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Abstract
Background  “Perceived Symptom Manageability (PSM)” is essential in symptom management among people living 
with HIV. As a standardized assessment instrument was lacking, we developed a PSM scale for people living with 
human immunodeficiency virus (PSM-HIV).

Methods  Data analysis was performed using the sample from HIV-designated medical institutions (N = 540). 
Psychometric testing, namely reliability and validity, is assessed by unidimensionality, internal consistency, exploratory 
and confirmatory factor analysis, and structural equation modeling.

Results  The final version of the PSM- HIV scale contained 15 items. This scale was submitted to a principal 
components analysis with varimax rotation, and three factors were obtained, explained by a total variance of 63.10%. 
The three factors were named Cognitive-Behavioral, Affective Interaction, and Self-Attitude. The results show that the 
scale had high reliability, Cronbach’s α of the scale ranged from 0.71 to 0.92, and the Intraclass Correlation Coefficient 
was 0.88. The structural equation model supports a factor model with the acceptable fit (χ2/df (CMIN/DF) = 2.50, Root 
Mean square Residual (RMR) = 0.03, Goodness-of-Fit Index (GFI) = 0.93, Adjusted Goodness of Fit Index (AGFI) = 0.90, 
Normed Fit Index (NFI) = 0.93, Incremental Fit Index (IFI) = 0.96, Comparative Fit Index (CFI) = 0.96). The average 
variance extracted was 0.38 ∼ 0.59, and the composite reliability was 0.70 ∼ 0.91, indicating that the convergent 
validity of the scale is acceptable. Subjects with different stages of the disease reached significance(χ2 = 9.02; df = 2, 
P<0.05), meaning moderate Known-Groups Comparison Validation.

Conclusions  The PSM-HIV scale is a valid instrument that measures overall attitude and belief about controlling or 
coping with HIV-relevant symptoms.
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Introduction
People living with the human immunodeficiency virus 
(PLWH) face a range of symptoms in every stage of HIV 
[1, 2]. The existing evidence points out that most PLWH 
often report more than five symptoms co-existed [3–5], 
including physical symptoms (such as fatigue, fever, 
cough, mouth ulcer… etc.), psychological symptoms 
(such as anxiety and depression), and cognitive symp-
toms (such as having difficulty in concentrating, slow 
react, memory loss and so on). These lead to poor adher-
ence to ART [6, 7], poorer quality of life [8], and suicidal 
ideation [9]. The development of precision medicine has 
contributed to the rise of symptom science [10, 11], and 
with rapid advances in diagnostic and treatment tech-
nologies, the life expectancy of HIV-infected patients 
is approaching that of the general population [12, 13], 
meaning a long-term persistence of the symptomatic 
state and calling for the development of precise symp-
tomatic care and management strategies [14]. A cross-
sectional study in China reveals that the Chinese PLWH’s 
needs for symptom management are unmet due to their 
severe symptom burden, HIV-related stigma, and limited 
professional support from medical staff [15]. The practice 
of symptom management among PLWH is essential and 
pressing in China.

Since Spirig et al. [19] developed the Self-regulatory 
HIV/AIDS Symptom Management Model (SSMM-HIV), 
which is currently the only international theory used to 
guide symptom management of PLWH. Management of 
symptoms involves the daily decision-making of people 
living with HIV regarding various aspects of symptom 
management. This includes determining the appropriate 
times to reach out to healthcare providers, deciding when 
to take medications, and evaluating whether adjustments 
to exercise or diet are necessary [19]. SSMM-HIV is a a 
recursive model consisting of multiple concepts such as 
symptom experience, symptom management, social sup-
port, treatment adherence, clinical outcomes, and quality 
of life, which elucidates the factors influencing the qual-
ity of life and clinical outcomes in PLWH, provides new 
perspectives and directions for symptom management 
practice. In recent decades, symptom management prac-
tices based on SSMM-HIV have become a focal point of 
research in the HIV field [14, 16], particularly by inspir-
ing intrinsic motivation in PLWH for symptom manage-
ment, making a significant contribution to this field [17, 
18]..

In SSMM-HIV, a new concept was explained in detail 
by the developers, namely Perceived Symptom Manage-
ability (PSM) [20], guiding researchers and healthcare 
professionals to better understand the intrinsic motiva-
tion of PLWH. PSM was identified as the extent of the 
perceived ability to bring social and personal resources 
to deal with or control symptoms successfully despite 

difficulties, which may serve as a basis to identify not 
only symptoms but also areas of intervention that are 
of most concern to individual patients. As one of the 
concepts with significant value in SSMM-HIV, PSM 
represents the cognitive and emotional evaluation of 
individual symptom management endeavors by address-
ing the overall success of these actions as perceived by 
the PLWH, changing the previous understanding of 
symptom management from the healthcare professionals 
to the perceived ability or control of PLWH to self-man-
age and cope with symptoms in daily life. It can also cre-
ate an interactive environment for medical cooperation 
among doctors, nurses, and PLWH [20].

