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Introduction: Loneliness is a growing public health concern among older adults. This study examined the prevalence and correlates
of loneliness among community-dwelling older adults in Taiwan and compared the performance of three loneliness measurement tools.
Methods: A cross-sectional survey was conducted among adults aged >65 years recruited from community centers in Southern
Taiwan. Loneliness was assessed using the UCLA-LS-20, UCLA-LS-3, and a single-item direct measure. Psychological and health-
related variables included LSNS-6, GDS-15, GAD-7, and EQ-5D-5L. Multivariable logistic regression was used to identify factors
associated with loneliness, and ROC analysis was performed to compare the discriminatory performance of the three instruments.
Results: Among 186 participants, the prevalence of loneliness ranged from 18% to 27% depending on the instrument used. Higher
GDS-15 scores were consistently associated with loneliness across all models. Other associated factors included social network size,
living arrangement, anxiety symptoms, and self-rated health. The models using the UCLA-LS-3 and single-item measure showed high
AUC values (0.9005 and 0.8988, respectively), and the model using the UCLA-LS-20 also demonstrated good model-specific
predictive performance (AUC=0.8123).

Conclusion: Loneliness is common among older adults in Taiwan. Brief measures, such as the UCLA-LS-3 and single-item question, may
be practical for community-based loneliness screening, and the UCLA-LS-20 remains useful for more comprehensive assessment.
Keywords: loneliness, older adult, UCLA-LS-20, UCLA-LS-3, single-item direct measure, Taiwan

Introduction

Loneliness, defined as a subjective feeling of social isolation and lack of connection, is a complex and multifaceted
experience. It is conceptually distinct from social isolation, which refers to objective measures of social connectedness,
such as the number of social contacts." Although social isolation can contribute to loneliness, loneliness is a deeply
personal and emotional state that can arise even in the presence of social interactions.” It occurs when individuals feel
that their social needs are not being met and depends more on the perceived quality and adequacy of social relationships
than on objective social contact.'*

The prevalence of loneliness varies widely across countries and regions. In the United Kingdom, Germany, and the United
States, reported rates range from about 5% to 20%,” ' and rates of up to 34% have been reported in Australia.® Globally, estimates
differ by age group, from about 5-14% among adolescents and young adults to over 20% among older adults in some regions.”
Despite methodological differences across studies, these findings consistently present loneliness as a global public health
concern. The impacts of loneliness on health are multifaceted, encompassing psychological, physiological, behavioral, and

neuroendocrine aspects.* Among older adults, loneliness has been associated with depression and anxiety,'® suicide,'"'
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cardiovascular disease,'™'* cognitive decline, and immune dysfunction.*'® Loneliness may also promote unhealthy
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behaviors, such as inactivity, poor diet, substance use, and chronic stress responses, which may further increase health risks."”
Overall, loneliness may reduce life satisfaction and overall well-being.'®

The third version of the UCLA Loneliness Scale (UCLA-LS-20) is one of the most used instruments for assessing
loneliness. This 20-item self-report questionnaire was developed by Russell in 1996, with total scores ranging from 20 to 80,
a higher score reflecting greater loneliness.'**° Various cut-off values have been used to categorize UCLA-LS-20 scores, and
a score of 43 is one of the most common cut-off values to dichotomize loneliness.”'*** To improve use in large surveys,
a shorter version of the original 20-item scale was proposed in 2004. The UCLA 3-item loneliness scale (UCLA-LS-3)
contains three questions with total scores ranging from 3 to 9.7 Researchers have suggested that score 35 indicate “not
lonely”, and score 6-9 was “lonely”.?* The previous study has supported the UCLA-LS-3 as an adequate dimensional measure
of loneliness that is very similar to the UCLA-LS-20.>

