Table 4), indicating that there is no nec-
essary condition of depression in HIV-positive MSM.

Sufficiency analysis
In the process of sufficiency analysis, this study con-
structed the truth table by using Boolean logic to better 
present and evaluate all possible logical combinations 
and related results. According to Charles Ragin’s recom-
mendation [42], in order to balance the accuracy and 

Table 1  Basic demographic characteristics of the participants 
(n = 551)
Variable N (%)
Age
  18–44 430 (78.0)
  ≥ 45 121 (22.0)
Residential area
  City/Town 495 (89.8)
  Rural 56 (10.2)
Marital status
  Unmarried 387 (70.2)
  Married 95 (17.3)
  Divorced 69 (12.5)
Monthly income (yuan)
  ≤ 2000 100 (18.2)
  2001–4000 133 (24.1)
  4001–6000 155 (28.1)
  6001–8000 85 (15.4)
  >8000 78 (14.2)
Infection period
  Acute phase 6 (1.1)
  Asymptomatic phase 425 (77.1)
  AIDS 120 (21.8)

Table 2  Linear regressions analysis of depression in participants (n = 551)
Variable
Predictors

Depression
R2 F B β 95% CI Upper 95% CI Lower
0.504 92.311***

Duration of infection 0.067 0.035 -0.048 0.183
family function -0.371 -0.135*** -0.547 -0.195
Sense of coherence -0.316 -0.573*** -0.356 -0.277
Positive coping style -0.092 -0.091** -0.160 -0.024
Death anxiety 0.129 0.060 -0.014 0.272
Stigma 0.238 0.036 -0.204 0.680
Note: ** p < 0.01, *** p < 0.001
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flexibility of causal reasoning, and to ensure the identi-
fication of effective causal configurations while avoiding 
overly strict standards that could exclude valuable causal 
paths, this study set the consistency threshold at 0.8. A 
consistency above 0.8 indicates that the configuration has 
a high degree of stability and reliability in its association 
with the outcome, meaning that this configuration con-
sistently produces the expected results in the majority of 

the sample. The case threshold ensures that the research 
findings are supported by a sufficient number of cases, 
preventing overfitting or instability of causal paths due to 
fluctuations from a small number of samples. Given the 
sample size of this study, the case threshold is set to 2. In 
addition, the PRI consistency should be equal or greater 
than 0.70. Through the computation, three solutions 
(parsimonious solution, intermediate solution, and com-
plex solution) were obtained. In the present study, core 
and peripheral conditions were determined based on the 
parsimonious solution and the intermediate solution. 
Core conditions are the configurational variables that 
appear in both the parsimonious and intermediate solu-
tions, while peripheral conditions are the configurational 
variables that only appear in the intermediate solution.

Based on the recommendations of existing literatures, 
this study used the notation for solution tables to more 
intuitively show the relative importance of each anteced-
ent variable in different configurations. Table 5 presented 
configurations of depression in HIV-positive MSM in 
this study. In the sufficiency analysis, the consistency of 
each sub-configuration should be greater than 0.75, and 
the coverage should be greater than 0.25 [41]. There were 
four different configurations that lead to high level of 

Table 3  Descriptive statistics and calibration values of the study variables (n = 551)
Duration of infection family function SOC Positive coping style Death anxiety Stigma Depression

M 6.0 4.9 51.4 17.6 7.1 3.1 11.5
SD 4.0 2.8 14.0 7.7 3.6 1.2 7.7
Min 0 0 18.0 0 0 1.0 0
Max 24.0 10.0 91.0 36.0 15.0 5.0 27.0
Calibration values
P5 1.0 0 29.0 5.0 1.0 1.0 0
P50 5.0 5.0 50.0 17.0 7.0 3.0 9.0
P95 13.0 10.0 76.4 31.0 13.0 5.0 27.0
Note: SOC, sense of coherence

Table 4  Necessity analysis for depression (n = 551)
Depression ∼Depression
Cons Cov Cons Cov

Duration of infection 0.64 0.67 0.65 0.63
∼ Duration of infection 0.64 0.66 0.66 0.63
Sense of coherence 0.53 0.55 0.84 0.81
∼Sense of coherence 0.82 0.85 0.53 0.51
Family function 0.59 0.62 0.74 0.73
∼Family function 0.74 0.75 0.62 0.58
Death anxiety 0.71 0.73 0.60 0.58
∼Death anxiety 0.59 0.61 0.72 0.70
Positive coping style 0.58 0.60 0.75 0.72
∼ Positive coping style 0.73 0.76 0.59 0.57
Stigma 0.74 0.73 0.64 0.58
∼Stigma 0.57 0.63 0.70 0.72
Note: Cons, consistency; Cov, coverage; ∼, the absence of condition

Table 5  The related configuration of depression in MSM with HIV (n = 551)
Condition variable Depression

