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Introduction: This study aimed to develop and psychometrically test the peer relationship 
scales (PRSs) for the Chinese community-dwelling elderly.
Methods: Based on the Adams–Blieszner–Ueno integrative conceptual framework, we first 
drafted item-pool from the literature review, in-depth interviews, and group discussion. After 
a cross-sectional study in Chongqing, PR, China, we recruited a random sample of 404 
community-dwelling individuals aged ≥ 65 years. Subsequently, exploratory factor analysis 
(EFA) and confirmatory factor analysis (CFA) were performed to examine the factor struc-
ture of the scales. Cronbach’s alpha coefficient and split-half reliability were used to assess 
internal consistency. Moreover, test–retest reliability, concurrent validity, and construct 
validity were all calculated.
Results: The results supported a two-factor (ie, quantity of intimate peer relationship, the 
quantity of non-intimate peer relationship) model for PRS-Quantity and a 12-item three-factor 
(ie, cognitive process, affective process, behavioral process) model for PRS-Quality. The 
Cronbach’s alpha was 0.870 for PRS-Quantity and 0.851 for PRS-Quality. Both scales showed 
good test–retest reliability (r = 0.890 for PRS-Quantity, r = 0.889 for PRS-Quality), concurrent 
validity (r = 0.832 for PRS-Quantity, −0.800 for PRS-Quality), and acceptable construct validity.
Discussion: Overall, our findings suggested that the PRSs are reliable and valid measure-
ments to evaluate the quantity and quality of peer relationships among Chinese community- 
dwelling elderly. The scales may serve as attempted tools for researchers and practitioners to 
access the social health of the elderly and evaluate the effectiveness of related services.
Keywords: peer relationship, scale, psychometric testing, community-dwelling elderly

Introduction
Social networks distinctly affect well-being and life satisfaction across the whole 
lifespan, especially in later life when risks of social isolation and health challenges 
increase.1,2 For the elderly, the main relationship types may include partners, next 
generations, other relatives, friends, colleagues, neighbors, and acquaintances.3 

Notably, among these relationships, intensive interaction usually occurs with 
peers because peers tend to exhibit similarity in terms of attitudes, values, person-
ality, and interests. Moreover, retired people have more time for leisure activities 
such as gardening, walking, and sport participation.4,5 Further, they share similar 
schedules, which allow them to interact with each other. Relative to family mem-
bers, peers may provide distinct companionship and emotional support.6 Sharifian 
et al7 also asserted that older people are more likely to turn to friends, mainly of 
a similar age, for companionship.8 Therefore, it seemed that peers play an essential 
part in older people’s social life.
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According to Lerner et al,9 peer relationship refers to “the 
broad set of direct and indirect experiences that individuals of 
all ages have with their non-familial age-mates.” Across 
many studies, it has been noted that peer relationship diffi-
culties are prone to social problems such as peer rejection, 
peer neglect, loneliness, and social isolation.10,11 The oppo-
site holds as well. For instance, a recent study found that 
aging Chinese immigrants tended to experience lower emo-
tional loneliness, fewer social participation barriers, and 
increased life satisfaction after attending peer-based support 
groups.12 Notably, as an essential part of social relationship, 
peer relationship is a manifest for social connectedness and 
may serve as an indicator of social health. Moreover, 
research evidence also confirms that good social relation-
ships result in better health. The size of the social network, 
the frequency of contacts, and so on constitute stimuli to 
enhance the perception of health and improve the quality of 
life of the elderly.13 Thus, accurately assessing the peer net-
work size and relationship quality between older adults and 
their peers is significant because a thorough understanding of 
the peer relationship can help predict the social health status 
and improve the health outcomes for the elderly through 
optimizing relationships.

Usually, the peer relationships were not directly mea-
sured but investigated within the framework of social net-
work analysis, using the index of structure, quality, and 
function of friendship, considering that peer relationship 
and friendship are often used interchangeably. The most 
frequently asked questions concerning this include the 
following: “How many friends do you see or hear from 
at least once a month?”; “How many friends do you feel 
free with to share private matters?”; and “How many 
friends do you feel close to that you can call for 
help?”.14 To this end, most scales directly measuring 
peer relationships are all aimed at youngsters. One of the 
earliest and most widely used instruments for measuring 
peer relationships was a multidimensional 40-item 
Friendship Quality Questionnaire (FQQ),15 developed by 
Parker and Asher in 1993. Several peer relations were also 
assessed using the Peer Relation Questionnaire,16 which 
measures both three types of dyadic peer relations (ie, 
mutual understanding, self-disclosure, and similarity of 
taste) and the number of friends. In addition to these 
measures, another common tool for peer relationship 
assessment is peer nomination. The peer relationship was 
judged according to whether another member nominated 
a member.17 Notably, although many tools exist concern-
ing the peer relationships of children and overall social 

relationships for the elderly, none explicitly intended for 
the measurement of peer relationships for older adults. 
Given the unique social roles of older adults (ie, retired, 
widowed), it may not be appropriate to apply the same 
measures as those used among younger adults or general 
relationships among older adults.

Therefore, to address this methodological limitation, 
this study aimed to develop the Peer Relationship Scales 
(PRSs) for community-dwelling elderly and examine the 
psychometric properties of the PRSs in a random sample 
of Chinese elderly in Chongqing city. The scales may 
enable researchers, elderly caregivers, and service practi-
tioners to measure the quantity and quality of relationships 
between older people and their peers more accurately and 
inform the development of effective interventions to 
strengthen peer relationships. Further, they may access 
related outcomes for gerontological social services.