In addition to questionnaire-based indirect measures, another commonly used approach for assessing loneliness is the
single-item direct measure.” This measure directly asks individuals about the degree of loneliness they experience from
their own perspective, commonly using wording such as “How often do you feel lonely?” Responses of “Often” and
“Always” are classified as chronic loneliness, and a response of “Some of the time” may be defined as transient
loneliness.?® Single-item direct measure of loneliness show a moderate correlation with the UCLA Loneliness Scale.?®
Although the direct and indirect measures are related and move in similar directions, loneliness appear to under-reported
loneliness on the direct measure compared with the indirect measure.?” One possible explanation is that some people may
be reluctant to admit to loneliness because of stigma or social desirability concerns. In this case, multi-item measures that
do not mention loneliness literally may be helpful . **=°

In Taiwan, a national survey conducted in 2017 revealed that nearly 20% of community-dwelling older adults reported feeling
lonely occasionally or frequently.*® Another study conducted during the COVID-19 pandemic indicated that lower self-efficacy,
higher social support, and greater socialization were related to increases in loneliness, while satisfaction with family support was
identified as a protective factor against loneliness.*! However, evidence remains limited about how different loneliness measures
perform among community-dwelling older adults in Taiwan. Based on this context, the present study aimed to investigate the
prevalence of loneliness among community-dwelling older adults in Taiwan and to compare three loneliness measures, including
the UCLA-LS-20, UCLA-LS-3, and a single-item direct measure. Specifically, we examined the prevalence estimates, associated

physical and psychological factors, and model-specific predictive performance across these three measures.

Materials and Methods
Study Design and Participants

The study was conducted in multiple community centers in a major city in southern Taiwan, targeting community residents.
In Taiwan, community centers are local public venues where older adults can join social, educational, health promotion, and
recreational activities. Although these centers are not only for older adults, many regular participants are older community
residents. Participants were recruited voluntarily. The inclusion criteria were as follows (a) adults aged 65 or older; (b) those
who could understand the purpose and risks of the study and were willing to participate. The exclusion criteria were (a)
major physical or mental disabilities that prevented participation; (b) difficulty communicating verbally or in writing.

The researchers explained the purpose, methods, and procedures of the study to eligible participants. After obtaining
informed consent, participants completed a hard-copy paper questionnaire. Those capable of reading and answering the
questionnaire did so independently, while those unable to read it themselves had the questionnaire administered orally by
the researchers, who recorded their responses. This study was approved by the Institutional Review Board of Chi-Mei
Medical Center (approval code: 11203-004).

Questionnaire and Measurements

Loneliness Measures

The UCLA-LS-20 is a 20-item scale designed to measure subjective feelings of loneliness and social isolation. Participants
rated each item on a scale from 1 (never), 2 (rarely), 3 (sometimes) to 4 (often). The Mandarin translation of the UCLA-LS-20
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is available,* and its psychometric properties have also been evaluated among older adults.”' Higher scores indicate greater
loneliness, and a score >43 was used to define higher loneliness in this study.

The UCLA-LS-3 comprises three questions that measure three dimensions of loneliness: relational connectedness,
social connectedness, and self-perceived isolation. Each question is rated from 1 (hardly ever), 2 (some of the time) to 3
(often). Previous research among older adults has provided supporting evidence for the use of the UCLA-LS-3 in
community-based settings.”® A score of 6-9 was used to classify participants as lonely.

The direct measure of loneliness uses a single question “How often do you feel lonely?”, with five response
categories: 1 (never), 2 (hardly ever), 3 (occasionally), 4 (some of the time), and 5 (often/always).34 Participants scoring
>3 were classified as feeling lonely occasionally or more often.

