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Background and Purpose: With the improved life expectancy of people living with HIV (PLWH) due to widespread use of 
antiretroviral therapy (ART), there is a greater emphasis on enhancing long-term well-being and overall quality of life for PLWH. 
Understanding interpersonal personalities of PLWH can gain further insight into how to improve the overall quality of life in this 
population. The International Personality Item Pool-Interpersonal Circumplex (IPIP-IPC) scale has been developed to assess inter-
personal personalities of individuals, and this scale has been translated into Chinese. However, the Chinese version of IPIP-IPC has not 
been tested among PLWH in China. In this study, we aimed to test the psychometric properties and circumplex structure of this scale.
Methods: This study was based on cross-sectional, multi-center, large sample data. We employed the Chinese version of IPIP-IPC 
scale on 3040 PLWH from April 2022 to April 2023 in China to test its psychometric as well as circumplex properties. The structural 
summary method (SSM) was employed to analyze the circumplex structure of the scale.
Results: The total scale exhibited a Cronbach’s alpha of 0.85 and McDonald’s omega of 0.91. Out of the 288 possible relationships, 
275 relationships satisfy the circular properties hypothesis. The scale demonstrates good reliability and validity, meeting the 
requirements of psychometrics.
Conclusion: Our findings demonstrate that the Chinese version of the IPIP-IPC scale is a reliable tool for evaluating interpersonal 
personalities in this population. These results highlight the validity and applicability of the IPIP-IPC scale specifically in the Chinese 
context, providing valuable insights into the intricacies of interpersonal traits among PLWH.
Keywords: AIDS, interpersonal personality, reliability, validity

Introduction
HIV has transformed from a nearly uniformly fatal infection to a chronic condition due to the development and popularization 
of antiretroviral therapy (ART).1 As of the end of 2022, 76% (65–89%) of people living with HIV (PLWH) were accessing 
ART.2 We have witnessed an increase in life expectancy in this population across various regions.3–7 For instance, a cohort 
study conducted in South Africa reported that PLWH on ART had life expectancies equivalent to approximately 80% of 
normal life expectancy, as long as they initiated treatment before their CD4 count fell below 200 cells/µL.4 In addition, 
according to cohort studies in Europe and North America, the life expectancy of PLWH who were on ART with high CD4 
counts and survived to 2015, or initiated ART after 2015, was only a few years lower than that of the general population.5 

Presently, apart from focusing on viral suppression and increasing survival rates, there is a greater emphasis on enhancing 
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long-term well-being and overall quality of life for PLWH.8 Social function assumes a significant role in determining the 
comprehensive quality of life of PLWH.9 Within the context of social function, a crucial element is social support.10 

Furthermore, social support is associated with many health outcomes, such as ART adherence,11 viral load suppression,12 

and anxiety and depression.13 However, due to widely held misconceptions and stereotypes surrounding HIV, PLWH may 
encounter social discrimination and stigmatization, leading to a loss of social support and feelings of isolation.14 The impact of 
HIV infection on PLWH extends beyond physical and psychological aspects, significantly impairing interpersonal relation-
ships, further compromising their social function.15

However, previous studies on the social support and social functions of PLWH have predominantly taken a passive 
perspective, primarily focusing on providing social support to PLWH without considering their personal willingness or 
preferences.16–18 It is important to recognize that different individuals have distinct ways of interacting and varying 
perceptions of interpersonal relationships and social support. These differences can be attributed to individuals’ unique 
interpersonal personalities, which manifest as their tendencies and preferences in interpersonal communication and serve as 
apparent expressions of their overall personality.19 Furthermore, considering interpersonal personalities becomes crucial when 
implementing social support programs like peer-support initiatives, understanding interpersonal personality traits can facilitate 
precise matching for these programs.20,21 The interpersonal circumplex model (IPC) offers a comprehensive framework that 
provides a detailed description of interpersonal personality traits and their mathematical relationships.22 Extensive research 
has amply demonstrated the valuable implications of the IPC model in determining interpersonal personalities.23–25 According 
to the IPC model, interpersonal octants can be positioned along the circumference of a circle, representing the primary 
dimensions of dominance and warmth (see Figure 1). In this circular arrangement, closely situated octants correlate more 
positively than those further apart, octants at right angles are unrelated, and octants positioned opposite each other are 
negatively related. The octants are given alphabetic names in a counterclockwise direction (eg, PA, BC, DE, etc.) and their 
specific angular location ranges from 0° to 360°.

The assessment of the IPC as a measurement of normal variations in interpersonal personality is varied, such as 
Interpersonal Adjective Scales (IAS),26 The Inventory of Interpersonal Problems (IIP),27 the International Personality Item 