In addition to this, assess the manageability, emphasiz-
ing (successful) control as the core dimension of man-
ageability [21]. Several studies [22, 23] have indicated 
a potential connection between perceived control and 
self-efficacy, suggesting that PSM could influence self-
efficacy and serve as a potential motivating factor in 
shaping patients’ initiatives for symptom management, 
clinical outcomes, and changes in quality of life. These 
may bring new enlightenment and inspiration for symp-
tom management in PLWH. Nevertheless, PSM is merely 
a concept formed by integrating existing evidence avail-
able at the time. To successfully attain the aforemen-
tioned objectives, it becomes imperative to precisely 
measure PSM, thereby validating its significance and 
clinical contributions within the SSMM-HIV model and 
other associated contexts. Hence, this study will integrate 
established concepts, theories, and frameworks, guided 
by the COSMIN (Consensus-based Standards for the 
selection of Health Measurement Instruments) steering 
committee’s revised and updated COSMIN-RoB (COS-
MIN Risk of Bias) checklist from 2018 [24]. The funda-
mental goal is to address practical research questions and 
develop the PSM-HIV Scale by a scientific and standard-
ized process, and evaluate its psychometric properties.

Methods
Setting and design
As the primary institution for HIV prevention, treat-
ment, and management in the capital region, Beijing 
Ditan Hospital receives PLWH from all over the coun-
try who are infected with HIV for diagnosis and care. 
The hospital’s ability to accommodate individuals from 
diverse backgrounds in terms of gender, ethnic cul-
ture, and disease characteristics makes it the preferred 
research site for this study. All data collection and test-
ing procedures were carried out at the clinic or inpatient 
ward of Beijing Ditan Hospital in China between June 
2021 and September 2021. The overall research process 
primarily involved item preparation, scale development, 
and evaluation (Fig. 1). First, item preparation was con-
structed based on literature review, expert opinions, and 
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the process of qualitative research. Second, Secondly, the 
scale was initially constructed through two stages: con-
tent validity and cognitive interviews (polit experiment). 
Subsequently, Psychological measurements of the scale 
were completed through processes such as item analy-
sis, structural validity analysis, reliability analysis, and 
so on. Both qualitative and quantitative methods were 
employed in the subsequent stages. Qualitative research 
was conducted using hermeneutic phenomenology, while 
the quantitative research component employed a cross-
sectional study design.

Study population
In the qualitative research phase, Criterion sampling 
was employed, while in the scale testing phase, conve-
nience sampling was utilized. We enlisted several health-
care providers from the clinic or inpatient wards as fled 
investigators responsible for recruiting participants and 
gathering data. Individuals meeting the following inclu-
sion criteria were invited to participate in the scale test-
ing: individuals diagnosed with HIV infection or AIDS; 
Aged 18 and above. Individuals in critical condition or 
facing a life-threatening situation were excluded. PLWH 
who gave their consent to participate in the study pro-
vided recent CD4 + T cell count laboratory results to the 
researchers and completed a survey, which included the 

Fig. 1  Flow chart in the study
CVI: content validity index
PSM-HIV: Perceived HIV Symptom Manageability scale
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collection of demographic information, medical history, 
as well as their emotional responses, self-awareness, atti-
tudes, and behaviors when facing symptoms. Our survey 
was administered through either an online questionnaire 
or a paper version. Participants with smartphones could 
utilize them to complete the online questionnaire, while 
those without smartphones or facing barriers to their 
use could opt for the paper version. On-site investigators 
played a key role in guiding patients to access the online 
questionnaire system.

Determine the applicable scope and characteristics of the 
scale
We determined the applicable scope and characteristics 
through group discussion: (1) Applicable diseases: HIV 
infection or AIDS, with no restriction on HIV typing, etc. 
(2) Applicable population: Adult PLWH. (3) Scale type: 
A self-evaluation scale (4) Purpose of the scale: To quan-
titatively evaluate the cognitive and emotional response 
during individual symptom management. (5) Period: The 
recall period for this scale is limited to “within the past 
three months”. (6) Culture: under the influence of Chi-
nese philosophical thought. If using this scale in other 
cultures, cross-cultural adaptation is necessary.

Preparation of the item pool
At first, we reviewed all related literature and clarified the 
concept of PSM. Developers thought that the connota-
tion of this concept mainly involves PLWH’s understand-
ing of their predicament and their perception of resource 
availability, along with their emotional responses. These 
aspects serve as the foundation guiding their subse-
quent approaches to symptom management. It was also 
integrated into the SSMM-HIV and defined as an inher-
ent crucial psychological factor that can influence the 
ability of PLWH to practice symptom management and 
continue to affect patients’ health behaviors, such as 
compliance with medication. After a preliminary under-
standing of the concept, to gain a nuanced understand-
ing of this concept, we not only interviewed PLWH but 
also sought insights from healthcare professionals on 
how the PLWH comprehend and react to the concept. 
In-depth interviews with 11 PLWH and focus group 
interviews with 6 nurses working in HIV wards were 
conducted. Two well-trained researchers in the research 
team independently completed the data collection, analy-
sis, and repeated comparison of the results to extract the 
items’ contents by thematic analysis. After two rounds of 
group discussion, this pool, which included 36 items, was 
formed by combining the respondent group’s Chinese 
cultural background and sensitivity.

Scoring
The 36-item instrument measures the confidence level 
and attitude of PLWH to manage their symptoms during 
the past three months. PLWH rated their position on a 
five-point Likert scale: 1 = Strongly Disagree, 2 = Disagree, 
3 = Generally (neither agree nor disagree), 4 = Agree, 
5 = Strongly Agree. Scores on the entire scale range from 
34 to 170, with higher scores indicating that PLWH are 
more confident in managing or controlling symptoms. 
The research team made all the procedures.