Psychological Distress, Social Network, and Quality-of-Life Measures

The Lubben Social Network Scale (LSNS-6), Geriatric Depression Scale (GDS-15), Generalized Anxiety Disorder
Assessment (GAD-7), and EuroQol instrument (EQ-5D-5L) were used to evaluate participants’ degree of social isolation,
depression, anxiety, and quality of life, respectively. All these instruments have established Mandarin translations, and
reliability and validity evidence has been reported for the LSNS-6, GDS-15, and GAD-7 in older adult populations.*>®
The EQ-5D-5L is a common measure of health-related quality of life, and utility scores were calculated using the established
Taiwanese value set.*** The EQ-5D-5L consists of two parts. The first part assesses respondents’ quality of life in five
dimensions, and the second part consists of a visual analogue scale (EQ-VAS) on which respondents rate their perceived
health. For interpretation, LSNS-6 scores <12 indicate risk of social isolation, GDS-15 scores >5 suggest possible depression,
and GAD-7 scores of 5, 10, and 15 indicate mild, moderate, and severe anxiety symptoms, respectively. Higher EQ-5D-5L
utility and EQ-VAS scores indicate better health-related quality of life and self-rated health.

Demographic Variables

Multiple demographic variables, including sex, age, religious affiliation, education level, marital status, living arrange-
ment, social media use, perceived financial sufficiency, and employment status were collected to describe the character-
istics of participants. Perceived financial sufficiency was assessed by self-report and categorized according to whether
participants perceived their financial condition as sufficient or insufficient for daily living.

Statistical Analysis

Descriptive statistics were used to summarize participants’ demographic, psychosocial, and health-related characteristics.
Continuous variables were expressed as means with standard deviations, and categorical variables were presented as
frequencies and percentages.

The prevalence of loneliness was reported separately according to the UCLA-LS-20, UCLA-LS-3, and the single-
item direct measure. Candidate covariates were selected a priori based on prior literature and conceptual relevance to
loneliness, including sociodemographic, psychosocial, and health-related factors. Multivariable logistic regression
analyses were performed separately for each loneliness measure to identify associated factors. All selected covariates
were entered simultaneously into the multivariable logistic regression models, and the odds ratios (ORs) and 95%
confidence intervals (Cls) were also presented for these selected covariates. To further examine the relative contribution
of different associated factors, additional block-wise multivariable logistic regression models were used. Model 1
included basic demographic and social characteristics, including age, sex, religion, education, marital status, living
status, social media use, perceived financial sufficiency, and work status. Model 2 further added scale-based psychosocial
and health-related measures, including LSNS-6, GDS-15, GAD-7, EQ-5D-5L, and EQ-VAS. This block-wise approach
was used to assess whether the associations observed in Model 1 were decreased or remained robust after further
adjustment for psychosocial and health-related measures. Multicollinearity among covariates was assessed using variance
inflation factors (VIFs), with VIF values >5 considered indicative of potential multicollinearity.

Receiver operating characteristic (ROC) curve analysis was used to evaluate the model-specific predictive perfor-
mance of the multivariable logistic regression models after covariate adjustment. The area under the curve (AUC) was
calculated for models using the UCLA-LS-20, UCLA-LS-3, and the single-item direct measure as outcome definitions.
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Because these models were based on different operational definitions of loneliness, AUC values were interpreted as
model-specific performance rather than direct evidence of superiority of one loneliness measure over another. To further
evaluate the comparability of the three loneliness classifications, agreement among dichotomized classifications was
assessed using Cohen’s kappa statistics. A two-tailed p-value < 0.05 was considered statistically significant. All analyses
were conducted using SAS 9.4 (SAS Institute, Cary, NC, USA).

Results
A total of 186 participants were included in this study. The mean age was 72.66 = 6.98 years, and the majority of
participants were female (66.67%). Most participants reported having religious affiliation (89.25%), were married
(67.74%), and lived with a spouse and/or descendants (65.59%). Nearly half of the participants had an education level
of elementary school or below (46.77%), and 52.69% were unemployed. The mean LSNS-6 score was 18.90+6.05,
suggesting that the overall level of social connectedness was above the commonly used threshold for social isolation risk.
The mean GDS-15 and GAD-7 scores were 2.85+£2.79 and 2.56+3.46, respectively, indicating generally low levels of
depressive and anxiety symptoms. The mean EQ-5D-5L and EQ-VAS scores were 0.87+0.23 and 83.48+13.31,
respectively, suggesting relatively favorable health-related quality of life and self-rated health (Table 1).