Figure 1 The interpersonal circumplex model.
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Pool-Interpersonal Circumplex (IPIP-IPC),28 Revised Interpersonal Adjective Scales (IAS-R),29 and Interpersonal Problems- 
Short Circumplex (IIP-SC).30 However, scales like IAS, IIP, and IAS-R can be time-consuming in daily practice owing to 
their extensive items. Wiggins notes that certain adjectives used in the IAS may be unfamiliar (eg, uncharitable, unsparkling) 
and many of them are negations.31 Furthermore, the Chinese version of the IAS-R and IIP-SC still requires some 
improvements in terms of its model fit to the circumplex structure.22,32 IPIP-IPC, on the other hand, is a relatively brief 
and easy to understand measurement of the IPC.28 Therefore, among the available scales, we chose to employ the IPIP-IPC in 
this study. IPIP-IPC is a scale developed by Patrick M. Markey in 2009 for the rapid, effective, and comprehensive 
assessment of individuals’ interpersonal traits.28 It is a 32-item alternative measure of the IPC that researchers and clinicians 
can use at no cost. Previous studies investigating the psychometric properties of the IPIP-IPC have confirmed that eight 
octant scales exhibit the expected circular pattern and that it exhibits strong convergent validity with the IAS.28 The IPIP-IPC 
consists of eight dimensions, which are alphabetically arranged as follows: Assured-Dominant (PA), Arrogant-Calculating 
(BC), Cold-Hearted (DE), Aloof-Introverted (FG), Unassured-Submissive (HI), Unassuming-Ingenuous (JK), Warm- 
Agreeable (LM), and Gregarious-Extraverted (NO). Each dimension includes four items, resulting in a total of 32 items, 
with responses scored on a 5-point scale. The internal consistency coefficients of the eight dimensions range from 0.51 to 
0.77, and the test–retest reliability is 0.64. In 2016, researcher Hao translated the IPIP-IPC into Chinese, resulting in the 
official Chinese version of the questionnaire.33 This version maintained the structure of the original scale with 32 items with 
two items replaced. The Chinese version of the IPIP-IPC demonstrates good reliability, with internal consistency coefficients 
ranging from 0.621 to 0.796, indicating moderate internal consistency. The relatively limited number of revised items in the 
scale may contribute to this result. The test–retest reliabilities of the dimensions range from 0.725 to 0.860, suggesting 
a certain degree of stability. However, a primary limitation of this study is the lack of demographic diversity among different 
groups, especially for PLWH. The research solely focused on undergraduate students who are from a selective university and 
have a narrow age range, which limits the generalizability of the findings. Furthermore, owing to pervasive stigma 
and discrimination in Confucian-dominated Asian culture, the interpersonal relationships of PLWH are more unstable and 
complicated compared with university students.34 Given the lack of demographic diversity and specific characteristics of 
PLWH, it is necessary to further test the psychometric properties of the Chinese version of IPIP-IPC among PLWH in China. 
Moreover, circumplex structure is another property we need to evaluate, as it serves as both the theoretical and statistical 
foundation of the IPC model. This spatial nature of the IPC model provides a unique perspective in interpreting interpersonal 
personalities, which goes beyond the traditional approach of simply summing up items to evaluate outcomes. However, this 
spatial property has not been assessed in Hao’s study. The structural summary method (SSM) is commonly employed to 
analyze this property.35,36 Therefore, in addition to testing its psychometric properties, it is crucial to analyze the circumplex 
structure of the Chinese version of IPIP-IPC among PLWH in China using SSM in this study.

In view of the urgent unmet needs of PLWH and the effectiveness of IPIP-IPC in assessing individual interpersonal traits, it is 
of profound importance to employ IPIP-IPC on PLWH to better facilitate future research into the interpersonal personalities for 
PLWH. Our study was based on cross-sectional, multi-center, and large sample data. To the best of our knowledge, this study 
represented the first attempt to utilize IPIP-IPC in Chinese PLWH and further examined the circumplex structure of interpersonal 
personalities in this population. Moreover, we adopted SSM to test the criterion validity of this scale, taking into account the 
spatial relationships between external variables and the eight octants. Given validated tool is a prerequisite for the assessment of 
interpersonal personalities, our primary objective of this study was to test the psychometric properties of the Chinese version of 
IPIP-IPC for its ability to measure interpersonal personalities within the PLWH community in China, while also investigating the 
circumplex structure of the scale in this population. By conducting this study, we can provide more evidence in employing this 
scale among PLWH in China, which will facilitate future researches about interpersonal personalities in this population.

Methods
Setting and Study Participants
The data were collected from April 2022 to April 2023 in China. Before conducting the survey, the researchers distributed 
survey materials to the data collectors at each research institution and conducted training sessions through online meetings. 
The data collectors were clinical nurses at designated hospitals and were given the option to choose either paper-based or 
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electronic questionnaires, depending on the preferences of the research site and participants. Clinical nurses were available to 
assist participants with any questions they had regarding the questionnaires. For electronic questionnaires, participants were 
not allowed to submit the questionnaire if there were any missing data. For paper-based questionnaires, the collected data were 
entered into the database with two-person verification to ensure accuracy. As for electronic questionnaires, the data was 
directly downloaded from the backend system. All survey participants received a compensation of 20 RMB if they completed 
the questionnaire. Informed consent was obtained from all participants before the study.

We recruited individuals diagnosed with HIV-1 infection from six designated HIV/AIDS hospitals located in Beijing, 
Shanghai, Kunming, Nanning, Shenzhen, Baoshan, and Jiaxing. The inclusion criteria for the study participants were as 
follows: (1) diagnosed with HIV-1 infection; (2) age over 18 years; (3) estimated survival time of more than 1 year; (4) 
voluntary participation in the study.

The exclusion criteria were as follows: (1) Inability to participate in the study due to severe complications, including 
various opportunistic infections and HIV-associated neurocognitive disorder (HAND); (2) Current engagement in treatment 
with a mental health professional or counselor; (3) Concurrent participating in other HIV-related research projects.

According to COnsensus-based Standards for the selection of health Measurement INstruments (COSMIN) study 
design checklist,37 it is recommended that sample sizes should be 7 times number of items and ≥100. Considering the 
IPIP-IPC questionnaire with 32 items, the Patient Health Questionnaire for Depression and Anxiety (PHQ-4) with 4 
items, and the Simplified Coping Style Questionnaire (SCSQ) with 20 items, it was estimated that a minimum of 224 
participants needed to be recruited for this study.