Methods
The study protocol had been reviewed and approved by 
the ethical committees of Army Medical University, China 
[Reference No.2020–013-02]. The research was conducted 
per the Declaration of Helsinki. To develop and test the 
scales for measuring the quantity and quality of peer 
relationships among older adults, we applied a multistep 
approach as described by Boateng et al.18

Phase 1 Item Development
Identification of Domain and Item Generation
The Adams–Blieszner–Ueno integrative conceptual frame-
work has comprehensively depicted that the friendship 
pattern consists of two parts—the internal structure and 
interactive processes,19 which could provide a lens for the 
measure of peer friendship. We referenced qualitative 
results obtained in our previous in-depth interviews, 
which identified a pattern and influencing factors that are 
considered necessary in measuring the peer relationships. 
Based on this, the authors drafted the items concerning 
specific aspects of the internal structure of peer relation-
ships (eg, network size and interact frequency), and affec-
tive, cognitive, and behavioral facets of the interactive 
process of peer relationships.19 Additional items were 
developed using existing questionnaires, including the 
Berkman–Syme Social Network Index,20 FQQ,15 the 
Friendship Scale,21 the Interpersonal Support Evaluation 
List,22 the Neighborhood Cohesion Scale,23 and Guanxi 
Closeness Scale,24 and from a review of literature on 
social relationships or friendship.25–28 Through in-depth 
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discussions within the research team, all drafted items 
were modified to fit with Chinese culture and make it 
easier for the elderly to understand. Owing to the specifi-
city of response options, the instrument comprises two 
separate scales—the peer relationship scale for quantity 
(PRS-Quantity) and the peer relationship scale for quality 
(PRS-Quality). In PRS-Quantity, for items quantity 1–6, 
the response option for the number of peers was on 
a 6-point scale (0 = 0; 1 = 1; 2 = 2–3; 3 = 4–9; 4 = 10–19; 
and 5 = more than 20). For items quantity 8–12, responses 
were set as categories 0 = “never,” 1 = “less than once 
a year,” 2 = “at least once a year,” 3 = “at least once 
a month,” 4 = “at least once a week,” and 5 = “nearly 
daily,” respectively. In PRS-Quality, a 5-point Likert 
response scale (1 = Strongly disagree, 2 = Disagree, 3 = 
Neutral/Do not know, 4 = Agree, 5 = Strongly agree) was 
used to sensitively distinguish older peoples’ responses 
regarding their feelings and perceptions, reduce their cog-
nitive load, and make it easier to respond. In the end, the 
authors formulated a preliminary draft of 12 items to 
measure the number of peer relationships and 28 items to 
measure the cognitive, emotional, and behavioral dimen-
sions of the quality of peer relationships. As the target 
population was the elderly people in mainland China, all 
items were developed in Mandarin. For each subsequent 
validation, separate analyses were conducted for the PRS- 
Quantity and PRS-Quality.

Experts’ Review of Items
A two-round Delphi survey was conducted by e-mail for 
this research to screen the items included in the PRSs. 
A total of 23 experts with expertise in nursing, gerontol-
ogy, psychology, and sociology were recruited to evaluate 
the scale’s preliminary item pool. In round one, the survey 
comprised a brief introduction to the aim of the study, 
theoretical underpinnings, and development process. 
Experts were invited to provide personal information (ie, 
age, professional title, years working, and education level), 
make suggestions using a free-text format, and rate each of 
the proposed items. All items were assessed on a scale 
from 1 (“least important”) to 5 (“most important”). The 
authors discussed the items with suggested adaptations of 
the language and with less importance. Further, they were 
changed or deleted as necessary. In the second round, 
round 1 experts were presented with the changes made 
based on feedback from the previous round and were 
invited to re-rate the items’ importance and provide addi-
tional rewording suggestions, comments, or questions. 

Through this process, items were deleted, rewritten, 
added, and subsequently assessed for content validity.

Content Validity
A panel of 7 experts was asked to assess each item’s 
relevance on the PRS using a 4-point Likert scale (1 = 
not relevant, 2 = somewhat relevant, 3 = relevant, 4 = very 
relevant) to determine content validity. The item-level 
content validity index (I-CVI) and the scale-level content 
validity index (S-CVI) were calculated. The CVI for an 
item is the proportion of experts who rate it as 3 or 4. 
Moreover, items with an I-CVI of < 0.78 were deleted.29,30 

A scale-level content validity index was calculated as the 
average across items’ I-CVI (S-CVI/Ave) and the propor-
tion of items that all experts rated as relevant (S-CVI/UA, 
scale-level content validity index universal agreement). 
Acceptable thresholds for S-CVI/Ave and S-CVI/UA 
were above 0.90 and 0.80, respectively.31

Phase 2: Scale Development
Cognitive Interview
A pre-test of 10 older people using cognitive interviewing 
was performed to ensure that the elderly could understand 
and respond to the items’ conformity to the original intention.