The distribution of loneliness levels across the three measurement tools is presented in Table 2. Based on the predefined
cut-off values, the prevalence of loneliness was 27.42% using the UCLA-LS-20 and 18.28% using the UCLA-LS-3. For the

single-item direct measure, 26.88% of participants reported feeling lonely occasionally or more often. The distributions of

Table | Characteristics of Participants

Characteristic, n (%) Total Participants
(n = 186)

Sex

Male 62 (33.33)

Female 124 (66.67)
Age

Age, mean = SD 72.66 + 698

< 70 years 68 (36.56)

2 70 years 118 (63.44)
Religious affiliation

Yes 166 (89.25)

No 20 (10.75)
Education level

Elementary school or below 87 (46.77)

Junior high school 28 (15.05)

Senior high school 40 (21.51)

University or above 31 (16.67)
Marital status

Married 126 (67.74)

Separation, divorce, or widowhood 60 (32.26)
Living arrangement

Living alone 20 (10.75)

Living with a spouse or intimate partner 47 (25.27)

Living with a spouse and descendants 75 (40.32)

Living with other relatives or friends 44 (23.66)
Social media use: text messages

Texting/receiving messages daily or weekly 133 (71.51)

Texting/receiving messages occasionally or never 53 (28.49)

(Continued)
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Table | (Continued).

Characteristic, n (%) Total Participants
(n = 186)
Social media use: video calls
Making video calls daily or weekly 68 (36.56)
Making video calls occasionally or never 118 (63.44)

Perceived financial sufficiency

Sufficient 137 (73.66)

Insufficient 49 (26.34)
Employment status

Currently employed 88 (47.31)

Unemployed 98 (52.69)
LSNS-6, mean  SD 18.90 + 6.05
GDS-15, mean * SD 285 %279
GAD-7, mean * SD 2.56 + 3.46
EQ-5D-5L, mean * SD 0.87 + 0.23
EQ-VAS, mean * SD 83.48 £ 13.31

Abbreviations: SD, standard deviation; QI, first quartile; Q3, third quartile; LSNS-6, Lubben
Social Network Scale-6; GDS-15, 15-item Geriatric Depression Scale; GAD-7, 7-item
Generalized Anxiety Disorder scale; EQ-5D-5L, EuroQol 5-dimension 5-level; EQ-VAS,
EuroQol visual analogue scale.

Table 2 Outcomes of the Three
Loneliness Measurements

Outcome Total Patients
(n =186)
UCLA-LS-20
Mean * SD 36.74 + 8.58
n (%)
Score < 43 135 (72.58)
Score = 43 51 (27.42)
UCLA-LS-3
Mean * SD 4.02  1.26
n (%)
Score 3-5 152 (81.72)
Score 6-9 34 (18.28)
Direct measure
Mean + SD 1.82 + 0.99
n (%)
Score |2 136 (73.12)
Score 3-5 50 (26.88)

Abbreviations: UCLA-LS-20, 20-item UCLA
Loneliness  Scale; UCLA-LS-3, 3-item UCLA
Loneliness Scale; SD, standard deviation.

scores for the UCLA-LS-20, UCLA-LS-3, and single-item direct measure are further illustrated using box plots in
Supplementary Figure 1.

