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Purpose: As the number of older adults in society increases, their social roles and networks, as well as their physical function, 
decrease. This study aimed to clarify the association between social networks and physical function among people aged ≥ 60 years in 
rural Thailand.
Patients and Methods: This cross-sectional study was conducted in the Photharam District, Ratchaburi Province, Thailand. 
Participants were required to be at least 60 years old and be able to walk to the health center. Social networks were surveyed using 
the Thai version of Lubben Social Network Scores-6. Four physical function measures, namely hand grip strength, five-times-sit-to- 
stand test, timed up-and-go (TUG) test, and one-leg standing, were considered. Regression analysis was conducted with Lubben Social 
Network Scores-6 as the dependent variable and the four types of physical function as independent variables.
Results: A total of 497 older adults aged 60 years or more were enrolled; 82 were males, and 412 were females. The mean Lubben 
Social Network Scores-6 was 14.9 ± 5.7. Only the TUG test was associated in a single and multiple regression analysis with the 
Lubben Social Network Scores-6 as the dependent variable and the four physical function assessments as independent variables.
Conclusion: The TUG test assessed the smoothness of normal standing and walking, which are essential physical functions for 
maintaining a social network and meeting people. This suggests a relationship between physical function and social network.
Keywords: Lubben Social Network Scores-6, social relationship, timed up-and-go test, aging

Introduction
Population aging is a common challenge in many developed countries. The percentage of older adults (aged ≥ 60 years) 
worldwide increased from 9.2% in 1990 to 11.7% in 2013 and is expected to reach 21.2% by 2050.1 Thailand is one of 
the fastest aging countries in Southeast Asia; in 2005, 10% of Thailand’s population was over 60 years of age. A previous 
study showed that the number of people aged ≥ 60 years will reach 20% by 2050, making Thailand the second country in 
Southeast Asia, after Singapore, with the most aged population.2,3

One challenge with the increase in the number of older adults is the decreased roles and social networks of older 
adults.4–6 Social networks form a web of social interactions and relationships, and older adults with limited access to 
these networks are at high risk of social isolation.7 According to the World Health Organization (WHO), maintaining 
social networks is one of the most important aspects of promoting the health of older adults. Its importance during the 
coronavirus disease 2019 pandemic has been suggested, particularly in relation to social isolation.8 According to the 
conceptual model proposed by Berkman et al, social networks influence health through various pathways, such as social 
support, social influence, social engagement, and access to resources.9 In addition, previous studies have shown that 
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a lack of social networks among older adults is associated with various health risks, including depression, suicide, early 
death, development of heart disease and stroke, poor physical health, and reduced subjective well-being.10–13

Although there have been studies on social networks among older adults, few have investigated their relationship with 
physical function.14 In general, musculoskeletal mass declines in old age, increasing the risk of frailty and sarcopenia.15– 

17 Older adults are less active, and their physical function declines, which may result in long-term care.18–20 The need for 
long-term care can reduce the quality of life and increase the burden on caregivers; to prevent this situation, older adults 
must maintain their physical function. Maintaining a strong social network may promote healthy behaviors and prevent 
physical function decline through interactions with others; however, this association needs to be clarified.21

In Thailand, a rapidly aging country, the association between social networks and depression has been studied 
relatively in detail. One study suggests that regular and frequent interaction with various social contacts may prevent 
geriatric depression, which is common among older adults.22 However, few studies have been conducted on physical 
activity. Therefore, in this cross-sectional study, we aimed to determine the physical functions associated with social 
networks among people aged ≥ 60 years in rural Thailand.

Materials and Methods
Study Area and Participant
This cross-sectional study was conducted in the Photharam District, Ratchaburi Province, Thailand, between May 2023 
and January 2024. Ratchaburi Province is approximately 100 km west of Bangkok and has ten districts, including 
Photharam. Photharam District has 31 health centers. This area was chosen as it is not the center of the province and has 
a large aging population, with the younger generation moving to urban areas for work. The health center has a function 
complementary to that of the hospital and has a nurse on staff. Of the 31 health centers in Photharam District, 13 
participated in this study. Those aged ≥ 60 years who could walk to a health center were included. Exclusion criteria were 
neurological diseases and dementia. The health centers recruited local residents, and those who voluntarily participated 
were included in the study.