Survey Administration and Sample Size
We use a convenience sampling strategy to recruit partici-
pants in more than six communities in the main urban areas 
of Chongqing, China. The sample inclusion criteria are as 
follows: a) ≥ 65 years old; b) have a good cognitive function 
as measured by MMSE; c) voluntarily participate in the 
study and sign the informed consent. Initially, the commu-
nity health service center staff helped put up information 
posters and conduct verbal announcements to recruit suffi-
cient participants. Subsequently, these local contacts kept in 
touch with potential participants and organized a place and 
time for researchers to meet with and explain the study to 
participants. After providing written and oral informed con-
sent, the study participants were administered a paper-based 
structured questionnaire. Those who did not have adequate 
language skills or withdrew mid-way were excluded. During 
the survey, direct face-to-face questionnaire interviews were 
conducted in Chinese by uniformly trained and qualified 
research group members who have considerable experience 
in this field. Unless the participants insisted on filling out the 
questionnaires without assistance, the investigators read the 
questionnaire to them item-by-item and then recorded their 
responses. Once each participant completed the 
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questionnaire, the investigators immediately checked on-site 
and asked the participant to complete the questionnaire if 
there were any omissions. Notably, the sample recruitment 
was conducted at a particular time (between July 2020 and 
December 2020) when the threat of coronavirus disease 
2019 (COVID-19) was already under good control in 
Chongqing, China. Therefore, the impact of the epidemic 
on recruitment was negligible.

The sample size was subsequently determined using 
the recommended minimum subject/item ratio of > 5:1.32 

In this research, PRS-Quality had a maximum of 28 items; 
therefore, the sample size should have been at least 140. 
Considering the possibility of incomplete or invalid ques-
tionnaires, we expanded the sample size by 20%;33 thus, 
the sample size should be 168 cases. Owing to the recom-
mendation for separate samples to perform EFA and 
CFA,34 the minimum sample size was 336. In total, 450 
older adults were recruited in this study. According to the 
even and odd ID numbers, the sample was split into two 
groups (sample A and sample B) to ensure the samples’ 
mutual independence for two different factor analyses.35 

Figure 1 presents the flowchart for this study.
After collecting the data, all the questionnaire data were 

sorted, coded, and double-entered into Epidata 3.1 and 
exported to SPSS 23.0 for analysis. The codes of the nega-
tively worded questions were reversed at first. If the partici-
pants answered “Do not know” to any question after multiple 

careful explanations, it was coded as a missing value to 
eliminate confounding factors.36 Multiple imputations were 
then performed to handle missing cases.37 Descriptive sta-
tistics were used to describe the sample characteristics.

Item Reduction Analysis
Item Discrimination Index 
The total scores were ranked from high to low, the first 
27% were chosen as the highest scoring group, and the last 
27% were selected as the lowest scoring group.38 

Independent samples t-tests were used to analyze the 
empirical data, with the resulting t value being the critical 
ratio (CR).39 Items with poor discrimination values (p > 
0.05) were removed from the item pool.

Item-Total Correlations 
Item-total correlations aimed at examining the relationship 
between each item vs the total score of scale items. Items 
with no significant correlation with the total score of scale 
items are less desirable and deleted from the scale.

Extraction of Factors
To identify the scales’ factor structure, we subsequently 
performed an EFA— specifically the principal components 
extraction method—on sample A (n = 202). Varimax rota-
tion was selected as it facilitates data pattern interpreta-
tion. The Kaiser-Meyer-Olkin (KMO) statistic and 
Bartlett’s test of sphericity were used to determine the 

Figure 1 Flowchart of the study.
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appropriateness of running the factor analysis. KMO 
values vary from 0 to 1, and values > 0.5 are 
acceptable.40 Bartlett’s test requires to yield a significant 
result (p < 0.05). Factor loadings ≥ 0.4 were considered 
satisfactory.41

Phase 3: Scale Evaluation
Tests of Dimensionality
To further validate whether our data fit the theoretical 
three-factor model, sample B (n = 202) was used for 
CFA by covariance matrices and the maximum likelihood 
(ML) estimation method with AMOS 24.0. A model is 
regarded as acceptable if the relative chi-square value 
(CMIN/df) is less than 3,42 the goodness-of-fit index 
(GFI) exceeds 0.90, the comparative fit index (CFI) 
exceeds 0.90,43 and the root mean square error of approx-
imation (RMSEA) is less than 0.08.44

Convergent and Discriminant Validity
The average variance extracted (AVE) was calculated to 
evaluate the convergent validity on sample B. If the AVE 
is larger than 0.50, then the convergent validity is good.42 

Discriminant validity is acceptable when the square root of 
AVE is larger than the correlation coefficients between 
each two extracted factors.45

Tests of Reliability
After the factor structure was confirmed using CFA, the 
internal consistency reliability was judged by Cronbach’s 
alpha coefficient and split-half reliability based on the 
whole sample (n = 404). Cronbach’s alpha generally >  
0.7 was considered acceptable, and that ≥ 0.80 was 
desirable.46,47 Split-half reliability was assessed as the 
Spearman-Brown coefficient. Further, 40 participants 
were randomly selected to complete the peer relationship 
scales again within two weeks to measure test–retest 
reliability.

Concurrent Validity
The concurrent validity was measured by correlating the 
PRS-Quality score with the University of California, Los 
Angeles (UCLA) Loneliness Scale. Further, the dimension 
of contacts with friends in the Lubben Social Network 
Scale (LSNS) was used as another proxy to examine the 
validity of the two-factor constructed PRS-Quantity. The 
correlations of all scale scores were calculated using 
Pearson’s correlation coefficients. P < 0.05 was considered 
statistically significant.