1a 1b 1c 2 3 4
Duration of infection ● ● ●
Family function ⊗ ⊗ ⊗
Sense of coherence ⊗ ⊗ ⊗ ⊗ ⊗ ⊗
Stigma ● ● ● ●
Death anxiety ● ● ● ● ⊗
Positive coping style ⊗ ⊗ ⊗
Raw coverage 0.47 0.44 0.39 0.39 0.37 0.38
Unique coverage 0.02 0.02 0.01 0.01 0.06 0.02
Consistency 0.93 0.93 0.93 0.94 0.93 0.94
Solution coverage 0.67
Solution consistency 0.90
Note: “●”, presence of core condition; “●”, presence of peripheral condition; “⊗”, absence of core condition; “⊗”, absence of peripheral condition. The blank indicates 
that the variable may or may not be present in the configuration. Multiple configurations with the same core conditions can be classified into a configuration group, 
and based on the variations in the peripheral conditions, they can be further divided into different sub-configurations, which are named as Configuration 1a, 1b, 
and 1c respectively
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depression, and these configurations explained 67% of 
high level of depression cases (Solution coverage = 0.67). 
The combination most associated with depression in 
HIV-positive MSM was Configuration 1a (Raw cover-
age = 0.47): the sense of coherence was absent as a core 
condition, death anxiety and stigma were present as core 
conditions, and positive coping style was absent as a 
peripheral condition. In addition, the sense of coherence 
existed as a core condition in each configuration.

The robustness testing
The present study used the method of changing the 
consistency threshold to check the robustness of study 
results. In this study, the consistency threshold was 
adjusted from 0.80 to 0.85 and 0.90 [43]. The results 
showed that the composition and parameters of depres-
sion configuration did not change. This indicated that 
four configurations obtained from the fsQCA have good 
robustness. Hence, the study results were reliable.

Discussion
This study used two distinctive research methods - the 
linear regression model and fsQCA - to investigate the 
effect of different variables on depression in HIV-pos-
itive MSM. First, through the linear regression model, 
the study found that family function, sense of coherence, 
and positive coping style were all negatively associated 
with depression in HIV-positive MSM. Among them, the 
sense of coherence had the greatest impact on depres-
sion. On the other hand, through fsQCA, the study found 
that the sense of coherence is a core condition in all four 
configurations of depression in HIV-positive MSM. This 
indicated that higher sense of coherence is a very impor-
tant protective factor in reducing the risk of depression 
in HIV-positive MSM.

Using fsQCA, this study identified four configurations 
that influence depression in HIV-positive MSM. These 
four configurations explained 67% of the cases of high-
level depression. In configuration 1, since core conditions 
were all identical, this study named them as 1a, 1b and 1c, 
respectively. In configuration 1, the sense of coherence 
was absent as a core condition, and stigma and death 
anxiety were present as core conditions. Their peripheral 
conditions were slightly different, but didn’t influence the 
overall effect of the configuration. Moreover, configura-
tion 1a was also the configuration most closely associated 
with depression in HIV-positive MSM.

Stigma and death anxiety are major psychological 
distress that HIV-positive people are facing after the 
infection. Stigma and the resulting poor mental health 
outcomes are one of the greatest challenges for HIV-pos-
itive MSM today. Moreover, stigma is an important risk 
factor for depression in HIV-positive people [44]. Nega-
tive judgments and perceptions of HIV-positive people 

towards themselves may lead to stigma and meaningless-
ness, and affect their emotional and physical wellbeing 
[45]. Stigma levels tend to be higher among HIV-positive 
MSM due to social exclusion and minority pressure. In 
addition, death anxiety, as one of the common psycho-
logical sequelae of HIV-positive people, often exacerbate 
their depression severities. When HIV-positive MSM are 
facing severe disease symptoms or death threats, anxiety 
about death and life could arise, which may further affect 
their mental welling. For HIV-positive people, the sense 
of coherence is a positive psychological resource that 
plays an important protective role in their mental health. 
Poor sense of coherence increases the risk of depression 
in HIV-positive people. The level of sense of coherence 
is often low in patients with physical and mental illness 
[46]. Due to the influence of various psychosocial stress-
ors (e.g., social discrimination, economic pressure, and 
self-stigma) [47, 48], the confidence of HIV-positive 
people can be greatly reduced, which in turn affects their 
levels of sense of coherence. Thus, when weaker sense of 
coherence is coupled with the exposure to stigma and 
death anxiety because of HIV infection, it tends to exac-
erbate the risk of depression in HIV-positive MSM. In 
other words, when low sense of coherence, high stigma, 
and severe death anxiety are combined, it is more likely 
to cause high levels of depression.