Scale development
Expert consultation
Two rounds of consultation were conducted through 
email with a panel of seven medical experts with exper-
tise in the management of HIV, psychology, and psy-
chiatry, namely the content validity of the scale, which is 
evaluated by the item-level content validity index (I-CVI) 
and the scale-level content validity index (S-CVI). These 
experts were two nurses with extensive experience taking 
care of PLWH, three physicians with expertise in treating 
PLWH, a nursing faculty with expertise in questionnaire 
development, and a psychological or psychiatric care 
specialist for many years. Experts needed to score the rel-
evance of each item on a 4-point scale: 1="not relevant 
at all,” 2=” must be modified, otherwise not relevant,” 
3=” applicable to the study, but needs minor revision, 
”4="very relevant.” The I-CVI was calculated by dividing 
the number of experts with scores of 3 and 4 by the total 
number of experts. The S-CVI is obtained by computing 
the average of all I-CVIs. S-CVI > 0.90 and I-CVI > 0.78 
indicated good content validity [25].

Pilot experiment
Twenty subjects who met the inclusion and exclusion cri-
teria were selected for the presurvey. The items’ appro-
priateness, difficulty, ambiguity, and complexity were 
evaluated. The inclusion criteria were: confirmed diag-
nosis of HIV infection according to The Chinese AIDS 
Diagnosis and Treatment Guidelines (2018 edition); an 
age of ≥ 18 years; in-patient or out-patient with HIV in 
designated hospitals of the selected study regions. The 
exclusion criteria were: participants were unable to com-
plete the questionnaire due to physical or mental health 
reasons and refused to participate. Based on the strict 
inclusion and exclusion criteria, participants were invited 
to participate in the survey. Generally, PSM-HIV scale 
takes about less than 6 min to administer. At this stage, 
this instrument was further optimized.

Scale evaluation
Item analysis
The item analysis was performed using the critical ratio 
(CR) and item-total correlation (ITC) [26] based on 170 
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subjects’ data that met the inclusion and exclusion cri-
teria as above. After the total scale score was calculated 
and ranked, according to the critical score of 27%, the 
subjects were divided into a high group and a low group. 
After the independent-samples t-test (the significance of 
the average difference between the high and low groups 
in each item was calculated), the items that did not reach 
significance were deleted. The remaining items were then 
used to be removed according to the ITC < 0.4.

Structural validity
Structural validity was evaluated by factor analysis, 
including exploratory factor analysis (EFA) and confir-
matory factor analysis(CFA) [27]. Additionally, conver-
gent validity (CV) and discriminant validity (DV) were 
added to evaluate the scale’s validity. CV was assessed by 
factor loading, Composite Reliability (CR), and Average 
Variance Extracted (AVE) [28]. AVE refers to how much 
variation explained by potential factors comes from mea-
surement error [28, 29]. The larger the AVE is, the larger 
the percentage of variation explained by potential factors 
is, and the smaller the relative measurement error. The 
average variance extracted (AVE) values > 0.36 and the 
composite reliability (CR) > 0.70 indicated that the CV 
of dimensions was acceptable. DV was compared to test 
the extent to which the scale differed between subgroups 
with different health conditions in the study sample [26]. 
Inter-group comparisons of scores of PSM after grouping 
by characteristics were a standard measure of DV. Based 
on the factor load value, the Model Fit Summary in the 
EFA, and other fundamental values, the dimensions and 
items of the final version of the scale were determined. 
EFA and CFA were computed based on two different 
sample size groups within the target population. EFA was 
analyzed using data from a sample of 170 individuals, 
while CFA was conducted using data from an additional 
sample of 320 participants. The selection of subjects was 
still followed by the same inclusion and exclusion crite-
ria. Moreover, in our study, we assessed the known valid-
ity of the group by comparing the differences in scores on 
the PSM-HIV scale among PLWH at different stages of 
the disease to further verify the structural validity of this 
scale.

Reliability
Reliability was evaluated using Cronbach’s coefficient 
alpha (Cronbach’s α), McDonald´s Omega (McDonald’s 
ω), and the Test-retest. Cronbach’s α and McDonald´s 
Omega is often used to assess the internal consistency 
of measuring tools by calculating the average correla-
tion among the scale components. Test-retest reflects 
the stability of the test over time; the same test method 
is used to test the same group of subjects twice under the 
same environment every 10 ∼ 14 days, and then Intraclass 

Correlation Coefficient (ICC) was calculated using a 
single-measurement, absolute-agreement, 2-way mixed-
effects model to evaluate the retest reliability of the scale. 
Cronbach’s α or McDonald’s ω>0.73 [30] and ICC>0.75 
[31] is acceptable. According to the suggestion that the 
minimum sample size for retest reliability evaluation is 
30, 30 participants met the same inclusion and exclusion 
criteria in this study, who were hospitalized in the ward 
and were medically judged to be able to stay for more 
than a week, finally filled in the scale [31].

Statistical analysis
Statistical analysis was conducted using SPSS Statistical 
software (version 20.0, IBM, Chicago, IL) and Amos (ver-
sion 26, IBM, Chicago, IL). Different methods were used 
to evaluate this tool, including Cronbach’s α, ICC with a 
single-measurement, absolute agreement, 2-way mixed-
effects model, Kruskal-Wallis analysis of variance, t-test, 
factor analysis, etc. If there was only one missing item, 
the mean replaced the score. The scale was excluded 
from the analysis if ≥ 3 items were left unanswered.

Ethics approval
Ethical approval was obtained from the Institutional 
Review Board of Beijing Ditan Hospital Capital Medi-
cal University, where the study was conducted, reference 
number NO. DTEC-KY2021-015-01. We obtained writ-
ten informed consent from all participants. To ensure the 
confidentiality of the data, participants first took part in 
the survey anonymously, and all personal information 
and data materials were placed separately and managed 
by special personnel. All experiments were performed 
according to relevant guidelines and regulations (such as 
the Declaration of Helsinki).