Demographic, Social, and Disease-Related Characteristics
A questionnaire was used to collect data on demographic, social, and disease-related characteristics of PLWH. Demographic 
information includes variables such as age, sex, educational level, ethnicity, and religious beliefs. Social variables include 
occupation, income, marital status, interests, and living conditions. Disease-related variables cover aspects such as transmission 
route, time of HIV diagnosis, initiation of ART, CD4 count, viral load, presence of comorbidities, and complications.

Survey Instruments
Interpersonal personalities were measured using the IPIP-IPC.28 This scale incorporates 32 items, with each item 
corresponding to one of the 8 dimensions outlined in the interpersonal circumplex model. Participants rated each item 
on a 5-point Likert scale. Higher scores within each dimension indicate a greater tendency to exhibit the associated 
interpersonal personality. The Chinese version of the IPIP-IPC, translated by Hao, exhibited favorable content validity.

PHQ-4 has been utilized to assess negative emotions among PLWH. This scale consists of two dimensions: 
depression and anxiety, each comprising two items. Essentially, the PHQ-4 combines the PHQ-2 (Patient Health 
Questionnaire-2) and GAD-2 (Generalized Anxiety Disorder-2).38 The PHQ-2 and GAD-2 are widely recognized 
screening tools that effectively assess emotional symptoms and demonstrate good sensitivity and specificity in diagnos-
ing psychological abnormalities.39–41 The scale employs a 4-point Likert scale, where higher scores indicate a greater 
severity of negative emotions. According to prior research, the Cronbach’s alpha of the PHQ-4 in PLWH in China was 
0.86.42 The Cronbach’s alpha of the PHQ-4 in the present study was 0.924.

SCSQ43 was employed to assess the coping styles of PLWH. This questionnaire comprises 20 items, encompassing 
two dimensions: active coping (12 items) and passive coping (8 items). It utilizes a 4-point Likert scale, where higher 
scores reflect a more characteristic manifestation of the coping style within the respective dimension. In an earlier study 
conducted in PLWH in China, the Cronbach’s alphas were 0.91 and 0.73 for active and passive coping, respectively.44 

The Cronbach’s alpha of the SCSQ was 0.934 in the present study.

Statistical Analysis Methods
Statistical analysis was performed using SPSS 26.0, Amos 25.0, and R 4.3.0 software. Descriptive statistics, including 
means and standard deviations (S.D.), were used to summarize continuous variables, while frequency and percentages 
were used for categorical variables.
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Internal Consistency
Cronbach’s alpha and McDonald’s omega coefficients were used to assess the internal consistency of the IPIP-IPC 
questionnaire across its eight dimensions, two factors, and overall scale. While Cronbach’s alpha is widely employed as an 
indicator of internal consistency, its application assumes certain conditions such as item normality, equal variances, and equal 
factor loadings within dimensions. However, in realistic research settings, perfect adherence to all these assumptions may not 
be achievable. Recent studies have questioned the sole reliance on Cronbach’s alpha as an adequate measure of reliability.45 

McDonald’s omega, on the other hand, provides a robust estimate of internal consistency even when these assumptions are 
relaxed.46 Therefore, to better evaluate the internal consistency of the Chinese version of IPIP-IPC questionnaire among 
PLWH in China, this study reports both McDonald’s omega and Cronbach’s alpha coefficients. Furthermore, since the two 
factors of the IPIP-IPC (Agreeableness and Dominance) are partially reflected in each dimension owing to the spatial structure 
of the scale, we cannot simply sum up items within dimensions for internal consistency for these two domains. Drawing from 
Wiggins’ calculation method,47 the following formula is used to compute the internal consistency of these factors:

In the equations, Zi represents the standardized score of the ith octant, and θi represents the angle of the ith octant.

Circumplex Property
A Pearson correlation matrix was generated to analyze the eight dimensions of the IPIP-IPC scale. If the data adheres to 
a circumplex structure, dimensions that are closer in the circumplex structure should exhibit higher correlations compared to 
dimensions that are farther apart. The highest correlation coefficient is observed between two adjacent dimensions at a 45° angle, 
and the highest negative correlation coefficient is observed between dimensions at a 135° angle. To be more specific, the 
correlation between dimensions at a 45° angle (eg, PA and BC, BC and DE) should be higher than those at a 90° angle (eg, PA 
and DE, DE and FG); the correlation between dimensions at a 90° angle should be higher than those at a 135° angle (eg, PA and 
FG, BC and HI); and the correlation between dimensions at a 135° angle should be higher than those at a 180° angle (eg, PA and 
HI, BC and JK). If the circumplex structure depicted in Figure 1 is fully adhered to, a total of 288 correlation relationships need to 
be satisfied. In this study, the circumplex property was evaluated by calculating the proportion of data that satisfied the 288 
relationships of correlation using the correspondence index (CI).48 The CI ranges from 1 to −1, where “1” indicates complete 
adherence to all 288 relationships, “-1” indicates no adherence to any of the 288 relationships, and “0” indicates an equal number 
of adhered and non-adhered relationships. The circumplex property was analyzed using a randomization test of hypothesized 
order relations.48,49 This test evaluated the exact probability of obtaining the observed correlation order in the data matrix under 
the null hypothesis that the eight-circle scale was randomly relabeled. In a correlation matrix with eight dimensions, there are 
a total of 40,320 possible random matrices that can be used to create a comparative distribution and assess the fit of the original 
matrix. The RANDALL program was utilized to perform the circumplex property test.