In configuration 1a and 1b, positive coping style and 
family function were absent as peripheral conditions, 
respectively. Rejection behaviors caused by stigma and 
social discrimination may reduce to the self-esteem of 
HIV-positive MSM and even lead to inferiority com-
plex [49]. This tends to make HIV-positive MSM more 
inclined to adopt negative coping style when facing 
stressful events. However, passive-defensive coping styles 
towards diseases are often associated with psychologi-
cal distress such as depression and negative rumination 
[50]. In addition, due to negative influences from vari-
ous sources, HIV-positive MSM are also often rejected 
by significant others such as family and friends [51]. Poor 
family functioning also increases the risk of developing 
mental problems like depression and anxiety in HIV-
positive MSM. In configuration 1c, duration of infec-
tion existed as a peripheral condition. As the duration of 
infection increases, HIV-positive people may experience 
an increasing number of disease complications, and these 
physical changes can easily cause more psychological 
symptoms, such as depression and anxiety. Thus, when 
the peripheral conditions described above coexist with 
core conditions, they are more likely to exacerbate the 
risk of depression in HIV-positive MSM.

Through the analysis of Configuration 1, this study 
recognized that individual psychological traits and phe-
nomena are very important factors affecting depression 
in HIV-positive MSM. In the process of nursing and 
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caring for HIV-positive MSM, it is important to help 
them establish a correct view of the disease and culti-
vate positive psychological resources to reduce the risk of 
developing mental problems.

In configuration 2, the duration of infection was pres-
ent as a core condition, the sense of coherence and posi-
tive coping style were absent as core conditions, and 
death anxiety was present as a peripheral condition. The 
configuration highlighted the influence of the duration of 
infection and positive coping style on depression of HIV-
positive MSM. A longer duration of infection not only 
increases the risk of physical illness (such as cardiovascu-
lar disease) in HIV-positive people [52], but also may also 
lead to more severe depression [53]. A multicenter survey 
data in Nepal also showed that the course of illness and 
duration of treatment in HIV-positive people were signif-
icantly associated with depression [54]. As the duration 
of infection extends, HIV-positive people may experi-
ence many social exclusions and be affected by long-term 
chronic stress, all of which may have negative impacts on 
their mental health. In addition, individuals with higher 
levels of sense of coherence tend to have more confidence 
in themselves, and they often adopt more positive coping 
style in face of stressful events, thereby reducing the risk 
of mental problems or distress [22]. Previous studies have 
confirmed that the sense of coherence is significantly 
associated with positive coping [55], and it alleviates the 
relationship between HIV-related stressors and emo-
tional distress [56]. However, the existence of death anxi-
ety as a peripheral condition may further increase the 
influence of above combinations of core conditions on 
depression in HIV-positive MSM. HIV-positive people 
with death anxiety often experience many phobias, and 
their self-integrity is lower, which increases the risk of 
depression for HIV-positive people. Therefore, when the 
above conditions are combined (when they occur simul-
taneously), it is easy to lead to high levels of depression in 
HIV-positive MSM. The configuration suggested that it is 
necessary to pay more attentions to HIV-positive MSM 
who have been infected for a longer period. Meanwhile, 
it is important to improve the level of sense of coherence 
and cultivate positive coping styles in HIV-positive MSM 
to reduce the risk of developing depression.

In configuration 3, family function, sense of coherence, 
death anxiety, and positive coping styles were all absent 
as core conditions. The core role of family function was 
highlighted for the first time in this configuration. As one 
of the basic social characteristics, the family is the place 
most closely connected to the individual. Poor family 
function plays an important role in predicting depression 
in HIV-positive people [8]. Previous studies have found 
that good family function can buffer the adverse effect 
of HIV infection on depressive mood [57]. HIV infec-
tion may affect the daily work and study of HIV-positive 

people, leading to a decline in work income. Moreover, 
HIV infection can also increase the family burden on 
medical expenses [58]. All these bring considerable finan-
cial stress and care burden to the families of HIV-positive 
people, thereby reducing family functions. In addition, 
besides the external environment, psychological traits of 
individuals also have important impacts on depression 
of HIV-positive people. In the face of various stressors, 
individuals with a strong sense of coherence often take 
the initiative to mobilize general resistance resources 
(e.g. wealth, interpersonal relationship) and adopt appro-
priate coping strategies to effectively maintain men-
tal health [22, 59]. Both higher sense of coherence and 
positive coping style can reduce the risk of depression 
in HIV-positive MSM. In this configuration, death anxi-
ety was absent as a core condition, indicating that under 
other unchanged conditions, regardless of whether HIV-
positive MSM have death anxiety, it may lead to high lev-
els of depression. Therefore, when low family function, 
weak sense of coherence, and less use of positive coping 
style are combined, it is more likely to lead to high levels 
of depression in HIV-positive MSM. This also indicated 
that in the clinical intervention process for depression in 
HIV-positive MSM, in addition to focusing on individ-
ual psychological traits, we also need to pay attention to 
external environmental factors (e.g. family environment).