Results
Participant characteristics
In total, 540 PLWH completed the survey and were 
admitted to the Beijing Ditan Hospital. The process of 
answering the questions was supervised by one-to-one 
personnel on-site rather than induced. These participants 
ranged in age from 19 to 73 years, with an average age 
of (41.03 ± 10.58)years. Additional detailed demographic 
information can be found in Table 1.

Measurement properties
Initial scale
The initial scale contained 36 items from the literature 
review (7 items), phenomenological research (25 items), 
and group discussion (4 items). Through 2 rounds of 
expert consultation and a pilot experiment, seven experts 
evaluated the content validity, and 20 participants also 
gave their opinions on all terms. Content validity was 
based on the content validity index (CVI). The CVI of 
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a 36-item scale ranged from 0.71 to 1.00, the mean was 
0.94, and content coverage reached 87.57% in the first 
round. After five items were deleted, three items were 
added, and five items were modified, the CVI of the scale 
was adjusted to be 0.99 (0.85 ∼ 1.00). A 34-item scale was 
formed. 20 PLWH completed a pilot experiment to test 
the reliability of the items, and the response rate was 
100%. After 20 PLWH judged the content of the scale 
from the aspects of appropriateness, difficulty, ambigu-
ity, and complexity, five items were adjusted again. Cron-
bach’s α for the PSM-HIV scale was 0.96.

Item analysis
Item analysis was performed using CR and ITC. It 
should be noted that items 16,19 and 24 on the scale 
were reverse-scoring items, so reverse coding was 
required. Before the analysis, the three items were 
recoded and assigned, then the total scores of all ques-
tions were added and sorted. The score of 170 PLWH was 
134.93 ± 18.36(46 ∼ 170).

The high group (top 27%)(157.70 ± 5.49) and the low 
group (bottom 27%)(113.28 ± 15.42) were selected, 
i.e., the total score below 128 was the low group and 
the total score above 147 was the high group. After the 
independent-samples t-test, all the items that reached 
significance(P<0.01) remained. According to ITC’s crite-
ria, items 6, 16, 19, and 24 were gradually removed step 
by step until item 6 was left, that is, these ITC values were 
0.37, -0.26, -0.32, -0.17, and P<0.05, 31 items remained at 
this stage and correlation of the items, see Table 2.

Table 1  Socio-demographics and clinical characteristics of 540 
PLWH
Characteristics Frequency(n)/X ± S %
Age 41.03 ± 10.583
Gender
  Male 451 83.5
  Female 89 16.5
Education level
  Middle school or below 148 27.4
  High school or equivalent 129 23.9
  University degree or equivalent 229 42.4
  Master’s or above 34 6.3
Employment status
  Student 22 4.1
  On the job 213 39.4
  Unemployment 66 12.2
  Freelancer 195 36.1
  Retirement 44 8.2
Living situation
  alone 193 35.7
  with family 260 48.2
  with friends or classmates 55 10.2
  Otherwise 32 5.9
Living Region
  Urban 424 78.5
  Rural 116 21.5
Years of HIV diagnosis(years)
  <1 63 11.7
  1 ∼ 5 199 36.8
  6 ∼ 10 148 27.4
  >10 130 24.1
ART use
  Yes 477 88.3
  No 63 11.7
Years of ART use(years)
  <1 50 10.5
  1 ∼ 5 189 39.6
  6 ∼ 10 140 29.4
  >10 98 20.5
Disease Staging
  acute infection period 21 3.9
  asymptomatic 332 61.5
  AIDS 187 34.6

Table 2  Item analysis (ITC)
Pearson correlation Total score
Item1 0.627**
Item2 0.693**
Item3 0.782**
Item4 0.667**
Item5 0.696**
Item6 0.400**
Item7 0.731**
Item8 0.706**
Item9 0.591**
Item10 0.753**
Item11 0.749**
Item12 0.528**
Item13 0.671**
Item14 0.767**
Item15 0.728**
Item17 0.696**
Item18 0.769**
Item20 0.744**
Item21 0.779**
Item22 0.734**
Item23 0.721**
Item25 0.672**
Item26 0.789**
Item27 0.740**
Item28 0.622**
Item29 0.747**
Item30 0.738**
Item31 0.755**
Item32 0.567**
Item33 0.760**
Item34 0.671**
**. P<0 0.01

*. P<0.05
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Exploratory Factor Analysis
This phase went through 14 rounds of exploratory factor 
analysis (EFA), and 14 items were removed step by step 
in each round of trials according to the deletion criteria 
based on the data of 170 PLWH. The Principal compo-
nent analysis(PCA) was used for factor extraction, and 
the orthogonal rotation method was used to select the 
common factor rotation axis [32]. The remaining 17 items 
of the scale showed better results. The Kaiser-Meyer-
Olkin (KMO) index was 0.91>0.9, indicating that the 
sample was adequate for factor analysis. And Bartlett’s 
Test of Sphericity was significant (χ2 = 1701.24; df = 136, 
P<0.01) (Table 3), indicating that the relationship among 
the variables was strong and the data was suitable for an 
EFA. According to the factor loading recommended by 
Horn [33], three factors were obtained(Eigenvalues > 1), 
meaning the number of domains of the scale. A total vari-
ance of 63.10% explains the extracted factors. The three 
factors were named as follows based on the construct 
of the concept: Factor 1: Cognitive-Behavioral (CB-8), 
comprising eight items with factor loadings ranging from 
0.66 to 0.81. Factor 2: Affective Interaction (AI-5) with 
five items, and factor loadings ranged from 0.53 to 0.82. 
Factor 3: Self-Attitude (SA-4) with four items, and factor 
loadings ranged from 0.56 to 0.78. Table 4 displays factor 
loadings above 0.50.