Results
Phase 1 Item Development
During the item selection stage, we conducted two rounds 
of the Delphi survey to elicit expert opinions regarding the 
specific items included in the PRS. The response rate was 
100% in round 1 (23/23) and 86.96% in round 2 (20/23). 
Among the 23 experts, 100% of them held a bachelor’s 
degree or a higher qualification, and 78.26% had at least 
ten years of experience in their respective professional 
fields.

In the first round, 26 items received an agreement of 
over 75% experts regarding wording and relevance, and 
five items showed a lower agreement. After considering 
the experts’ suggestions, nearly all items were revised for 
wording, and nine items were added. In the second round 
of rating, item quality 7 (I have known most of my peers 
for more than three years) and item quality 8 (There are 
peers who really understand my views or feelings) were 
dropped out because of overlap content with other items. 
Thus, a total of 40 items were selected to form the two 
scales of peer relationship: 12 items for measuring the 
internal structure of peer relationship (mainly peer net-
work size and contact frequency), and 28 items in evaluat-
ing the quality of peer relationship (mainly cognitive, 
affective, and behavioral process). The revised draft scales 
after two rounds of the Delphi survey were shown in 
Additional file 1.

According to the following expert consultation, for the 
PRS-Quality, the I-CVI was between 0.857 and 1.000, the 
S-CVI/ave was 0.980, and S-CVI/UA was 0.857. For the PRS- 
Quantity, the I-CVI was between 0.857 and 1.000. S-CVI/ave 
and S-CVI/UA were 0.976 and 0.833, respectively. The results 
suggested that most experts regarded items as relevant or very 
relevant to the peer relationship.

Phase 2: Scale Development
Cognitive Interview
Subsequently, cognitive interviews were conducted with 
ten older adults. Nearly all participants indicated that the 
wording and format of the items were understandable. 
However, two participants were confused about choosing 
the number of peers as they had many peer friends in the 
past while having no intimate peers now. Therefore, to 
avoid confusion and ensure that the items reflected an 
individual’s current state regarding peer relationship, the 
duration was added with the phrase “In the past three 
months … ” in the front instructions of the questionnaire.
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Characteristics of the Participants
In total, 420 questionnaires were received from partici-
pants for a response rate of 93.33% (420 out of 450). 
Sixteen of the questionnaires with more than 30% missing 
data were excluded. Thus, only 404 questionnaires were 
valid and used for analysis. Study participants were aged 
65–98 years, and the mean age was 75.11 years (SD = 
7.41). Other demographic information of participants is 
shown in Table 1. Furthermore, it can be inferred that 
the answers “Do not know” had little impact on the overall 
results—only 1.67% (n = 7) of participants answered “Do 
not know” for any question with 5-point Likert options 
after the items and options were carefully explained to 
them.

Item Reduction Analysis
First, the “high-low-27-percent group method” in the item 
analysis assessed the items’ discriminant index. This step 
helped to examine whether the differences in the items 
between the two groups were significant. For item quality 
6: “I feel some of my peers take advantage of me” and 
item quality 25: “I argued or quarreled with my peers”, the 
independent samples t-tests showed that there was no 
significant difference between the highest scoring and low-
est scoring groups (CR = 1.454, 0.728; p = 0.147 > 0.05, 
0.467 > 0.05, respectively). Based on the item-total corre-
lation analysis, both items quality 6 and 25 have no statis-
tically significant correlations with the total score (r = 
0.045, 0.040; p = 0.365 > 0.05, 0.419 > 0.05, respectively). 
The correlation coefficients between the total score and 
other items ranged from 0.142 to 0.825 (p < 0.01). 
Therefore, combined with the above results, items quality 
6 and 25 were omitted. The remaining 26 items for PRS- 
Quality and 12 items for PRS-Quantity were moved to the 
following analysis.

Extraction of Factors
For both item sets, the requirements for exploratory factor 
analysis in sample A were fulfilled (PRS-Quantity: KMO = 
0.862, Bartlett’s test of sphericity χ2 = 1378.583, p < 0.001; 
for the PRS-Quality, KMO = 0.909, χ2 = 2817.949, p < 
0.001). EFA was then performed on both scales. The items 
with initial eigenvalues above 1 would be systematically 
assigned to a certain factor. The criteria for removing the 
items were as follows: factor loading < 0.40, cross-loading < 
0.20, less than three items in a factor dimension.48,49 First, for 
PRS-Quality, items quality 17, 28, and 29 were sequentially 
deleted because there were less than three items in a factor 

dimension. Second, the items cross-loaded on the two or 
more factors, which were approximately balanced, would 
be eliminated. Consequently, items quality 4, 12, 15, 11, 
14, 10, 1, 27, and 30 were deleted step by step. Finally, the 
remaining 14 items were allocated to three factors, and items 
quality 5 and 9 were removed. From the professional per-
spective, they could not explain the practical meaning of the 
dimension to which they belonged.