In configuration 4, the duration of infection and stigma 
were present as core conditions, while family function 
and the sense of coherence were absent as core condi-
tions. Sadness, self-abasement and self-loathing are 
main psychological symptoms faced by HIV-positive 
people with different durations of infection [60]. With 
the increasing duration of infection, symptoms of trauma 
in HIV-positive people may increase, and the perceived 
availability of social support may decrease [61]. All these 
adverse psychological symptoms cause HIV-positive 
MSM who have been infected for a longer period to suf-
fer from more mental disorders, such as depression. In 
addition, according to the Social Support Theory, fam-
ily support is an important component of social sup-
port. Family function is considered to be an important 
factor that affects the quality of life [62]. Due to stigma 
and social exclusion, families affected by HIV often face 
greater stress compared to families with other chronic 
illnesses [63]. The presence of these family pressures sig-
nificantly affects the family functioning of HIV-positive 
MSM. However, poor family functioning increase emo-
tional distress in HIV-positive MSM, thereby raising the 
risk of developing psychological issues. As mentioned 
earlier, because HIV-positive MSM face many social dis-
crimination and internalized homophobia, these affect 
the infected individual’s sense of meaning and confi-
dence, thereby reducing their level of sense of coherence. 
A previous longitudinal study on HIV-positive people 
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found that higher sense of coherence can predict fewer 
disease symptoms, better health, and less depression 
and anxiety [64]. Moreover, the presence of stigma will 
further exacerbate the impact of the above adverse con-
ditions on mental problems such as depression in HIV-
positive MSM. Therefore, HIV-positive MSM with longer 
duration of infection and weaker sense of coherence are 
more likely to suffer from depression when facing family 
dysfunction and high stigma.

Through two different analysis methods, this study 
found that both psychological traits and family environ-
ment have significant impacts on depression status of 
HIV-positive MSM. This suggests that in the process of 
intervention for depression in HIV-positive MSM, we 
should adopt diverse and targeted intervention measures 
based on different roles of each variable in configurations 
to effectively reduce the depression level of HIV-positive 
people. Different configurations of influencing factors 
identified in this study provide important practical ref-
erence significance for reducing levels of depression in 
HIV-positive MSM. At the policy level, the recommen-
dations are as follows: (1) Strengthen mental health sup-
port and emotional regulation skills training. By offering 
training in stress management, emotional expression, and 
coping skills, HIV-positive people can be better equipped 
to cope with difficulties and setbacks, thus maintaining a 
sense of control and meaning. (2) Optimize family sup-
port and intervention. Provide effective family support 
and intervention programs for HIV-positive MSM and 
their families, in order to improve the environmental 
atmosphere. (3) Focus on the health management and 
psychological intervention for long-term HIV-positive 
people. Regular psychological assessments and interven-
tions should be provided to reduce the psychological dis-
tress caused by long-term infection and treatment.

Limitations
Although the present study explored different configu-
rations that influence depression status of HIV-positive 
MSM from a new perspective. However, there are several 
limitations of this study that we must recognize. First, 
the survey data used in this study was from self-reported 
questionnaires, which may be subject to subjective bias. 
Second, due to the influence of stigma, some participants 
may not have fully and accurately reported their psycho-
logical states and related experiences, potentially leading 
to measurement bias. Third, this study used cross-sec-
tional data which could not draw causal relationships 
among variables. Future research could adopt longitu-
dinal designs to reveal the long-term effects of different 
configurations on changes in depression and provide 
stronger evidence for the formulation of intervention 
policies. Fourth, there are many factors that affect depres-
sion in HIV-positive MSM, but the study only considered 

variables such as family function, sense of coherence 
and duration of infection. Future studies could incorpo-
rate additional factors, such as physiological symptoms, 
behaviors and lifestyles, sociocultural factors, and access 
to and quality of healthcare. Given the significant impact 
of cultural and regional backgrounds on mental health, 
future research could also focus on the differences in 
depression among HIV-positive MSM in different cul-
tural and regional contexts. Additionally, comparisons 
could be made with other HIV-positive subgroups to 
identify the unique social-psychological vulnerabilities of 
this group, providing a foundation for the development 
of subgroup-specific intervention programs.

Conclusion
This study explored factors that influence depression of 
HIV-positive MSM using two different approaches, the 
linear regression model and fsQCA. A higher Sense of 
coherence is a very important protective factor against 
depression. Through fsQCA, the study identified four 
different configurations that may lead to high level of 
depression in HIV-positive MSM and demonstrated them 
in detail. Study results suggested that while focusing on 
improving the psychological resources of HIV-positive 
MSM, we also need to improve external environment such 
as family function to reduce the risk of mental problems.
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