Confirmatory Factor Analysis (CFA)
Given the well-defined theoretical framework presented by the IPIP-IPC, only CFA was employed to assess its construct 
validity. Firstly, the structural validity of the dimensions was examined as depicted in Figure 2.

Subsequently, the two-dimensional angular characteristics of the circumplex structure were incorporated into the CFA 
analysis based on the quasi-circumplex model proposed by Huang et al,22 as illustrated in Figure 3.

Both CFA models were considered acceptable if they met the following criteria for model fit:50,51 standardized chi- 
square (χ2/df) ≤5, goodness-of-fit index (GFI), comparative fit index (CFI), normed fit index (NFI), and Tucker-Lewis 
index (TLI) all ≥0.90, and the root mean square error of approximation (RMSEA) ≤0.08. Modification indices (MI) 
greater than 4 were used as indicators to guide model modifications.

Criterion Validity
Prior research consistently indicates a positive link between depression or anxiety and a submissive interpersonal personality.52,53 

Additionally, early studies have suggested a positive relationship between higher levels of hostility and the adoption of negative 
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coping strategies.54,55 Therefore, it would be reasonable to examine the correlations between negative emotions and interpersonal 
personalities, as well as between coping styles and interpersonal personalities to evaluate the criterion validity of the scale. Firstly, 
Spearman correlations were computed to explore the linear associations between the eight dimensions of the IPIP-IPC scale and 
negative emotions (anxiety, depression), as well as coping strategies (active coping, passive coping). Subsequently, circumplex 
correlations were examined using the SSM. Circumplex correlations reflect the spatial relationships between external variables 
and the eight octants within the circumplex structure. If an external variable represents a prototypical interpersonal personality 
trait, it is expected to exhibit peak correlations with a particular octant, while its correlations with other octants will progressively 
decrease as the angular distance from the peak increases. The SSM fits the profile of correlations across circumplex octants to 
a cosine curve representing a perfect circular structure and quantifies the pattern of correlations in terms of four parameters. The 
first index is Elevation, in which the average correlation across octants is represented by the distance from the center of the profile 
to the zero point in the circumplex. The second index is Amplitude, which indicates the differentiation and spread of the 

Figure 2 CFA model of IPIP-IPC. 
Abbreviations: PA, Assured-Dominant; BC, Arrogant-Calculating; DE, Cold-Hearted; FG, Aloof-Introverted; HI, Unassured-Submissive; JK, Unassuming-Ingenuous; LM, 
Warm-Agreeable; NO, Gregarious-Extraverted.
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variable’s profile within the interpersonal personality, represented by the distance from the center of the profile to the peak. The 
third index is R2, the coefficient of determination, which represents the degree to which the profile fits the circumplex structure 
(ie, a cosine curve). A higher R2 indicates a more typical interpersonal personality reflected by the variable (eg, if an external 
variable reflects agreeableness, it should be primarily associated with LM, followed by NO and JK, with the lowest association 
with the cold traits). The fourth index is angular displacement, which reflects the peak region of the profile, indicating its primary 
theme.56 An Elevation and Amplitude greater than 0.15 are considered significantly elevated and differentiated, respectively, 
while an R2 greater than 0.7 indicates a good fit between the external structure and the circumplex structure.56,57 Angular 
displacement is only interpretable when both Amplitude and R2 meet the criteria. Furthermore, bootstrap methods will be 
employed to calculate confidence intervals for the SSM-related indices.58

Before conducting tests on psychometric and circumplex properties, the database was subjected to data cleaning. 
After calculating the variances of the four items within each dimension and summing up these eight variances, we 
obtained the total variance of interpersonal personality for each participant and instances with total variances in the top 
10% of the distribution were removed. In a study by Locke59 that focused on interpersonal personality, approximately 
15% of the data was excluded to minimize the influence of response biases on statistical results.

Result
General Description of Study Participants
In Table 1, a total of 3040 individuals were enrolled in the study across five research centers. The distribution of participants 
from different locations is as follows: Beijing (517), Shanghai (444), Nanning (505), Shenzhen (469), Kunming (460), 

Figure 3 CFA model for IPIP-IPC with two-dimensional angular characteristics of the circumplex structure. 
Abbreviations: DOM, Dominance; LOV, Warmth; PA, Assured-Dominant; BC, Arrogant-Calculating; DE, Cold-Hearted; FG, Aloof-Introverted; HI, Unassured-Submissive; 
JK, Unassuming-Ingenuous; LM, Warm-Agreeable; NO, Gregarious-Extraverted.
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Table 1 Participants Characteristics (N = 3040)

Characteristics N (%), M ± SD

Region
Beijing 517 (17.0)

Shanghai 444 (14.6)

Nanning 505 (16.6)
Shenzhen 469 (15.4)

Kunming 460 (15.1)

Baoshan 604 (19.8)
Jiaxing 41 (1.3)

Sex
Male 2401 (78.9)

Female 639 (21.0)

Age 40.51 ± 12.53
Ethnicity
Han 2564 (84.3)

Minority 476 (15.6)
Religious Beliefs
None 2870 (94.4)

Yes 170 (5.5)
Education Level
Primary School or Below 518 (17.0)

Junior High School 700 (23.0)
Technical Secondary School or High School 568 (18.6)

College or Undergraduate 1132 (37.2)

Master’s Degree or Above 122 (4.0)
Marital Status
Unmarried 1489 (48.9)

Married 1134 (37.3)
Divorced 292 (9.6)

Widowed 125 (4.1)

Occupation
Stable Occupation 1103 (32.9)