Similarly, for PRS-Quantity, item quantity 8 was 
eliminated after the first EFA because it cross-loaded 
on the two factors with cross-loading < 0.20. Further, 
in the following EFA, item quantity 11 was removed 
because it did not fit the professional meaning of the 
factor to which it belonged. After this process, PRS- 
Quantity contained two factors. Factor 1 contained six 
items, featured an eigenvalue of 4.947, and explained 
39.952% of the variance. This factor reflected the net-
work size and contact frequency with intimate peers. 
Factor 2 contained four items, featured an eigenvalue 
of 1.575, and explained 25.272% of the variance. It 
indicated network size and contact frequency with non- 
intimate peers. The cumulative sum of variance 
explained by the two factors was 65.224% (Table 2). 
PRS-Quality contained three factors. Factor 1 contained 
three items and was consistent with the cognitive pro-
cess envisaged according to its theoretical framework. 
Factor 2 (three items) was associated with the affective 
process of the scale’s theoretical framework and 
explained 15.881% of the variance. Factor 3 contained 
six items related to the behavioral dimension that is 
envisaged according to the scale’s theoretical frame-
work. The cumulative sum of variance explained by 
the three factors was 66.781% (Table 3).

Confirmation of Dimensionality
The structure of our theoretical model was largely con-
firmed by CFA using the data of sample B. Specifically, 
the ML estimation method with bootstrapping was utilized 
to estimate the models, as the observed data significantly 
violated the assumptions of multivariate normality (multi-
variate kurtosis = 34.605 for PRS-Quantity and 56.707 for 
PRS-Quality). For PRS-Quantity, the latent variables were 
the quantity of intimate and non-intimate peer relation-
ships. The goodness-of-fit results were as follows: χ2/df 
= 2.000; CFI = 0.978; NFI = 0.957; TLI = 0.965; RMSEA 
= 0.071 (Figure 2, Table 4). The affective, behavioral, and 
cognitive processes were latent variables for PRS-Quality. 
Each item in the three factors was an observed variable. 
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The goodness-of-fit results were as follows: χ2/df = 1.921; 
CFI = 0.959; NFI= 0.919; TLI = 0.947; RMSEA = 0.068 
(Figure 3, Table 4). The results of Bollen-Stine bootstrap-
ping also accepted these model fits (rejected null hypoth-
esis with p = 0.060 for PRS-Quantity, 0.055 for PRS- 
Quality).

Convergent and Discriminant Validity
Construct validity was measured by convergent and dis-
criminant validity. In this study, the AVE ranged from 
0.459 to 0.703 (Table 5) and was greater than the recom-
mended level of 0.5. This indicated an acceptable conver-
gent validity. Furthermore, square roots of the AVEs of the 

Table 1 Demographic Characteristics of the Study Participants

Variables Categories Sample 1 
(n=404, %)

Sample 
A (n=202, %)

Sample 
B (n=202, %)

Sample 2 
(n=40, %)

Sample 3 
(n=119, %)

Sex Male 171(42.33) 92(45.50) 79(39.11) 16(40.00) 72(60.50)

Female 233(57.67) 110(54.50) 123(60.89) 24(60.00) 47(39.50)

Age range(yrs) 65–74 210(51.98) 106(52.48) 104(51.49) 8(20.00) 64(53.78)

75–84 138(34.16) 68(33.66) 70(34.65) 18(45.00) 40(33.61)

≥85 56(13.86) 28(13.86) 28(13.86) 14(35.00) 15(12.61)

Nation Han ethnicity 399(98.76) 198(98.00) 201(99.51) 39(97.50) 119(100.00)
Ethnic minority 5(1.24) 4(2.00) 1(0.50) 1(2.50) 0(0.00)

Education level Primary school and below 208(51.49) 103(50.99) 105(51.98) 30(75.00) 58(48.74)
Secondary school 117(28.96) 60(29.70) 57(28.22) 9(22.50) 36(30.25)

Senior School or Technical 

Secondary School

55(13.61) 30(14.85) 25(12.38) 1(2.50) 13(10.92)

University and above 24(5.94) 9(4.46) 15(7.43) 0(0.00) 12(10.08)

Hukou Rural 69(17.08) 37(18.32) 32(15.84) 3(7.50) 29(24.37)
Urban 335(82.92) 165(81.68) 170(84.16) 37(92.50) 90(75.63)

Living condition Living with spouse 147(36.39) 74(36.63) 73(36.14) 8(20.00) 46(38.66)
Living alone 93(23.02) 48(23.76) 45(22.28) 15(37.50) 15(12.61)

Living with children/ 

grandchildren

126(31.19) 60(29.70) 66(32.67) 17(42.50) 28(23.53)

Living with spouse and 

children

38(9.41) 20(9.90) 18(8.91) 0(0.00) 30(25.21)

Marital status Married 192(47.52) 97(48.02) 95(47.03) 8(20.00) 82(68.91)

Unmarried 4(0.99) 1(0.50) 3(1.49) 0(0.00) 2(1.68)

Widowed 198(49.01) 97(48.02) 101(50.00) 32(80.00) 31(26.05)
Divorced 10(2.48) 7(3.47) 3(1.49) 0(0.00) 4(3.36)

Average income 
monthly per capita

< ¥1000 82(20.30) 40(19.80) 42(20.79) 3(7.50) 27(22.69)
¥1000-¥2999 122(30.20) 61(30.20) 61(30.20) 16(40.00) 30(25.21)

¥3000-¥4999 161(39.85) 82(40.59) 79(39.11) 18(45.00) 50(42.02)