The results of the full multivariable logistic regression models for the three loneliness measures are shown in Table 3.
In the model using the UCLA-LS-20, factors significantly associated with being classified into the high-loneliness group
(score >43) included the absence of religious affiliation (OR = 3.75, 95% CI: 1.01-13.92, p = 0.049), lower scores on the

Clinical Interventions in Aging 2026:21 hetps: 5


https://www.dovepress.com/article/supplementary_file/604568/604568%20Supplementary%20Material.docx

Tiunn et al

Table 3 Multivariable Logistic Regression Analysis of Factors Associated with Loneliness by Different Measurements

Variable UCLALS-20 > 43 p-value UCLA-LS-3 > 6 p-value Direct Measure p-value
of Loneliness > 3
OR (95% CI) OR (95% CI) OR (95% CI)

Sex

Male Ref Ref Ref

Female 0.72(0.27,1.89) 0.4980 2.21(0.63,7.73) 0.2167 2.61(0.80,8.52) 0.1131
Age

<70 Ref Ref Ref

270 2.31(0.83,6.44) 0.1112 1.42(0.39,5.23) 0.5988 0.92(0.29,2.91) 0.8912
Religious affiliation

Yes Ref Ref Ref

No 3.75(1.01,13.92) 0.0486** 1.93(0.31,12.18) 0.4859 3.74(0.85,16.52) 0.0820
Education level

Elementary school or below Ref Ref Ref

Junior high school 1.05(0.31,3.56) 0.9371 1.26(0.26,6.22) 0.7732 1.11(0.25,5.00) 0.8964

Senior high school 0.54(0.16,1.77) 0.3089 2.00(0.46,8.82) 0.3588 0.99(0.27,3.73) 0.9925

University or above 0.66(0.15,2.93) 0.5863 2.43(0.34,17.36) 0.3778 2.01(0.35,11.51) 04318
Marital status

Married Ref Ref Ref

Separation, divorce, or widowhood 0.77(0.16,3.76) 0.7457 0.09(0.01,0.67) 0.0191** 0.32(0.06,1.83) 0.1996
Living arrangement

Living alone Ref Ref Ref

Living with a spouse or intimate partner 3.71(0.42,32.62) 0.2380 0.44(0.03,6.66) 0.5571 0.26(0.03,2.40) 0.2338

Living with a spouse and descendants 1.25(0.15,10.32) 0.8332 0.11(0.01,1.60) 0.1047 0.06(0.01,0.59) 0.0158%*

Living with other relatives or friends 1.92(0.35,10.68) 0.4557 0.98(0.11,8.67) 0.9845 0.18(0.03,1.04) 0.0558
Social media use: text messages

Texting/receiving messages daily or weekly Ref Ref Ref

Texting/receiving messages occasionally or never 0.64(0.23,1.78) 0.3898 1.14(0.30,4.28) 0.8478 2.43(0.74,7.98) 0.1428
Social media use: video calls

Making video calls daily or weekly Ref Ref Ref

Making video calls occasionally or never 1.13(0.42,3.06) 0.8077 5.05(1.10,23.21) 0.0372%* 2.34(0.70,7.82) 0.1665
Perceived financial sufficiency

Sufficient Ref Ref Ref

Insufficient 1.88(0.75,4.72) 0.1776 1.44(0.42,4.95) 0.5600 1.35(0.48,3.82) 0.5676
Employment status

Currently employed Ref Ref Ref

Unemployed 0.67(0.27,1.68) 0.3916 1.42(0.42,4.81) 0.5761 1.63(0.57,4.63) 0.3603
LSNS-6 0.90(0.83,0.97) 0.0077%* 1.04(0.94,1.15) 0.4577 1.00(0.91,1.09) 0.9611
GDS-I5 1.33(1.09,1.62) 0.0057+* 1.55(1.21,1.99) 0.0005** 1.46(1.16,1.85) 0.0013**
GAD-7 1.15(1.00,1.32) 0.0505 1.00(0.85,1.19) 0.9668 1.27(1.07,1.51) 0.0058**
EQ-5D-5L 0.74(0.59,0.92) 0.0075%* 1.05(0.79,1.40) 0.7235 0.86(0.65,1.14) 0.2926
EQ-VAS 0.99(0.95,1.03) 0.7425 0.95(0.91,1.00) 0.0535 0.94(0.90,0.99) 0.0089+*

Abbreviations: OR, odds ratio; Cl, confidence interval; Ref, reference group; UCLA-LS-20, 20-item UCLA Loneliness Scale; UCLA-LS-3, 3-item UCLA Loneliness Scale;
LSNS-6, Lubben Social Network Scale-6; GDS-15, |5-item Geriatric Depression Scale; GAD-7, 7-item Generalized Anxiety Disorder scale; EQ-5D-5L, EuroQol 5-dimension
5-level; EQ-VAS, EuroQol visual analogue scale. ** p < 0.05.