Self-employed 1455 (47.8)

Unemployed/Retired 515 (16.9)
Student 67 (2.2)

Monthly Income
Below 2500 yuan 1035 (34.0)
2500–5000 890 (29.2)

Above 5000 yuan 1115 (36.6)

Time of HIV Infection Diagnosis (months) 77.41 ± 60.65
Time of ART Initiation (months) 71.89 ± 54.07

Transmission Route
Blood Transmission 245 (8.0)
Same-sex Sexual Behavior 1053 (34.6)

Heterosexual Behavior 988 (32.5)

Bisexual Behavior 59 (1.9)
Mother-to-Child Transmission 26 (0.8)

Unknown 669 (22.0)

CD4+ T Lymphocyte Count (/μL) 492.01 ± 279.70
Viral Load
Undetectable 2349 (77.2)

Detectable 691 (22.7)

(Continued)
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Baoshan (604), and Jiaxing (41). The majority of participants were male (78.9%), identified as Han ethnicity (84.3%), and 
reported no religious beliefs (94.4%). Approximately 58.6% of participants had completed high school education or below. 
The average age of participants was 40.51 years. Of the participants, 37.3% were married. In terms of occupation, only 32.9% 
had stable employment, and 36.6% had a monthly income exceeding 5000 yuan. Sexual transmission accounted for the 
majority (69.0%) of HIV transmissions. The average duration since diagnosis was 77.41 months, with an average ART 
duration of 71.89 months. The average CD4 lymphocyte count was 492/μL, and 77.2% of participants had an undetectable 
viral load.

Psychometric Properties and Circumplex Structure
Before examining psychometric properties, the researchers performed data cleaning on the interpersonal personality data. 
Firstly, one record was removed because of the missing data. Subsequently, the variance within each dimension of 
interpersonal personality data was calculated, and the distribution of the total variance obtained by summing the 
variances of the eight dimensions is presented below:

As shown in Table 2, the total variance of interpersonal personality recorded in the database ranges from 0 to 36.00, 
with a 90% cutoff point at 12.25. Records with a total variance exceeding 12.25 were excluded, resulting in a final 
sample of 2741 records.

Internal Consistency
As shown in Table 3, the Cronbach’s alpha values for individual dimensions of interpersonal personality range from 0.53 
to 0.81, while McDonald’s omega values range from 0.60 to 0.83. The Cronbach’s alpha for the dominance factor is 0.43 
and McDonald’s omega is 0.84. The Cronbach’s alpha for the Warmth factor is 0.72, and McDonald’s omega is 0.89. The 
total scale demonstrates a Cronbach’s alpha of 0.85 and McDonald’s omega of 0.91.

Table 1 (Continued). 

Characteristics N (%), M ± SD

Presence of Other Complications or Comorbidities
Yes 562 (18.4)
No 2478 (81.5)

Interests and Hobbies
Yes 1607 (52.8)
No 1433 (47.1)

Living Situation
Living Alone 1235 (40.6)
Not Living Alone 1805 (59.3)

Abbreviations: N (%), percentage of the full sample; M, mean; SD, standard deviation; ART, Antiretroviral 
Therapy.

Table 2 Distribution of Total Interpersonal 
Personality Variance

Percentage Summed Variances

0% 0
25% 3.58

50% 5.5

75% 8.67
90% 12.25

100% 36
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Circumplex Properties
As shown in Table 4 and Figure 4, the correlation matrix of the eight dimensions of interpersonal personalities reveals 
that the dimension with the largest absolute correlation coefficient is the one that is consistently 45° apart. Furthermore, 
the results of the circumplex properties test indicate that out of the 288 possible relationships, 275 relationships satisfy 
the circular properties hypothesis, with a CI of 0.910 (p < 0.01).

Structural Validity
Figure 5 presents the model diagram of the unstandardized estimated values, which is used to assess the fit between the 
dimensions of the scale and the actual data and to determine the effectiveness of each item as a measurement indicator for 
the latent variables. The fit indices of this model are as follows: χ2/df = 4.978, GFI = 0.962, CFI = 0.958, NFI = 0.948, 
TLI = 0.940, and RMSEA = 0.038.

Figure 6 displays the model diagram of unstandardized estimated values, which is utilized to examine whether the data 
factors can reflect the circular properties of the dimensions. The fit indices of this model are as follows: χ2/df = 2.910, 
GFI = 1.000, CFI = 1.000, NFI = 1.000, TLI = 0.995, and RMSEA = 0.026.

Table 3 Internal Consistency Index of the 
Chinese Version of IPIP-IPC (N = 2741)

Dimension Cronbach’s 
Alpha

McDonald’s 
Omega

PA 0.72 0.76

BC 0.81 0.83
DE 0.53 0.60

FG 0.72 0.77

HI 0.63 0.65
JK 0.67 0.70

LM 0.73 0.77
NO 0.72 0.77

Dominance 0.43 0.84

Warmth 0.72 0.89
Total scale 0.85 0.91

Abbreviations: PA, Assured-Dominant; BC, Arrogant- 
Calculating; DE, Cold-Hearted; FG, Aloof-Introverted; HI, 
Unassured-Submissive; JK, Unassuming-Ingenuous; LM, 
Warm-Agreeable; NO, Gregarious-Extraverted.