≥ ¥5000 39(9.65) 19(9.41) 20(9.90) 3(7.50) 12(10.08)

Religion None 359(88.86) 175(86.63) 184(91.09) 35(87.50) 109(91.60)

Buddhist 26(6.44) 16(7.92) 10(4.95) 4(10.00) 7(5.88)
Christianity 8(1.98) 4(1.98) 4(1.98) 1(2.50) 1(0.84)

Others 11(2.72) 7(3.47) 4(1.98) 0(0.00) 2(1.68)

Self-rated health Very good 50(12.38) 34(16.83) 16(7.92) 1(2.50) 12(10.08)

Good 95(23.51) 49(24.26) 46(22.77) 12(30.00) 28(23.53)

Neither poor nor good 162(40.10) 78(38.61) 84(41.58) 18(45.00) 44(36.97)
Poor 73(18.07) 34(16.83) 39(19.31) 7(17.50) 22(18.49)

Very poor 24(5.94) 7(3.47) 17(8.42) 2(5.00) 13(10.92)
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latent variables for both scales were all greater than the 
correlation coefficients between the latent variables, indi-
cating good discriminant validity.

Test for Reliability
Characteristics of the internal consistency reliability are 
shown in Table 5. For PRS-Quantity, the overall and subscale 
Cronbach’s α and split-half reliability ranged from 0.754 to 
0.895. Concerning the PRS-Quality, the standardized 
Cronbach’s α coefficient of the scale was 0.851, and those 
of dimensions were 0.815 (F1), 0.707 (F2), and 0.891 (F3). 
These results demonstrated that the scales had a satisfactory 
internal consistency and split-half reliability (Hair et al, 
2010). According to the test–retest (n = 40) performed two 
weeks apart, the Pearson correlation coefficient of each scale 

and dimension were all above 0.741, which indicated good 
consistency of the test results over time.

Test for Concurrent Validity
Of the 404 valid respondents, data from 119 (sample 3) 
participants who also finished LSNS and UCLA 
Loneliness Scale were used in the concurrent validity 
analysis. As shown in Table 5, the overall PRS-Quantity 
and its two dimensions show moderate or high association 
with the total score of contacts with friends in the LSNS (r 
= 0.467–0.832, p < 0.01). Further, as expected, there was 
a negative and significant correlation (r = −0.271 – −0.800, 
p < 0.01) between the total score of the UCLA Loneliness 
Scale and all the PRS-Quality domains. These results 
demonstrate that both PRS-Quantity and PRS-Quality 

Table 2 Results of Two-Factor Exploratory Factor Analyses for PRS-Quantity

Factor

Items of PRS-Quantity Quantity of Intimate 
Peer Relationship

Quantity of Non- 
Intimate Peer 
Relationship

Item quantity 1: If you were to list the names of intimate peers, how many people 

would you list?

0.862

Item quantity 2: How many of the peers do you feel close to living with for an hour’s 

drive?

0.829

Item quantity 3: How many peers do you feel free with to share private matters? 0.748

Item quantity 4: If you were to list the names of peers available to help and support 
you, how many people would you list?

0.790

Item quantity 5: How many close peers have you known each other for more than 
three years?

0.831

Item quantity 9: How often do you contact with your close peers by phone or online 
(such as WeChat, QQ, etc.)?

0.665

Item quantity 6: How many acquaintances (of a similar age) do you recognize, know by 
sight, or greet with?

0.644

Item quantity 7: How many peers do you usually play with you or participate in 
activities (square dancing, chess, shopping, volunteer activities, senior colleges, etc.)?

0.639

Item quantity 10: How often do you see face-to-face with acquaintances (of a similar 

age) whom you recognize or know by sight, or will greet you?

0.863

Item quantity 12: How often do you participate in activities with peers (playing chess, 

playing cards, square dancing, shopping activities, etc.)?

0.834

Variance explained (%) 39.952 25.272

Cumulative variance (%) 39.952 65.224

Abbreviation: PRS, peer relationship scale.
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measured relatively distinct quantity and quality of peer 
relationship for older adults and could predict social net-
work size for friends and social isolation.

Discussion
This study developed the theoretically-driven instruments, 
the PRSs, based on the Adams–Blieszner–Ueno integra-
tive conceptual framework for friendship and conducted 
psychometric tests. The 31-item pool was generated initi-
ally using a literature review, group discussion, and in- 
depth interview, and the collection subsequently changed 
to 40 items after two rounds of Delphi surveys.

Two scales were developed measuring the peer rela-
tionship concerning the PRS-Quantity Scale and PRS- 
Quality Scale. Both scales are multifaceted. The PRS- 
Quantity Scale reflects the quantity of intimate and non- 
intimate peer relationships. The PRS-Quality Scale con-
sists of three factors: cognitive, affective, and behavioral 
processes. EFA suggested satisfactory factor loadings for 
the sample of Chinese older adults, and the subsequent 
CFA confirmed this model with an independent sample. 

Convergent and discriminant validity indicated good con-
struct validity of both scales. Meanwhile, the psychometric 
test found that the internal consistency is favorable as 
measured by alpha reliability coefficient (0.870 for PRS- 
Quantity Scale and 0.851 for PRS-Quality Scale) and split- 
half coefficient (0.754 for PRS-Quantity Scale and 0.828 
for PRS-Quality Scale). The results also show good tem-
poral stability and content validity for both scales.