LSNS-6 (OR = 0.90, 95% CI: 0.83-0.97, p = 0.008), higher scores on the GDS-15 (OR = 1.33, 95% CI: 1.09-1.62,
p = 0.006), and lower scores on the EQ-5D-5L (OR = 0.74, 95% CI: 0.59-0.92, p = 0.008).

In the model using the UCLA-LS-3, factors significantly associated with loneliness (score >6) were marital status,
frequency of video calls, and GDS-15 scores. Compared with married participants, those with other marital statuses
(separated, divorced, widowed) were inversely associated with loneliness (OR = 0.09, 95% CI: 0.01-0.67, p = 0.019).
Participants who occasionally or never used video calls had a significantly higher risk of loneliness compared to those
who used them daily or weekly (OR =5.05, 95% CI: 1.10-23.21, p = 0.037). A higher GDS-15 score was associated with
an increased risk of loneliness (OR = 1.55, 95% CI: 1.21-1.99, p = 0.001).
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Figure | ROC curves among three different Loneliness measurements.

In the model for the direct measure of loneliness (score >3), living arrangement, GDS-15, GAD-7, and EQ-VAS were
significantly associated with loneliness. Compared to living alone, living with a spouse and children was inversely associated
with loneliness (OR = 0.06, 95% CI: 0.01-0.59, p = 0.016). Higher scores on the GDS-15 (OR = 1.46, 95% CI: 1.16-1.85,
p=0.001) and GAD-7 (OR = 1.27, 95% CI: 1.07-1.51, p = 0.006) increased the risk of loneliness. Conversely, better self-rated
health was associated with a lower risk of loneliness (OR = 0.94, 95% CI: 0.90-0.99, p = 0.009). In the block-wise analyses, the
associations of several demographic and social variables observed in Model 1 were decreased after adding scale-based
psychosocial and health-related measures in Model 2 (Supplementary Table 1).

ROC analysis was performed to evaluate the model-specific predictive performance of the three models after
adjusting for all covariates. The AUC was 0.8123 for the model using the UCLA-LS-20 definition, 0.9005 for the
model using the UCLA-LS-3 definition, and 0.8988 for the model using the single-item direct measure. According to the
commonly accepted AUC interpretation criteria, AUC of 0.8-0.9 had good discrimination, and AUC>0.9 indicated
excellent discrimination. Therefore, all three models demonstrated good to excellent model-specific predictive perfor-
mance. The models using the UCLA-LS-3 and the single-item direct measure as outcome definitions showed higher AUC
than the model using the UCLA-LS-20 definition (Figure 1). Agreement analyses were performed to further compare the
dichotomized loneliness classifications across the three measures. Agreement was moderate between the UCLA-LS-3
and the single-item direct measure (kappa=0.665), but fair between the UCLA-LS-20 and the single-item direct measure
(kappa=0.334), and between the UCLA-LS-20 and the UCLA-LS-3 (kappa=0.352).

Discussion

This study investigated the factors associated with loneliness among community-dwelling older adults in Southern
Taiwan and compared three different loneliness measurement tools. Our findings indicate that loneliness is an important
issue, with prevalence rates ranging from 18% to 27% depending on the instrument used. These estimates are comparable
to Taiwan’s nationwide survey which reported nearly 20% of community-dwelling older adults felt lonely occasionally or
frequently.®® A key finding is that depressive symptomatology (GDS-15) was a robust and consistent factor associated
with loneliness across all three models. Furthermore, the brief UCLA-LS-3 and single-item direct measure demonstrated
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good model-specific predictive performance, and the UCLA-LS-20 remains useful for a more comprehensive assessment
of loneliness.