Table 4 Spearman Correlation Coefficient Matrix of Interpersonal Personality on Single Dimension 
(N = 2741)

PA BC DE FG HI JK LM NO

PA 1

BC 0.396** 1
DE 0.171** 0.436** 1

FG −0.219** 0.015 0.337** 1

HI −0.219** −0.042* 0.253** 0.698** 1
JK −0.014 −0.213** 0.104** 0.397** 0.480** 1

LM 0.358** −0.101** −0.002 0.107** 0.170** 0.545** 1

NO 0.621** 0.123** 0.019 −0.200** −0.107** 0.177** 0.535** 1

Notes: p < 0.05*; p < 0.01**. 
Abbreviations: PA, Assured-Dominant; BC, Arrogant-Calculating; DE, Cold-Hearted; FG, Aloof-Introverted; HI, Unassured- 
Submissive; JK, Unassuming-Ingenuous; LM, Warm-Agreeable; NO, Gregarious-Extraverted.
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Criterion Validity
Spearman Correlation with PHQ-4
Through Spearman correlation analysis, Table 5 demonstrates the correlation between FG, HI, JK, LM, NO, PA, BC, and 
DE with anxiety, depression, and total scale. The specific results are as follows: PA shows negative correlations with 
Anxiety, Depression, and Total Scale, with correlation coefficients of −0.046, −0.075, and −0.065, respectively. 
Conversely, BC does not exhibit significant correlations with Anxiety, Depression, and Total Scale, with p-values greater 
than 0.05. DE, on the other hand, shows significant positive correlations with Depression and Total Scale, with 
correlation coefficients of 0.058 and 0.039, respectively. There is no significant correlation between DE and Anxiety, 
with p-values greater than 0.05. FG shows significant positive correlations with Anxiety, Depression, and Total Scale, 
with correlation coefficients of 0.115, 0.157, and 0.144, respectively. HI also presents significant positive correlations 
with Anxiety, Depression, and Total Scale, with correlation coefficients of 0.063, 0.111, and 0.094, respectively. On the 
other hand, JK and LM do not exhibit significant correlations with Anxiety, Depression, and Total Scale, as the p-values 
are all greater than 0.05. Finally, NO shows significant negative correlations with Anxiety, Depression, and Total Scale, 
with correlation coefficients of −0.141, −0.167, and −0.165, respectively.

Figure 4 Spearman correlation coefficients for interpersonal personality on single dimension (N = 2741). 
Abbreviations: PA, Assured-Dominant; BC, Arrogant-Calculating; DE, Cold-Hearted; FG, Aloof-Introverted; HI, Unassured-Submissive; JK, Unassuming-Ingenuous; LM, 
Warm-Agreeable; NO, Gregarious-Extraverted.
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Figure 5 CFA model for IPIP-IPC (with unstandardized estimates). 
Abbreviations: PA, Assured-Dominant; BC, Arrogant-Calculating; DE, Cold-Hearted; FG, Aloof-Introverted; HI, Unassured-Submissive; JK, Unassuming-Ingenuous; LM, 
Warm-Agreeable; NO, Gregarious-Extraverted.
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Spearman Correlation with SCSQ
Through Spearman correlation analysis, Table 6 demonstrates the correlation between FG, HI, JK, LM, NO, PA, BC, and DE 
with active coping and passive coping. The specific results are as follows: PA, JK, LM, and NO all demonstrate positive 
correlations with both active coping and passive coping. Secondly, there is a positive correlation between BC and passive 
coping, while no significant correlation is observed between BC and active coping. DE displays a positive correlation with 
passive coping, but no significant correlation is found with active coping. DE shows positive correlations with passive coping, 
with correlation coefficients of 0.026. There is no significant correlation between DE and active coping, with p-values greater 
than 0.05. FG shows positive correlations with passive coping, but there is no significant correlation between DE and active 
coping, with p-values greater than 0.05. Similarly, FG shows positive correlations with passive coping, while no significant 
correlation was found between FG and active coping with p-values greater than 0.05.

Figure 6 CFA model for IPIP-IPC with two-dimensional angular characteristics of the circumplex structure (with unstandardized estimates). 
Abbreviations: DOM, Dominance; LOV, Warmth; PA, Assured-Dominant; BC, Arrogant-Calculating; DE, Cold-Hearted; FG, Aloof-Introverted; HI, Unassured-Submissive; 
JK, Unassuming-Ingenuous; LM, Warm-Agreeable; NO, Gregarious-Extraverted.

Table 5 Spearman Correlation Coefficients Between IPIP-IPC and PHQ-4

Negative Emotions PA BC DE FG HI JK LM NO

Anxiety −0.046* 0.033 0.019 0.115** 0.063** 0.011 −0.021 −0.141**
Depression −0.075** 0.016 0.058** 0.157** 0.111** 0.028 −0.025 −0.167**

Total Scale −0.065** 0.025 0.039* 0.144** 0.094** 0.024 −0.023 −0.165**

Notes: p < 0.05*; p < 0.01**. 
Abbreviations: PA, Assured-Dominant; BC, Arrogant-Calculating; DE, Cold-Hearted; FG, Aloof-Introverted; HI, Unassured-Submissive; JK, 
Unassuming-Ingenuous; LM, Warm-Agreeable; NO, Gregarious-Extraverted.
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Convergence and Divergence with PHQ-4
The circumplex structural summary parameters for PHQ-4 scale are provided in Table 7 and Figure 7. For anxiety, it 
peaked in the FG octants (218.5, 246.3), with elevations (−0.01, 0.03) but low to negligible amplitudes (−0.01, 0.03). R2 

values indicated prototypical profiles. For depression, it peaked at the border of the FG and HI octants (227.9, 247.2), 
with elevations (−0.00, 0.04) and small to moderate amplitudes (0.11, 0.16). R2 values indicated prototypical profiles. On 
the whole, anxiety and depression peaked in the FG octants (224.7, 246.4), with elevations (−0.01, 0.04) and small to 
moderate amplitudes (0.09, 0.15). R2 values indicated prototypical profiles.