PRS-Quantity Scale
PRS-Quantity Scale showed the quantity of intimate and 
non-intimate peers and contact frequency with them for 
community-dwelling elderly. The two dimensions we ori-
ginally envisioned were the size of the peer social network 
and the frequency of peer interaction. However, the EFA 
and CFA results support the idea that it is more suitable to 
divide the scale on another two-factor model in measuring 
the quantity and contact frequency according to whether 
the peer relationships are close. Unlike previous scales, 
which only focused on close relationships such as the 
family and friends of the elderly, our scale evaluates and 

Table 3 Results of Three-Factor Exploratory Factor Analyses for PRS-Quality

Factor

Items of PRS-Quality Cognitive 
Process

Affective 
Process

Behavioral 
Process

Item quality 1: I am popular with my peers. 0.819

Item quality 2: I am good at making peer friends. 0.823

Item quality 3: On the whole I am satisfied with the interactions with my peers. 0.658

Item quality 16: I feel sad and alienated/isolated from other peers. 0.814

Item quality 18: I feel betrayed or treated unfairly by my peers. 0.842

Item quality 26: I am angry or sad because peers deliberately embarrassed me or 

slandered me.

0.712

Item quality 19: I have some peers to help me if I need help. 0.775

Item quality 20: I have some peers to care for or visit me if I am sick. 0.843

Item quality 21: I have some peers to provide information or advice if I need it. 0.868

Item quality 22: I had peers to share my feelings or private matters. 0.782

Item quality 23: I have some peers to accompany or comfort me if I feel down. 0.807

Item quality 24: I would help my peers if they need help. 0.645

Variance explained (%) 17.992 15.881 32.908

Cumulative variance (%) 17.992 33.873 66.781

Abbreviation: PRS, peer relationship scale.
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distinguishes the quantity and contact frequency of rela-
tionships within both close peers and peers that are not so 
intimate. As previously documented, contact frequency is 
one unique social resource stemming from social relations 
and can be viewed as distinct from other social resources 
(ie, social support, social strain, etc.). This resource can 
further be broken down by examining the source of this 
social contact.2 Our results are also consistent with the 
literature, which argue that relationships of proximity 
(neighbors), those of service (business personnel, includ-
ing cab drivers, sales clerks, and wait staff), and those of 
chance (strangers) may enhance well-being and shape the 
everyday social world of older adults aging in place.50 

These findings also echoes the concern of Wenger et al, 
who reported that both intimate friends and not so close- 
knit neighbors are shown to provide necessary support and 

assistance, which contribute to continuing well-being and 
independence in old age.51

Item quantity 7: “How many peers do you usually play 
with you or participate in activities (square dancing, chess, 
shopping, volunteer activities, senior colleges, etc.)” was 
loaded with the quantity of non-intimate peer relationship 
factor. One explanation could be that due to geographical 
restrictions or mobility difficulties, those who usually play 
with the elderly are the nearby peers like neighbors and 
other acquaintances with relationships of proximity, not 
those intimates who live far away. As described by 
a recent 5-year ethnographic fieldwork, elders engaged in 
regular gossip about other older people they encountered 
in their frequented establishments.52 Meanwhile, items 
quantity 3: “How many friends do you feel free with to 
share private matters?” and 4: “If you were to list the 

Figure 2 The standardized path diagrams of the confirmatory factor model for PRS-Quantity. 
Note: Quantity 1 to quantity 2 represents the items of PRS-Quantity, F1 to F2 represents the four factors of PRS-Quantity.

Table 4 Goodness-of-Fit Indexes of the Models Tested in the CFA

Model χ2/df Bollen–Stine Bootstrap p NFI CFI TLI GFI RMSEA

PRS-Quantity 2.000 0.060 0.957 0.978 0.965 0.949 0.071

PRS-Quality 1.921 0.055 0.919 0.959 0.947 0.926 0.068

Abbreviations: CFA, confirmatory factor analysis; PRS, peer relationship scale; NFI, normed fit index; CFI, comparative fit index; TLI, Tucker-Lewis index; GFI, goodness-of 
-fit index; RMSEA, root mean square error of approximation.
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names of peers available to help and support you, how 
many people would you list?” were loaded with the quan-
tity of intimate peer relationship factor. This is understand-
able because intimate peers are more likely to exchange 
instrumental support and share private matters.53

PRS-Quality Scale
The quality of social relationships experienced is possibly 
more important than the quantity of social interaction for 
older people.26 Studies have indicated that the use of 
a self-reported number of friendships is a limited proxy, 
and the examination of quality and reciprocity of friend-
ships is advocated.54 The PRS-Quality Scale in our study 
exactly fulfilled this expectation. Myers proposed that the 
structure of human attitude comprised affection, behavior, 

and cognition, which composed the ABC theory.55 The 
three factors identified in PRS-Quality were cognitive, 
affective, and behavioral processes—this was consistent 
with previous studies and theories.19 The cognitive process 
explained 17.992% of the total variance. However, as the 
relationship pattern has three components (ie, cognition, 
emotion, and behavior) that are only moderately 
correlated,56 knowing about the effect on cognition does 
not necessarily reveal much about the effects on emotion 
and behavior concerning relationship quality. Therefore, 
the second pronounced factor reflecting the quality of 
peer relationships was the “affective process,” which 
denotes an individual’s emotional reactions to peers. The 
items aimed at measuring the positive emotion domain 
were included in the original item pool, such as “I feel 