Questionnaire-Based Investigation
Trained interviewers conducted the surveys through face-to-face interviews; 4–5 nurses and clerks at each health center 
conducted the interviews, and the survey methodology was explained in advance. The survey included the following 
basic information: age, sex, height, weight, presence of chronic diseases, frequency of going out, drinking history, 
smoking history, education level, and presence of family members living with the participants. Some basic information 
was obtained from previous studies, and additional items were added as necessary.23–25 Social networks were surveyed 
using the Thai version of Lubben Social Network Scores-6 (LSNS-6).26 The LSNS-6 was developed specifically for use 
in the older adult population and has since been widely used in both research and clinical settings.27–31 It consists of six 
items, namely three family and three friend items. On a 5-point Likert scale, 0 = none, 1 = 1 person, 2 = 2 people, 3 = 3–4 
people, 4 = 5–8 people, and 5 = 9 or more people, with higher scores indicating stronger networks. The total score was 30 
points on a scale of 15 for family items and 15 for friend items, and scores < 12 indicated social isolation.

Physical Function
Four physical function measures, namely hand grip strength, five-times-sit-to-stand (FTSS) test, timed up-and-go (TUG) 
test, and one-leg standing, were considered in the study. All four measures were chosen from those commonly used to 
assess physical function in older adults based on previous studies.32,33 Hand grip strength, measured using a Hand grip 
Dynamometer (Model no. T. K. K. 5401 GRIP-D, Takei Scientific Instruments, Niigata, Japan), was repeated twice on 
each side, and the highest value was used. In the FTSS test, the participant sat on a chair with arms folded, got up from 
the chair as quickly as possible, and then sat down again, repeating the process five times. A stopwatch was used to 
measure the time required by the participants to stand up from a sitting position and sit back down five times as quickly 
as possible (Model no. 4–3747-01, AS ONE Corporation, Osaka, Japan). In the TUG test, the participants were asked to 
get up from a chair, walk at a normal speed, turn at a landmark 3 m away, return, and finally sit down again. A stopwatch 
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was used to measure the time required by the participants to complete the task. For the one-leg stand, the participants 
were asked to choose the side they preferred, on the left or right, and the time from the moment they lifted one leg to the 
moment they set it on the floor was measured. The maximum time was limited to 60s. A stopwatch was used to measure 
the time required by participants to complete the task. All tests were performed by trained personnel according to 
standard procedures.

Statistical Analysis
Basic information (age, sex, height, weight, presence of chronic diseases, frequency of going out, drinking history, smoking 
history, education level, and presence of family members living with the participants) is presented as percentage or mean ± 
standard deviation. The LSNS-6 scores and physical function assessment items are presented as mean ± standard deviation, 
median, and interquartile range (IQR). Single regression analysis (Model 1) was conducted with LSNS-6 scores as the 
dependent variable, the four types of physical function as independent variables, and unstandardized coefficients (B), 
standardized partial regression coefficients (β), standard errors (SE), and p-values were calculated. Multiple regression 
analysis (Models 2 and 3) was conducted with LSNS-6 scores as the dependent variable, and unstandardized coefficients 
(B), standardized partial regression coefficients (β), standard errors (SE), and p-values were calculated. Model 2 comprised 
four physical function assessment items with independent variables adjusted for age, sex, and BMI. Model 3 was added to 
Model 2, with the independent variables adjusted for the frequency of going out, college degree, and marital status. In 
addition, as a sub-analysis, the total scores for family-only and friends-only in the LSNS-6 scores were used as dependent 
variables, and single and multiple regression analyses were conducted using the same method. Independent variables were 
also analyzed using the same variables as in Models 2 and 3. Statistical analysis was performed using IBM SPSS (IBM 
SPSS for Windows, Inc. Version 28), with the level of statistical significance set at 5%.