Confirmatory factor analysis
The Structural validity was further evaluated by three 
rounds of confirmatory factor analysis (CFA) using data 
from 320 other subjects. After adjusting according to 
Modification Indices(MI), items 5 and 28 (numbered 
as the source scale) were deleted. The model fit of the 
15-item scale is relatively stable, and the standardized 
estimates are presented in Fig. 2. Common-fit indices in 
the CFA model are shown in Table  5. All the standard-
ized factor loading coefficients obtained were > 0.6 except 
item 6 = 0.44 < 0.5. All the path coefficients on the three 
subscales were > 0.5. In addition, Squared Multiple Cor-
relations (SMC) of other items > 0.36 except item 6 and 
item 12.

Convergent validity
In this Model, AVE was 0.38 ∼ 0.59, and CR was 
0.70 ∼ 0.91, Indicating that the convergent validity of the 
scale is acceptable (Table 6).

Known-groups comparison validation
The PSM-HIV scores of PLWH at three different stages, 
respectively, were 51.85 ± 11.65 (acute infection period), 
62.11 ± 8.32 (asymptomatic stage), and 60.94 ± 10.52 
(AIDS stage). There are statistical significances among 
PLWH at different stages of the disease (χ2 = 9.02; df = 2, 
P<0.05).

Reliability
Internal consistency  Cronbach’s α of the PSM-HIV and 
the three subscales were 0.924, 0.907, 0.850, and 0.711, 
respectively (Table 4). The values of McDonald’s ω were 
0.940, 0.927, 0.901, and 0.822, respectively (Table 4).

Test-retest  The ICC of the PSM-HIV was 0.88, with a 
95% confidence interval of 0.76 to 0.94, reaching statisti-
cal significance (P < 0.01). This implies that there is a 95% 
probability that the true ICC value falls within the range 
of 0.76 to 0.94. Consequently, based on statistical infer-
ence, it would be more accurate to characterize the reli-
ability level as ranging from “good” to “excellent.”

Discussion
Although symptoms are difficult to control from a medi-
cal perspective, supporting patients to gain a sense of 
symptom manageability is essential to improve over-
all well-being [34]. Based on the Common Sense Model 
(CSM) of Leventhal [35], the concept of PSM defined by 
Fierz [20]and the literature review implied that PSM was 
related to psychological social and other factors. Mean-
while, understanding perceived manageability might be 
easy and straightforward for healthcare professionals to 
support symptom management and reduce symptom-
related distress [36]. Hence, it is imperative to consider 
and evaluate the fundamental significance of this concept 
in the context of symptom management domains that are 
specific to PLWH.

Given these, a 15-item scale, “PSM-HIV,” was devel-
oped that include three subscales (Cognitive-Behavioral, 
Affective Interaction, and Self-Attitude), was developed 
through a literature review, expert opinion, and a phe-
nomenological process. The refinement of all items was 
based on the ability of the research team and the choice 
of experts who should have expertise in relative fields 
and willing to participate in research. In the conceptual 
analysis of PSM, researchers have emphasized the per-
ceived self-manageability or control of symptoms, which 
implies certain attitudes and beliefs about self-cognition, 
self-behavior, and the availability of resources. Self-effi-
cacy theory was widely used in contemporary psychology 
to study and explain people’s ability to understand their 
confidence, perception, or belief. The Belief Theory elab-
orated that a belief was a particular feeling, emotion, or 

Table 3   KMO and Bartlett’s Test
Kaiser-Meyer-Olkin value 0.91
Bartlett’s Test χ2 1701.24

df 136
Sig. 0.00
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view. On the basis of the above theories, we considered 
individual subjectivity and resource availability as vital 
roles in the PSM. Among these three factors, Cognitive-
Behavioral and Self-Attitude stand for individual subjec-
tivity, and Affective Interaction stands for the availability 
of resources.

The response rate and feedback rate of the seven 
experts was well presented in this study. The critical ratio 
(CR) and item-total correlation (ITC) in 15 items of the 
PSM-HIV scale were acceptable, meaning that items have 
adequate discrimination and correlation. After factor 
analysis, three factors were extracted according to strict 
criteria that were very consistent with the Belief Theory 

[26], Bandura’s self-efficacy theory [27], and the conno-
tation of the PSM [20]. The Kaiser-Meyer-Olkin (KMO) 
and Bartlett’s Test results also showed they were appro-
priate for factor analysis. During this process, confirma-
tory factor analysis (CFA) was performed dozens of times 
using comprehensive deletion criteria, including that fac-
tor loading of an item was greater than 0.4/0.5 on multi-
ple factors at the same time; the factor loading of an item 
was below 0.4/0.5; there were less than three questions 
in a factor. Items were deleted step by step and explored 
repeatedly. After 15 deletion rounds, the dimensions 
of the clustered items showed a reasonable theoretical 
explanation and stable distribution.