Convergence and Divergence with SCSQ
The circumplex structural summary parameters for SCSQ scale are provided in Table 8 and Figure 8. For active coping, it 
peaked at the border of the NO and LM octants (11.0, 30.2), with elevations (0.10, 0.15) and small to moderate 

Table 6 Spearman Correlation Coefficients Between IPIP-IPC and SCSQ

Coping Strategies PA BC DE FG HI JK LM NO

Active coping 0.218** −0.011 0.026 0.010 −0.031 0.166** 0.320** 0.248**
Passive coping 0.148** 0.061** 0.111** 0.098** 0.041* 0.138** 0.189** 0.087**

Notes: p < 0.05*; p < 0.01**. 
Abbreviations: PA, Assured-Dominant; BC, Arrogant-Calculating; DE, Cold-Hearted; FG, Aloof-Introverted; HI, Unassured- 
Submissive; JK, Unassuming-Ingenuous; LM, Warm-Agreeable; NO, Gregarious-Extraverted.

Table 7 IPIP–IPC Structural Summary for PHQ-4 Scales

Profile Elevation Amplitude Displacement Fit

Anxiety 0.01 (−0.01, 0.03) 0.10 (0.07, 0.13) 233.0 (218.5, 246.3) 0.863

Depression 0.02 (−0.00, 0.04) 0.13 (0.11, 0.16) 238.2 (227.9, 247.2) 0.936
Total 0.02 (−0.01, 0.04) 0.12 (0.09, 0.15) 236.0 (224.7, 246.4) 0.908

Figure 7 Amplitude and angular displacement confidence intervals (circumplex plots) for interpersonal personalities profiles of PHQ-4 scales.
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amplitudes (0.13, 0.18). R2 values indicated prototypical profiles. For passive coping, it has low elevations (0.09, 0.14). 
R2 values below 0.70 suggested profile complexity, and therefore the amplitude and angular displacement parameters 
were not interpretable.

Discussion
This study utilized a large sample size from a multi-center cross-sectional study to test the psychometric properties and 
circumplex structure of the Chinese version of IPIP-IPC among PLWH in China. Notably, this research represents the first 
investigation to test the psychometric properties of the Chinese version of the IPIP-IPC on a nationally representative sample 
of PLWH in China and analyze its circumplex structure. Our study demonstrated that the Chinese version of IPIP-IPC was 
a reliable tool for assessing interpersonal personalities among PLWH in China. Compared to other scales used for assessing 
interpersonal personalities, the Chinese IPIP-IPC is a concise instrument consisting of only 32 items, making it practical for 
researchers to utilize in clinical settings. Our findings not only contribute to the existing body of knowledge but also offer 
valuable evidence to researchers in selecting appropriate assessment tools for evaluating interpersonal personalities within this 
specific population. Accurate and reproducible assessment tools are crucial for obtaining robust and reliable results. We 
anticipate that our study will facilitate further investigations into elucidating the underlying mechanisms linking interpersonal 
personalities to health-related outcomes, such as medication adherence, social engagement, and disease prognosis.

The results of the study indicate that the Chinese version of the IPIP-IPC scale is a simple, dependable, and consistent tool 
for assessing interpersonal personalities among PLWH in China. To evaluate the internal consistency, we employed 
Cronbach’s alpha and McDonald’s omega coefficients. The total scale exhibited a Cronbach’s alpha of 0.85, with individual 
dimensions ranging from 0.53 to 0.81, and McDonald’s omega of 0.91, with individual dimensions ranging from 0.60 to 0.83. 

Table 8 IPIP–IPC Structural Summary for SCSQ Scales

Profile Elevation Amplitude Displacement Fit

Active coping 0.12 (0.10, 0.15) 0.16 (0.13, 0.18) 21.0 (11.0, 30.2) 0.824
Passive coping 0.12 (0.09, 0.14) 0.03 (0.01, 0.06) 1.5 (306.2, 48.9) 0.275

Figure 8 Amplitude and angular displacement confidence intervals (circumplex plots) for interpersonal personalities profiles of SCSQ scales. 
Note: The dotted lines indicate low prototypicality (R2 < 0.70).
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While the Cronbach’s alpha result is not entirely satisfactory, it is important to note that only one dimension falls below the 
threshold of 0.6. In contrast, in the research conducted by Markey et al, despite conducting four studies, each yielded modest 
reliability.28 The average composite reliability across these four studies was 0.64 (ranging from 0.51 to 0.75), 0.63 (ranging 
from 0.50 to 0.77), 0.60 (ranging from 0.46 to 0.70), and 0.64 (ranging from 0.48 to 0.76), respectively. Additionally, the 
reliability of the Japanese version of the IPIP-IPC scale across its eight dimensions ranged from 0.42 to 0.79, which is even 
lower than the result of this study.60 This phenomenon may be attributed to Cronbach’s alpha relying on assumptions such as 
item normality, equal variances, and equal factor loadings within dimensions. These assumptions are idealistic when dealing 
with a large sample size from a multicenter cross-sectional study, as was the case in this study. Thus, we utilized McDonald’s 
omega coefficients, which are more flexible with these assumptions, to assess the scale’s internal consistency. For circumplex 
property, the obtained CI indicates a good fit between the correlation matrix and the circular model with 275 out of 288 order 
predictions meeting with the current data. These two indicators indicate good consistency and stability of the scale.