Results
Participant Attributes
The demographics of the target population are shown in Table 1; a total of 497 older adults aged ≥ 60 years were 
enrolled; 82 were males, and 412 (83.5%) were females. The average age was 69 ± 7 years, and 52.9% were in their 60s. 
Regarding chronic diseases, 51.3% had hypertension, and 33.1% had hyperlipidemia. Regarding the frequency of going 

Table 1 Summary of Participants’ Characteristics (n=497)

N %

Sex (n = 497) Female 415 83.5

Male 82 16.5

Age, years (n = 497) 60–69 263 52.9

70–79 188 37.8
80- 46 9.3

Mean ± SD 69.7 ± 6.3

BMI (n = 494) Mean ± SD 24.8 ± 4.2

Chronic disease (n = 495) No 140 28.3
Hypertension 253 51.3

High cholesterol 164 33.1

Diabetes 124 25.1
Heart disease 34 6.9

Knee osteoarthritis 52 10.5
Hearing loss 8 1.6

Visual impairment 24 4.8

Total Mean ± SD 1.42 ± 1.25

(Continued)
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out, 69.9% of the participants went out daily, while education level showed that 69.7% had finished elementary school. 
Moreover, 51.1% were married, 27.8% were bereaved, and 16.5% were single; 42% lived with their spouse, and 
approximately 53.5% lived with their children. Most (93.9%) of the participants did not consume alcohol.

The results of LSNS-6 and physical function assessment are presented in Table 2. The mean LSNS-6 score was 14.9 ± 
5.7. The mean LSNS-6 score for family was 6.9 ± 3.1, while that for friends was 7.9 ± 3.8. Friend scores were 
approximately 1 point higher than family scores. Among the participants, 27.6% had LSNS-6 scores of < 12, classified as 
being in social isolation. As for the physical function values, the mean hand grip strength, FTSS, TUG, and one-leg 
standing values were 23.2 ± 6 kg, 10 ± 2.6 s, 10 ± 2.8 s, and 14.6 ± 16.6 s, respectively.

Regression Analysis Results
Table 3 presents the results of regression analyses. In a single regression analysis of Model 1, only the TUG test was 
associated with the LSNS-6 as the dependent variable and the four physical function assessments as independent 
variables. In the multiple regression analysis of Models 2 and 3, only the TUG test was found to be associated with 
the physical function assessments.

Sub-Analysis Results
The results of the sub-analysis are presented in Table 4. Only the TUG test was found to be associated with the LSNS-6 scores 
of friends, while none of the four physical function aspects were found to be associated with that of family members.

Table 1 (Continued). 

N %

Frequency going out (= 495) Everyday 346 69.9

6–5 times/week 28 5.6
4–3 times/week 59 11.9

1–2 times/week 43 8.7

3–4 times/month 5 1
1–2 times/month 14 2.8

Total Mean ± SD 5.74 ± 2.1

Education level (= 495) Elementary school 345 69.7

Junior high school 41 8.3

High school 53 10.7
University 56 11.3

Who you live with (= 493) Alone 55 11.2
Wife/Husband 207 42

Son/Daughter 264 53.5

Grandchild 110 22.3
Brother/Sister 59 12

Relative 11 2.2

Marital status (= 497) Yes 254 51.1

No 82 16.5
Divorce 23 4.6

Bereavement 138 27.8

Smoking (= 497) No 464 93.4

Yes 27 5.4

Before 6 1.2

Drinking alcohol (= 494) Yes 30 6.1

No 464 93.9

Abbreviation: BMI, body mass index.
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Table 2 LSNS-6 and Physical Function Assessment (n=497)

N %

LSNS-6 (n = 497) Less than 13 points 
(Social isolation)

137 27.6

Total amount Mean ± SD 14.9 ± 5.7

Median (IQR) 15 (11–19)

-Family-only Total Mean ± SD 6.9 ± 3.1

Median (IQR) 7 (5–9)

-Friends-only Total Mean ± SD 7.9 ± 3.8

Median (IQR) 8 (5–11)

Physical function Hand grip strength (n = 497) Mean ± SD 23.2 (± 6)
assessment Median (IQR) 22.8 (19.4–25.8)

FTSS test (n = 493) Mean ± SD 10 (± 2.6)
Median (IQR) 9.7 (8.2–11.5)

TUG test (n = 496) Mean ± SD 10.6 (± 2.8)

Median (IQR) 10 (8.8–11.7)

One-leg standing (n = 495) Mean ± SD 14.6 (± 16.6)

Median (IQR) 7.2 (3.5–19.1)

Abbreviations: LSNS-6, Lubben Social Network Scores-6; FTSS, five-times-sit-to-stand; TUG, timed up-and-go.