Figure 3 The standardized path diagrams of the confirmatory factor model for PRS-Quality. 
Note: Quality 1 to quality 24 represents the items of PRS-Quality, F1 to F3 represents the four factors of PRS-Quality.
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happy with my peers.” However, they were not retained in 
the final construct because these items had a cross-loading 
less than 0.2 on more than two factors according to EFA 
results. This could be related to the fact that emotional 
well-being improves with age.57,58 Thus, the positive emo-
tional experience may not be sensitive enough to measure 
the affective process of peer relationships among the 
elderly. The typical third dimension reflecting the quality 
of late-life peer relationships is behavioral processes. 
Based on Dennis’ suggestion that social support is 
embedded in the peer relationship construct,59 the beha-
vioral dimension in the PRS-Quality Scale appeared in one 
or more of the following components in their conceptuali-
zations of support—emotional, instrumental, and informa-
tional support60 —as shown from items quality 19 to 24. 
These items have something in common with that of the 
Multidimensional Scale of Perceived Social Support61 in 
measuring perceived friend support. However, there were 
distinct differences as we also included an item about the 
reciprocity of support between peers (Item quality 24: 
I would help my peers if they need help), which also 
differs from other previous instruments for 
friendship.21,62 We believe that all these specific suppor-
tive behaviors are essential embodiments of the quality of 
peer relationships.

Although the 12 items explained 66.781% of the total 
variance, and the scale showed acceptable structural valid-
ity, there were still 33.219% of variance that the model 
could not explain. As we collected data in several 

communities and given that there were large differences 
in older adults’ ability to understand, this may have caused 
additional variance. Moreover, our items may share some 
aspects (such as wording) that the model does not 
consider.

Apart from enriching our understanding of peer rela-
tionships and benefiting researchers conducting further 
investigations in this field, the PRS may enable compre-
hension of related social connectedness and social health 
of older adults. Meanwhile, the inquiry was designed to be 
particularly brief and easily understood. It usually took 10 
to 15 minutes to complete both scales in most elderly.

Limitation
Although this study offered the first step in developing peer 
relationship scales among Chinese elders and indicated their 
good reliability and validity, it still had several limitations. 
First, the sample of this study was limited and mainly from 
central urban areas of Chongqing city. The results may not be 
generalized to the national level. Further, notably, this study is 
conducted in the context of China, where the values and social 
relationships are deeply shaped by Confucian culture. It is not 
clear whether the measure of peer relationship is invariant 
across different cultures. Therefore, additional large-scale 
studies in other countries are necessary to confirm whether 
this result is globally applicable. Finally, although COVID-19 
epidemic has little impact on data collection because, during 
the period of the survey, the threat of COVID-19 was already 

Table 5 Reliability and Validity of the PRS

Factors No. of 
Items

Cronbach’s 
α(n=404)

Split-Half 
Reliability 
(n=404)

Test–Retest 
Reliability 
(n = 40)

LSNS-Friends 
(n = 119)

UCLA Loneliness 
Scale (n = 119)

AVE 
(n=202)

PRS-Quantity
Quantity of intimate peer 
relationship

6 0.880 0.895 0.897** 0.793** 0.654

Quantity of non-intimate 

peer relationship

4 0.784 0.757 0.779** 0.467** 0.594

Total scale 10 0.870 0.754 0.890** 0.832**

PRS-Quality
Cognitive process 3 0.815 0.786 0.826** −0.665** 0.703

Affective process 3 0.707 0.668 0.756** −0.271** 0.459
Behavioral process 6 0.891 0.885 0.741** −0.740** 0.544

Total scale 12 0.851 0.828 0.889** −0.800**

Note: **Statistically significant at P<0.01. 
Abbreviations: PRS, peer relationship scale; AVE, Average variance extracted; LSNS-friends, dimension of contacts with friends in the Lubben Social Network Scale; UCLA 
Loneliness Scale, University of California, Los Angeles Loneliness Scale.
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under good control in China, further research is still needed to 
explore other potential impacts of the epidemic.

Conclusions
Altogether, new measurement tools for accessing the 
quantity and quality of peer relationships among the 
elderly were developed and validated in Chinese samples. 
To our knowledge, these are the first instruments of peer 
relationships aimed at community-dwelling elderly, 
addressing both quantity and quality evaluation. The two 
PRSs were reliable and valid for the current samples. 
PRS-Quantity consists of two factors: quantities of inti-
mate and non-intimate peers. PRS-Quality is a three-factor 
structure: cognitive, affective, and behavioral processes. 
The 10-item PRS-Quantity and 12-item PRS-Quality also 
have appropriate lengths to administer and are easily 
understood for the elderly regardless of their education 
level. The two scales can be used jointly or separately 
depending on the research focus. Overall, we believe that 
the PRSs are reliable and valid measures in examining the 
quantity and quality of peer relationships among commu-
nity-dwelling elderly, predicting individuals’ social health 
status, and accessing the effectiveness of interventions 
aimed at social isolation reduction in various ways. 
Future studies of the PRSs with larger sample sizes in 
other locales are needed to demonstrate the scales’ 
generalizability.
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