The strong, consistent association between higher GDS-15 scores and loneliness across all three models aligns with
a large body of existing literature, confirming the close relationship between depression and loneliness in older adult.*'
This relationship is likely bidirectional; longitudinal studies have demonstrated that loneliness can predict the onset of
depression, and depression may similarly lead to social withdrawal, thus intensifying loneliness.*** While this link is
robust, some researchers have argued that the association may be partially confounded by underlying personality traits,
such as neuroticism, which predispose individuals to both depression and loneliness.***> However, the consistency of the
association across diverse populations and its persistence after controlling for clinical covariates suggests that loneliness
and depression are distinct, albeit overlapping, constructs.*' This underscores the need for integrated mental health
screening. Given this overlap, our finding suggest that brief loneliness measures may be useful as preliminary tools for
identifying older adults who require further emotional or psychosocial assessment in busy clinical settings.*®

A key contribution of this study is the comparison of loneliness assessment approaches among current sample of
community-dwelling older adults in Taiwan. The models using the UCLA-LS-3 and the single-item direct measure showed
high AUC values, and the model using the UCLA-LS-20 also demonstrated good model-specific predictive performance.
However, these AUC values should be interpreted cautiously because these three models were based on different operational
definitions of loneliness. Additionally, these findings suggest that brief measures may have practical value for identifying older
adults who may require further assessment in community or clinical settings. Our findings are consistent with previous studies
supporting the reliability and construct validity of the UCLA-LS-3 as a proxy for the full scale,” and a large-scale cohort study
also indicated that single-item loneliness measures could be used to predict major health outcomes, including mortality.24

Theoretically, longer scales may better capture the complex and multidimensional nature of loneliness, such as
distinctions between social and emotional loneliness.*” Although the UCLA-LS-20 demonstrated good model-specific
predictive performance in our study, its observed AUC was numerically lower than those of the models using the two
brief measures. A possible explanation is that the 20-item scale may induce greater respondent burden or cause
confusion, especially among older populations or those with lower educational attainment.*® This may introduce response
variability or measurement noise. Therefore, brief measures are easier to administer and may be more feasible for use in
busy primary care settings or large-scale community health surveys, facilitating broader screening and earlier interven-
tion of individuals who may benefit from further evaluation.*® Nevertheless, the UCLA-LS-20 remains valuable with
a more comprehensive assessment of loneliness.

Cultural context may also affect how loneliness is experienced, reported, and measured. In Taiwan and other East
Asian societies, which are often characterized by family-centered values and collective interdependence, loneliness may
be perceived and regulated differently than in Western individualistic cultures. For older adults In Taiwan, loneliness is
frequently intertwined with traditional concepts of filial piety and family structure. As personal identity and well-being
are often embedded in family and social relationships, loneliness may be experienced not only as an individual emotional
state but also as a perceived relational deficiency or unmet expectation of family companionship.*’ In addition, East
Asian cultures tend to favor emotion suppression and avoidant coping strategies, whereas Western cultures often
prioritize active, problem-focused coping and the reappraisal of stressful situations. This suppression can make loneliness
more difficult to identify or disclose in clinical or social settings in East Asia.’® Therefore, Western-developed
instruments, such as the UCLA-LS, should be interpreted with attention to cultural context.