Table 3 Regression Analysis Results

Social Network (LSNS-6) total amount (n = 497)

Model 1 Model 2 Model 3

B SE β P value B SE β P value B SE β P value

Hand grip (n = 497) 0.061 0.043 0.063 0.158 0.047 0.059 0.049 0.431 0.048 0.059 0.051 0.414

FTSS test (n = 493) −0.182 0.098 −0.083 0.064 −0.029 0.127 −0.013 0.823 −0.039 0.127 −0.017 0.758
TUG test (n = 496) −0.314 0.091 −0.153 < 0.001*** −0.289 0.121 −0.134 0.017* −0.243 0.12 −0.112 0.044*

One-leg (n = 495) 0.025 0.016 0.073 0.104 0.016 0.017 0.045 0.366 0.013 0.017 −0.038 0.448

Notes: Model 1 - simple regression analysis. Model 2 - adjusted for Model 1 plus age, sex, BMI. Model 3 - adjusted for Model 2 plus age, sex, BMI, chronic disease total, 
frequency going out total, education level (University), marital status (Yes). *p < 0.05, ***p < 0.001. 
Abbreviations: LSNS-6, Lubben Social Network Scores-6; Hand grip, Hand grip strength; FTSS, five-times-sit-to-stand; TUG, timed up-and-go; One-leg, One-leg standing.

Table 4 Sub-Analysis Results

Social Network (LSNS-6)-friend-only total (n = 497)

Model 1 Model 2 Model 3

B SE β P value B SE β P value B SE β P value

Hand grip (n = 497) 0.056 0.029 0.088 0.05 0.058 0.04 0.091 0.145 0.054 0.04 0.085 0.178

FTSS test (n = 493) −0.125 0.066 −0.085 0.059 0.014 0.085 0.009 0.874 0.012 0.087 0.008 0.891

TUG test (n = 496) −0.235 0.061 −0.171 < 0.001*** −0.194 0.081 −0.133 0.017* −0.165 0.082 −0.113 0.045*

One-leg (n = 495) 0.021 0.01 0.089 0.048* 0.011 0.012 0.047 0.345 0.008 0.012 0.033 0.518

(Continued)
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Discussion
This is the first study on the association between social networks and physical function among people aged ≥ 60 years in 
rural Thailand. Few studies have been conducted on the social networks of older adults in Thailand; therefore, the present 
study has valuable implications for the country’s increasing number of older adults. In this study, the TUG test was 
strongly related to social networks, indicating that social networks and physical function are associated.

The average total LSNS-6 scores among older adults in rural Thailand was 14.9. This score was lower than those 
reported in previous studies from Japan and Europe11,14 but comparable to those reported in previous studies from 
Malaysia and Singapore in the same Southeast Asian region. The percentage of those classified as socially isolated with 
a score of less than 12 was 27%, higher than reported in other countries.29,34

The percentage of those with < 12 points, classified as socially isolated, was 27%, higher than that reported from 
other countries.35 This score varies depending on the type of environment in which people live for ease of social 
connection, and as noted in past studies, the main reason for the lower social network score is the lack of developed 
social infrastructure in rural areas of Thailand.36 The physical function values were comparable to those reported in 
previous studies from Thailand and represent the physical function of older adults in the country.24,37–39

In this study, only the TUG test was associated with the LSNS-6 scores and physical function in single and multiple 
regression analyses. TUG test assesses the smoothness of normal standing and walking, an important physical function in 
maintaining an appreciable social network and meeting people. Previous studies have reported that the TUG test is associated 
with the LSNS-6 scores.40 However, hand grip strength, FTSS test, and one-leg standing were not associated with those in the 
LSNS-6 scores. A possible reason is that hand grip strength is primarily an upper-extremity muscle strength and is not 
significantly involved in mobility.41 The FTSS test is primarily a measure of instantaneous force and is not considered to be 
related to meeting people.42 One-leg standing primarily assesses balance ability, which is considered a greater factor in fall 
prevention than mobility.43 In previous studies on the association between physical function and the LSNS-6 scores, both TUG 
and FTSS were found to be associated with the LSNS-6 scores; however, in the current study, only the TUG test was related to 
the LSNS-6 scores.44 The reason for this, as noted in previous studies, was that the TUG test is a measure that reflects the 
activities of daily living, especially since it includes tasks such as standing and changing direction, compared to the other 
measures.45 Therefore, only TUG test results were associated in the present study.