Fig. 2  The standardized estimates of each coefficient in the CFA model
CFA: confirmatory factor analysis
F1, F2 and F3: stand for three different factor
Chi-square: χ2, Chi/DF: χ2/df, GFI: Goodness-of-Fit Index, RMSEA; The value of Root Mean Square Error of Approximation
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According to indices of confirmatory factor analysis 
(CFA) values, the goodness-of-fit indices analyzed in this 
study suggested adequate fit, χ2/df (CMIN/DF)(2.50<3), 
Root Mean square Residual (RMR) (0.03<0.05), Good-
ness-of-Fit Index (GFI) (0.93>0.9), Adjusted Goodness-
of-Fit Index (AGFI) (0.90>0.9), Normed Fit Index (NFI) 
(0.93>0.9), Incremental Fit Index (IFI) (0.96>0.9), Com-
parative Fit Index (CFI) (0.96>0.9), Akaike Information 
Criterion (AIC)(283.19). The Root Mean Square Error of 
Approximation (RMSEA) value was 0.06, ranging from 
0.05 ∼ 0.08; based on McDonald’s advice, it was supposed 
to be a fair fit [37]. However, the standards of RMSEA are 
not consistent among experts at present [38]. Generally 
speaking, the range of RMSEA value on a new scale can 
be more comprehensive according to experts’ experience. 
All path coefficients in the three subscales showed a high 
correlation among the factors, but the Squared Multiple 
Correlations (SMC) values of item 6 and item 12 <0.36. 
After discussion and analysis by the research group, given 
the average variance extracted (AVE) of F3 seemed to be 
lower than others though, within the normal range, the 
reason may be rooted in the content narration of items 6 
and 12, which may partially overlap with items descrip-
tions in other dimensions. Finally, items 6 and 12 were 
modified as “when symptoms occur, I prefer to believe 
in my personal feelings, which contain more value” and 
“If symptoms are mild, I am still willing to participate in 
normal work, life, and social activities.”.

Internal consistency refers to the degree of inter-relat-
edness among the items. Cronbach’s α can be used to 
assess the internal consistency of an outcome measure-
ment instrument (OMI) that is unidimensional by factor 
analysis; an α value of ≥ 0.70 is required for the excellent 
quality of OMIs [39]. Cronbach’s α for the three subscales 
ranged from 0.71 to 0.92. Therefore, the 15-item PSM-
HIV was considered to have good internal consistency 
reliability. Test-retest reliability can reflect the scale’s 
stability, and the ICC is a more desirable measure of reli-
ability and should reflect both the degrees of correlation 
and the agreement between measurements [31]. The 
ICC of the 15-item PSM-HIV was high, indicating good 
reliability.

Conclusion
The findings from this preliminary trial indicate that the 
15-item PSM-HIV may serve as a valid instrument for 
assessing PSM in PLWH. However, further replication 
with a larger and more diverse sample of individuals with 
HIV is necessary to validate these results. In conclusion, 
the PSM-HIV scale holds potential as a valuable tool for 
clinical assessment and future research. Its utilization 
could enhance healthcare providers’ comprehension of 
the psychological aspects of symptom management, fos-
tering collaborative efforts between healthcare providers Ta
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and PLWH to explore optimal strategies for symptom 
management.

Acknowledgements
We would like to express our special gratitude to all study participants for 
their time during data collection. We are grateful to our colleagues who 
gave strong support to the study, especially Junli Cao from the First Hospital 
of China Medical University, Shenyang, Liaoning Province; Dandan Ma from 
Henan Infectious Diseases Hospital; Weixia Bai from Center for Disease Control 
and Prevention in Shuimogou District, Urumqi, Xinjiang; Liumei Xu from the 
third People’s Hospital from Shenzhen, Guangdong Province; Zhihui Guo from 
Public Health Clinical Center of Chengdu, Sichuan Province; Yongjuan Yang 
from Chengzhong Center for Disease Control and Prevention, Xining, Qinghai 
Province.

Author contributions
Meilian Xie and Aiping Wang have made substantial contributions to the 
design of the study and interpretation of data. Being a co-author, Zhiyun 
Zhang, Kerong Wang, Yanping Yu, Xiaojing Ma, Zhaoxia Lin, Zhengli Yu and 
Jianxue Ke performed this research. Meilian Xie wrote the manuscript mainly 
and Aiping Wang read and revised the manuscript. carefully. All authors 
are responsible for the content and have approved this final version of the 
manuscript.

Funding
This research received no specific grant from any funding agency in the 
public, commercial, or non-profit sectors.

Data availability
The datasets generated and analyzed during the current study are not publicly 
available due to the privacy of people living with HIV. Still, they are available 
from the corresponding author upon reasonable request.

Declarations

Ethics approval and consent to participate
Ethical approval was obtained from the Institutional Review Board of Beijing 
Ditan Hospital Capital Medical University, where the study was conducted, 
reference number NO. DTEC-KY2021-015-01. We obtained written informed 
consent from all participants. To ensure the confidentiality of the data, 
participants took part in the survey anonymously at first, and all personal 
information and data materials were placed separately and managed by 
special personnel. All experiments were performed according to relevant 
guidelines and regulations (such as the Declaration of Helsinki).

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 5 August 2023 / Accepted: 13 March 2024

References
1.	 AIDS and Hepatitis C Professional Group SoID, Chinese Medical Association, 

Prevention CCfDCa: Chinese guidelines for diagnosis and treatment of HIV/
AIDS. (2021). Chinese Journal of AIDS & STD 2021, 27(11):1182–1201.

2.	 Ambrosioni J, Levi L, Alagaratnam J, Van Bremen K, Mastrangelo A, Waalewijn 
H, Molina JM, Guaraldi G, Winston A, Boesecke C, et al. Major revision ver-
sion 12.0 of the European AIDS Clinical Society guidelines 2023. HIV Med. 
2023;24(11):1126–36.