The different models also revealed unique sets of factors, highlighting the multifaceted nature of loneliness. The
UCLA-LS-20 model identified lack of religious affiliation and weaker social networks, measured by the LSNS-6, as
factors associated with loneliness. This supports a vast literature emphasizing the protective role of social capital against
loneliness.”" In contrast, the single-item direct measure linked loneliness with more direct indicators of health and
environment, such as living alone and poorer self-rated health. This finding is also consistent with previous studies
identifying living alone as a primary risk factor for social isolation and poor self-rated health as a strong correlate of
emotional distress and mortality.”*>>

This divergence suggests that different instruments may capture different facets of the loneliness construct. The UCLA-LS
-20, with items focused on companionship and social integration, may be more sensitive to deficits in social network. In
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contrast, the single-item question, as a direct inquiry about emotional state, may capture subjective distress arising from
objective, adverse circumstances, such as poor health or domestic isolation. These findings reinforce the idea that the choice of
instrument should be guided by the specific aspect of loneliness that researchers or clinicians intend to assess.

Some findings warrant further exploration. In the UCLA-LS-3 model, participants with a marital status other than
married, including those who were widowed or divorced, had a lower risk of loneliness. This counterintuitive result may
suggest that marital quality, rather than marital status alone, is the more critical factor, or that these individuals have
developed more resilient alternative support networks over time.>* In addition, participants who used video calls
occasionally or never had a higher likelihood of loneliness than those who used them daily or weekly. This finding
may reflect the role of digital communication in maintaining social connection. Social Internet use has been proposed to
reduce loneliness when it could help reconnection and increase existing social relationships.”” Video-mediated commu-
nication may be particularly suitable for older adults because it makes interaction with family members and friends
across geographical distance.’®’” However, evidence regarding the effectiveness of video calls for reducing loneliness
among older adults remains limited.’® Alternatively, frequent video-call users may already have stronger social networks,
which could partly explain their lower loneliness. Future studies are needed to clarify whether digital communication
reduces loneliness or simply reflects pre-existing social connectedness.

Limitations

This study has several limitations. Firstly, the cross-sectional design precludes the establishment of causal relationships
between the identified factors and loneliness. To elucidate these causal pathways, future research employing
a longitudinal study design should be helpful. Secondly, no a priori power calculation was conducted, and the sample
size was determined by the number of eligible participants recruited during the study period. Although the sample size
was considered reasonable for estimating loneliness prevalence in this exploratory study, it may have limited statistical
power to detect modest associations and to compare model-specific predictive performance across the three loneliness
measures. Thirdly, the reliance on self-report measures is subject to potential recall and social desirability biases. Future
studies could reduce this limitation by using validated instruments, standardized administration procedures, and com-
plementary qualitative approaches to better capture participants’ subjective experiences of loneliness. Finally, because the
participants were recruited from community centers, selection bias should be concerned. Older adults who actively
participate in community center activities are likely to be healthier, more functionally independent, and more socially
engaged than those who are homebound, frail, or socially isolated. Previous studies in Taiwan have shown that social
participation and active engagement in social groups are associated with better mental and physical health among older
adults.>>** Community-based programs are also often designed to support older adults in maintaining independence.®’
Therefore, participants may not be fully representative of the broader community-dwelling older population in Taiwan,
and the prevalence of loneliness may have been underestimated. Moreover, although participants were recruited from
multiple community centers, between-center differences were not examined. This may limit the generalizability of our
findings. To improve generalizability, future studies should utilize stratified random sampling combined with a multi-site
recruitment strategy, drawing participants from diverse settings such as home care services or residential facilities.

Conclusion

In conclusion, loneliness is a prevalent concern among community-dwelling older adults in Southern Taiwan and is
associated with depression, anxiety, social disconnectedness, and poorer health. The UCLA-LS-3 and single-item direct
measure may be practical tools for loneliness screening, and the UCLA-LS-20 remains useful for providing a more
comprehensive assessment of loneliness. In the absence of a gold standard or common external criterion, our findings
should be interpreted as supporting the practical utility of brief measures in community settings. Future research should
employ longitudinal designs to elucidate causal pathways and further explore nuanced relationships, such as the roles of
marital quality and digital social interaction on loneliness. Clinically, these findings support routine attention to loneliness
and the development of multifactorial interventions that address mental health, promote social engagement, and support
well-being in older adults.
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