Regression analysis of the LSNS-6 scores with friends and family members in the sub-analysis (Table 3) resulted in 
only the LSNS-6 scores of friends being related to physical function; the LSNS-6 scores of the family were not 
associated with physical function. Older adults are expected not to be able to meet their friends unless they maintain 
high physical function. Previous studies in other countries have shown similar results, indicating that a low friend 
network, compared to a low family network, significantly impacts the physical function of older adults, consistent with 
the present study’s results.46 Overall, maintaining a smooth level of walking and standing movements, especially 
regarding friendships, was associated with maintaining a high level of social networking.

Table 4 (Continued).  

Social Network (LSNS-6)-family-only total (n = 497)

Model 1 Model 2 Model 3

B SE β P value B SE β P value B SE β P value

Hand grip (n = 497) 0.004 0.024 0.008 0.852 −0.011 0.032 −0.022 0.727 −0.01 0.032 −0.02 0.166

FTSS test (n = 493) −0.057 0.053 −0.049 0.281 −0.042 0.069 −0.035 0.541 −0.045 0.069 −0.037 0.747

TUG test (n = 496) −0.079 0.049 −0.072 0.11 −0.095 0.065 −0.082 0.145 −0.071 0.065 −0.062 0.27

One-leg (n = 495) 0.005 0.008 0.026 0.57 0.005 0.009 0.025 0.614 0.002 0.009 0.013 0.793

Notes: Model 1 - simple regression analysis. Model 2 - adjusted for Model 1 plus age, sex, BMI. Model 3 - adjusted for Model 2 plus age, sex, BMI, 
chronic disease total, frequency going out total, education level (University), marital status (Yes). *p < 0.05,***p < 0.001. 
Abbreviations: LSNS-6, Lubben Social Network Scores-6; Hand grip, Hand grip strength; FTSS, five-times-sit-to-stand; TUG, timed up-and-go; One- 
leg, One-leg standing.
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In the present study, social networks were indicated in relation to family and friends, and friendship scores were 
particularly associated with physical function. Since this was a cross-sectional study, examining the causal relationships 
or underlying mechanisms was not possible. However, maintaining physical function was thought to allow people to 
maintain relationships with friends. In reality, “meeting with friends” involves movement, which involves exercise and 
the maintenance of physical function. Accordingly, we believe that for people to enjoy meeting with friends, they need to 
maintain their physical function. Previous studies have suggested that having friends through increased physical activity 
could help prevent and manage the onset of frailty in older adults.19 However, as shown in previous studies, there are 
very few places or environments in Thailand where older adults can easily get together.47 Moreover, means of 
transportation are lacking, making it difficult for them to get there, if at all; therefore, as physical function declines, 
people tend to stay indoors. In the future, the local government should take the initiative to create places where older 
adults can easily gather and provide transportation, such as a shuttle service while increasing support to maintain social 
networks.

This study has several limitations. First, participants were predominantly women since most participants in such 
activities in Thailand are women. Second, since the participants were asked to gather voluntarily, they were expected to 
have some confidence in their physical function. Hence, it is possible that only those who maintained high social network 
levels participated in the program. Future studies should include more men and evaluate the relationship between social 
networks and physical function. Furthermore, in future studies, the investigator should visit older adults in their homes 
and perform the test on those not confident in their physical functions. Third, although the data were collected in 
Photharam District, Ratchaburi Province, which is representative of Thailand’s rural areas, there are many different rural 
areas in Thailand, and the results may not be representative of all of them. Similar studies at various locations would be 
recommended in the future. Fourth, although four types of physical function assessments were conducted in this study, 
there are many other assessment methods as well. In the future, the multifaceted physical function of older adults in 
Thailand will need to be assessed.

The strength of this study was that it is one of the few studies that investigated social networks and physical function 
in a rural area of Thailand on a 500-person scale. We hope that further studies on social networks and physical function 
will be conducted on older adults in Thailand using this study as a reference.

Conclusion
In this study, the TUG test was strongly related to social networks, indicating that social networks and physical function 
are associated. The TUG test assessed the smoothness of normal standing and walking, which are essential physical 
functions for maintaining a social network and meeting people. This suggests a relationship between physical function 
and social network.
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