3.	 Zhu Z, Hu Y, Xing W, Guo M, Zhao R, Han S, Wu B. Identifying Symptom 
clusters among people living with HIV on antiretroviral therapy in China: A 
Network Analysis. J Pain Symptom Manage. 2019;57(3):617–26.

4.	 Zhu Z, Zhao R, Hu Y. Symptom clusters in people living with HIV: a systematic 
review. J Pain Symptom Manage. 2019;58(1):115–33.

5.	 Schnall R, Jia H, Reame N. Association between HIV Symptom Burden and 
Inflammatory cytokines: an analysis by sex and menopause stage. J Womens 
Health (Larchmt). 2020;29(1):119–27.

6.	 Nkhoma K, Ahmed A, Alli Z, Sherr L, Harding R. Is symptom prevalence and 
burden associated with HIV treatment status and disease stage among adult 
HIV outpatients in Kenya? A cross-sectional self-report study. AIDS Care. 
2019;31(12):1461–70.

7.	 Schreiner N, Perazzo J, Digennaro S, Burant C, Daly B, Webel A. Associations 
between symptom severity and treatment burden in people living with HIV. J 
Adv Nurs. 2020;76(9):2348–58.

8.	 Xie M, Wang A, Lin Z. Prevalence of Gynecological Related Symptoms 
and Quality of Life in Women Living with HIV/AIDS: a secondary analysis 
from an Online, cross-sectional survey in China. Int J Womens Health. 
2022;14:1425–33.

9.	 Luo R, Silenzio VMB, Huang Y, Chen X, Luo D. The changes and the predictors 
of suicidal ideation among HIV-positive sexual minority men: a five-year 
Longitudinal Study from China. AIDS Behav. 2022;26(2):339–49.

10.	 Hickey KT, Bakken S, Byrne MW, Bailey DCE, Demiris G, Docherty SL, Dorsey 
SG, Guthrie BJ, Heitkemper MM, Jacelon CS, et al. Precision health: advancing 
symptom and self-management science. Nurs Outlook. 2019;67(4):462–75.

11.	 Kurnat-Thoma EL, Graves LY, Billones RR. A Concept Development for the 
Symptom Science Model 2.0. Nurs Res. 2022;71(6):E48–60.

Table 6  The value of CR and AVE
Observable Variable Latent variable λ(Std) Estimate (Unstd) S.E. t-value P Label SMC CR AVE
item4 F1 0.71 1 0.51 0.91 0.59
item7 F1 0.80 1.08 0.07 14.86 *** par_1 0.63
item8 F1 0.72 0.98 0.07 13.53 *** par_2 0.52
item20 F1 0.71 0.89 0.07 13.31 *** par_3 0.51
item27 F1 0.79 1.14 0.08 14.75 *** par_4 0.62
item29 F1 0.80 1.02 0.07 14.85 *** par_5 0.64
item33 F1 0.82 1.08 0.07 15.22 *** par_6 0.67
item13 F2 0.70 1 0.48 0.85 0.59
item25 F2 0.75 0.94 0.07 13.38 *** par_7 0.56
item26 F2 0.81 1.04 0.07 14.42 *** par_8 0.66
item31 F2 0.82 1.01 0.07 14.53 *** par_9 0.67
item6 F3 0.44 1 0.19 0.70 0.38
item12 F3 0.55 1.12 0.16 6.90 *** par_10 0.30
item32 F3 0.71 1.23 0.16 7.50 *** par_11 0.51
item34 F3 0.73 1.30 0.17 7.77 *** par_12 0.53
***. P<0 0.001



Page 12 of 12Xie et al. BMC Psychology          (2024) 12:172 

12.	 Marcus JL, Leyden WA, Alexeeff SE, Anderson AN, Hechter RC, Hu H, Lam 
JO, Towner WJ, Yuan Q, Horberg MA, et al. Comparison of overall and 
comorbidity-free life expectancy between insured adults with and without 
HIV infection, 2000–2016. JAMA Netw Open. 2020;3(6):e207954.

13.	 Trickey A, Sabin CA, Burkholder G, Crane H, d’Arminio Monforte A, Egger M, 
Gill MJ, Grabar S, Guest JL, Jarrin I, et al. Life expectancy after 2015 of adults 
with HIV on long-term antiretroviral therapy in Europe and North America: a 
collaborative analysis of cohort studies. Lancet HIV. 2023;10(5):e295–307.

14.	 Han S, Pei Y, Qi X, Wu B, Wang L, Hu Y, Zhu Z, Zhao R, Zhang L, Sun W. The 
development of a personalized symptom management mobile health appli-
cation for persons living with hiv in China. J Personalized Med. 2021;11(5):346.

15.	 Zhu Z, Hu Y, Guo M, Williams AB. Urban and rural differences: unmet needs 
for Symptom Management in people living with HIV in China. J Assoc Nurses 
AIDS Care. 2019;30(2):206–17.

16.	 Han S, Pei Y, Zhao R, Hu Y, Zhang L, Qi X, Zhu Z, Sun W, Wu B. Effects of a 
symptom management intervention based on group sessions combined 
with a mobile health application for persons living with HIV in China: a 
randomized controlled trial. Int J Nurs Sci. 2021;8(4):370–9.

17.	 Voss JG, Barroso J, Wang T. A critical review of Symptom management nurs-
ing science on HIV-Related fatigue and sleep disturbance. Int J Environ Res 
Public Health 2021, 18(20).