The CFAs tested two models to examine two aspects of the IPIP-IPC instrument: (a) the eight factors structure and (b) the 
circumplex structure of the IPIP-IPC. All the factor loadings were significant and higher than 0.70. These results indicate that the 
eight dimensions effectively measure the circumplex structure, and provide a solid foundation for further advanced analyses.

For the criterion validity, strong correlations were observed between the Chinese version of IPIP-IPC and PHQ-4 or SCSQ 
scales. Furthermore, in terms of convergence with the PHQ-4 scales, it was found that individuals with lower dominance scores 
and slightly negative warmth scores were more likely to experience negative emotions such as depression or anxiety, which 
aligns with previous research52 where individuals displaying higher levels of submissiveness reported elevated levels of 
depression or anxiety. In terms of convergence with the SCSQ scales, it was found that individuals who scored high in warmth 
and positive in dominance tended to adopt active coping styles, which is consistent with previous findings, which indicated that 
individuals with lower levels of hostility were more prone to using active coping strategies.54 However, the model fit of negative 
coping was below the threshold, suggesting that PLWH in China were prone to adopt passive coping strategies regardless of their 
interpersonal personalities. According to studies conducted in Liuzhou, China, PLWH reported experiencing discrimination due 
to a fear of casual transmission and that even some medical workers treated them badly due to such fear. The social stigma and 
discrimination may be one possible explanation as to why PLWH adopt negative coping strategies.61,62

In the Chinese version of IPIP-IPC, two items have been modified.33 Specifically, the phrase “Speak softly” has been 
replaced with “Be considerate and thoughtful towards others”, while “Get along well with others” has been replaced with 
“Be humble and courteous towards others”. This modification takes into account the nuanced cultural differences in 
social interactions within Chinese culture, which places emphasis on friendly and peaceful coexistence within groups. 
Different interpersonal personalities can explain different interpersonal behaviors and predict interpersonal outcomes. 
This underscores the importance of a person-centered approach in social support interventions. Individuals exhibiting 
higher levels of hostility may have a dislike for social contact and may also derive less benefit from it.63 Therefore, it 
might be more conducive and humanistic for social support practitioners to take interpersonal personalities of the 
recipient into consideration before implementing social support interventions. According to the complementarity theory, 
individuals are often attracted to those who demonstrate similar levels of affiliation but opposite levels of dominance. 
Considering this perspective, evaluating interpersonal personalities based on the Chinese version of IPIP-IPC could be 
essential for partner matching in social support programs in China. Also, studies have shown that interpersonal 
personalities can be associated with health outcomes,63 parenting styles,64 and the perception of therapy benefit.65 

This versatile tool may be promising not only in the field of recovering social function of PLWH but also for many other 
unexplored domains in China. With the findings from our research, the Chinese version of IPIP-IPC could be employed 
for assessing interpersonal personalities among PLWH in China with evidence. In clinical settings, health care providers 
could utilize this scale to assess interpersonal personalities of the PLWH and apply more precise interventions based on 
the results. Also, this scale can lay the foundations for future researchers to examine the underlying mechanisms between 
health outcomes and interpersonal personalities. By understanding the distinct interpersonal traits exhibited by PLWH in 
China and the potential mechanisms underlying them, public health initiatives can be designed to promote effective 
communication, social support, and overall well-being within this group.
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Limitations
However, it is important to acknowledge several limitations in this study. First, convenience sampling was employed in this 
study, which may affect the representativeness of the sample. In addition, we only test a few indicators in this study, with other 
indicators untested, such as test–retest reliability. Lastly, although our study was conducted at multiple centers, it is important 
to note that our sample only included participants from the eastern, southern, and southwestern regions of China. Therefore, 
the findings may not fully represent the characteristics of PLWH in the entire country, as the epidemiological characteristics of 
PLWH can vary across different regions in China.66 These limitations present opportunities for future research endeavors 
aimed at refining our understanding of personality traits in individuals living with HIV. Future studies could conduct further 
studies to assess other indicators, such as test–retest reliability and include participants from other regions of China to obtain 
a more comprehensive understanding of the characteristics of PLWH across the country. In addition, it is worth considering the 
potential impact of China’s one-child policy on the development of interpersonal skills among the Chinese population. Since 
the policy was lifted in 2015, a transition period may have ensued, which could have implications for interpersonal 
personalities, particularly among PLWH who may have smaller social circles. It is recommended that future studies explore 
generational differences in interpersonal personalities within Chinese culture.

Conclusions
This study conducted a comprehensive evaluation of the psychometric and circumplex properties of the Chinese version 
of the IPIP-IPC scale among PLWH in China. The findings demonstrate that the IPIP-IPC scale is a reliable tool for 
assessing interpersonal personalities within this population. These results highlight the validity and applicability of the 
IPIP-IPC scale specifically in the Chinese context, providing valuable insights into the intricacies of interpersonal traits 
among PLWH. The nuanced understanding of personality traits obtained from this analysis can serve as a crucial resource 
for healthcare professionals, enabling the development of tailored interventions and support strategies that take into 
account the diverse interpersonal needs of individuals within this community. Based on our findings, future researchers 
could choose this scale to assess interpersonal personalities in this population with evidence. Future research could delve 
deeper into exploring the relationships between specific areas such as psychological resilience, social engagement, and 
disease prognosis, and interpersonal personalities among PLWH. By conducting further investigations in these areas, we 
can enhance our understanding of the psychometric properties in this populations, ultimately improving the effectiveness 
of interventions and support systems for individuals living with HIV.
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