18.	 Chen WT, Shiu C, Zhang L, Zhao H. Care engagement with healthcare 
providers and symptom management self-efficacy in women living with 
HIV in China: secondary analysis of an intervention study. BMC Public Health. 
2022;22(1):1195.

19.	 Spirig R, Moody K, Battegay M, De Geest S. Symptom management in HIV/
AIDS: advancing the conceptualization. ANS Adv Nurs Sci. 2005;28(4):333–44.

20.	 Fierz K, Nicca D, Spirig R. Perceived HIV symptom manageability: synthesis of 
a new use for a known concept. J Adv Nurs. 2013;69(1):229–41.

21.	 Kennedy P, Scott-Wilson U, Sandhu N. The psychometric analysis of a brief 
and sensitive measure of perceived manageability. Psychol Health Med. 
2009;14(4):454–65.

22.	 Nair M, Kumar P, Pandey S, Harshana A, Kazmi S, Moreto-Planas L, Burza S. 
Refused and referred-persistent stigma and discrimination against people 
living with HIV/AIDS in Bihar: a qualitative study from India. BMJ Open. 
2019;9(11):e033790.

23.	 Jerant A, Moore M, Lorig K, Franks P. Perceived control moderated the self-
efficacy-enhancing effects of a chronic illness self-management intervention. 
Chronic Illn. 2008;4(3):173–82.

24.	 Mokkink LB, de Vet HCW, Prinsen CAC, Patrick DL, Alonso J, Bouter LM, Terwee 
CB. COSMIN Risk of Bias checklist for systematic reviews of patient-reported 
outcome measures. Qual Life Res. 2018;27(5):1171–9.

25.	 Polit DF, Beck CT, Owen SV. Is the CVI an acceptable indicator of con-
tent validity? Appraisal and recommendations. Res Nurs Health. 
2007;30(4):459–67.

26.	 Zhang XJ, Xu H, Wang AP. Development and evaluation of the Psychosocial 
Adaptation Questionnaire among patients with chronic skin disease. Derma-
tology. 2021;237(4):641–8.

27.	 Strauss ME, Smith GT. Construct validity: advances in theory and methodol-
ogy. Annu Rev Clin Psychol. 2009;5:1–25.

28.	 Fornell C, Larcker DF. Evaluating Structural equation models with unobserv-
able variables and measurement error. J Mark Res. 1981;24(2):337–46.

29.	 Xu S, Chen Y, Li Y, Yang S, Lu Y, Li L, Huang M, Ma M, Ou W, Lv G, et al. Factor 
structure and psychometric properties of the affective lability scale-short 
form in Chinese adolescents. Front Psychiatry. 2022;13:881541.

30.	 Mokkink LB, Terwee CB, Patrick DL, Alonso J, Stratford PW, Knol DL, Bouter LM, 
de Vet HC. The COSMIN study reached international consensus on taxonomy, 
terminology, and definitions of measurement properties for health-related 
patient-reported outcomes. J Clin Epidemiol. 2010;63(7):737–45.

31.	 Koo TK, Li MY. A Guideline of selecting and reporting Intraclass correlation 
coefficients for Reliability Research. J Chiropr Med. 2016;15(2):155–63.

32.	 Minglong W. Practice of questionnaire statistical analysis -- SPSS operation 
and application. Chongqing: Chongqing University; 2010.

33.	 H JL. A rationale and test for the number of factors in factor analysis. Psycho-
metrica. 1965;30(2):179–85.

34.	 Lyons A, Pitts M, Grierson J, Thorpe R, Power J. Ageing with HIV: health and 
psychosocial well-being of older gay men. AIDS Care. 2010;22(10):1236–44.

35.	 Leventhal H, Diefenbach M. Illness cognition: using common sense to Under-
stand Treatment Adherence and affect cognition interactions. Cogn Therapy 
Res. 1992;16(2):143–63.

36.	 Fierz K, Engberg S, Nicca D, Moody K, Battegay M, Spirig R. Symptom man-
ageability in Swiss HIV-infected patients. Appl Nurs Res. 2013;26(3):110–5.

37.	 McDonald RP, Ho MH. Principles and practice in reporting structural equation 
analyses. Psychol Methods. 2002;7(1):64–82.

38.	 Lomax RG, Schumacker RE. A beginner’s guide to structural equation model-
ing. L. Erlbaum Associates; 2004.

39.	 Prinsen CA, Vohra S, Rose MR, Boers M, Tugwell P, Clarke M, Williamson PR, 
Terwee CB. How to select outcome measurement instruments for outcomes 
included in a Core Outcome Set - a practical guideline. Trials. 2016;17(1):449.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.


	﻿Development and validation of the perceived symptom manageability scale among people living with the human immunodeficiency virus
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Setting and design
	﻿Study population
	﻿Determine the applicable scope and characteristics of the scale
	﻿Preparation of the item pool
	﻿Scoring
	﻿Scale development
	﻿Expert consultation
	﻿Pilot experiment


	﻿Scale evaluation
	﻿Item analysis
	﻿Structural validity
	﻿Reliability

	﻿Statistical analysis
	﻿Ethics approval
	﻿Results
	﻿Participant characteristics
	﻿Measurement properties
	﻿Initial scale
	﻿Exploratory Factor Analysis
	﻿Confirmatory factor analysis
	﻿Convergent validity
	﻿Known-groups comparison validation
	﻿Internal consistency
	﻿Test-retest



	﻿Discussion
	﻿Conclusion
	﻿References


