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Background: Having a diverse social network is considered to be beneficial to a person’s 

well-being. The significance, however, of social network diversity in the geriatric assessment 

of people aged $80 years has not been adequately investigated within the Southeast Asian 

context. This study explored the social networks belonging to the elderly aged $80 years and 

assessed the relation of social network and geriatric depression.

Methods: This study was a community-based cross-sectional survey conducted in Chiang 

Mai Province, Northern Thailand. A representative sample of 435 community residents, 

aged $80 years, were included in a multistage sample. The participants’ social network diver-

sity was assessed by applying Cohen’s social network index (SNI). The geriatric depression 

scale and activities of daily living measures were carried out during home visits. Descriptive 

analyses revealed the distribution of SNI, while the relationship between the SNI and the geri-

atric depression scale was examined by ordinal logistic regression models controlling possible 

covariants such as age, sex, and educational attainment.

Results: The median age of the sample was 83 years, with females comprising of 54.94% of 

the sample. The participants’ children, their neighbors, and members of Buddhist temples were 

reported as the most frequent contacts of the study participants. Among the 435 participants, 

25% were at risk of social isolation due to having a “limited” social network group (SNI 0–3), 

whereas 37% had a “medium” social network (SNI 4–5), and 38% had a “diverse” social network 

(SNI $6). The SNI was not different among the two sexes. Activities of daily living scores 

in the diverse social network group were significantly higher than those in the limited social 

network group. Multivariate ordinal logistic regression analysis models revealed a significant 

negative association between social network diversity and geriatric depression.

Conclusion: Regular and frequent contact with various social contacts may safeguard com-

mon geriatric depression among persons aged $80 years. As a result, screening those at risk of 

social isolation is recommended to be integrated into routine primary health care-based geriatric 

assessment and intervention programs.

Keywords: aging, gerontology, psychogeriatrics, sociology of aging, community, Southeast 

Asia, Chiang Mai

Introduction
Social ties are important for a persons’ physical and mental well-being.1 Since the 

late 1900s research has been carried out to investigate the impact of social ties on 

health and lifespan.2,3 Cohen et al2 reported the preventive effect of social network 

diversity on illnesses such as the common cold. Recent epidemiological studies 

have shown that socially active people are less likely to develop noncommunicable 

diseases such as diabetes and metabolic syndrome and are likely to live longer than 
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their nonactive counterparts.4–6 Therefore, being connected 

in social networks may allow us to lead a healthy life by its 

salutary and supportive social impacts.

The gift of a socially active life is not experienced by all 

elderly people whose contact list fades away with years of 

survival. Nowadays, due to the trend of population aging, 

global societies are seeing more and more people living into 

their 80s and 90s.7 For a significant minority of these people, 

however, a common negative aspect of old age is that of 

social isolation.8,9 A recent national survey in Malaysia, a 

neighboring country to the study site, reported that 48.6% 

of old persons were at risk of social isolation and that the 

oldest old persons were at higher risk.10,11 Research in Korea,  

Singapore, and the People’s Republic of China also investi-

gated social connectedness of elderly people in each society. 

Although different instruments were applied in those studies, 

they reported similarly that people in the bracket of oldest 

age are liable to social isolation.11–15

Research exploring the nature and diversity of elderly 

people’s social contacts is therefore a necessity, particularly 

given the unique social and cultural contexts within different 

countries. In 2010, Thailand was home to 8.5 million elderly 

people aged $60 years and now stands as the fastest popu-

lation-aging country in Southeast Asia.16,17 In 2006, people 

aged $60 years comprised 11.3% of the Thai population, a 

figure which is estimated to reach 29.8% by 2050.18,19 People 

aged $80 years, meanwhile, constituted 11.5% of the elderly 

population,17 a figure which is similarly estimated to increase 

to 23.6% by 2050.18 Although the impact of social networks 

has been investigated in a wide range of contexts globally, 

the types and diversity of social contacts in the oldest age 

group of Thai society is still scant.

An increasingly common problem affecting the elderly is 

depression. This problem may affect as many as 20% of those 

in the oldest age bracket.20 However, psychogeriatric research, 

investigating, for example, the prevalence of depression among 

the elderly in a country like Thailand, where psychogeriatric 

services are not yet in place, is still limited. An inverse relation 

between social network and geriatric depression was reported 

in a recent study in the US.21 Similar studies, however, are 

still necessary for Thailand and the Southeast Asian context 

to find out how social networks influence geriatric depression, 

in particular among people aged $80 years.

The current study, therefore, measuring the social net-

work index (SNI) using a quantitative approach aimed to 

reveal the types of social ties experienced by Thais in the 

oldest age bracket and assess how their SNI relates to geriatric 

depression. The findings of the current study seek to highlight 

the importance of social networks in active aging and may 

provide insights into ways to preserve the social network 

diversity of the elderly, resulting in their improved physical 

and mental well-being.

Design and methods
ethical approval
This study was approved by Chiang Mai Provincial Health 

Office, Ethics Review Committee (EC-CMPHO 2/56). The 

participants were interviewed and written informed consent 

was obtained.

Data collection procedures
A community-based, cross-sectional study was conducted 

in Chiang Mai Province, Northern Thailand. The study 

sample comprised of 435 people aged $80 years at the time 

of the survey. All were community residents. The sample 

size was calculated to ensure the power of the finding with 

a 95% confidence interval and to represent the population 

of 10,461 people aged $80 years living in the Chiang Mai 

Province. A multistage sampling approach was applied, 

taking into account the geographical area, population size, 

and whether the districts were rural or urban.

Multistage sampling was designed to obtain a representa-

tive sample in a stratified proportionate approach. There are 

totally 25 districts in Chiang Mai Province. A large district, a 

medium district, and a small district were selected in the first 

stage of sampling through stratified random sampling approach 

applying population size to form stratum (Table 1).

From each selected district, one subdistrict was selected 

by applying simple random sampling. From each subdistrict, 

participants were sampled in consecutive villages starting 

from village number one, until a defined number of partici-

pants were recruited.

The district Muang Chiang Mai is the main city of Chiang 

Mai province. Comprising of 16 subdistricts, its population 

size is comparable to the population of a southern part, 

northern part, and middle part of the province (Table 1). 

Therefore, three subdistricts were selected randomly from 

the 16 subdistricts of Muang Chiang Mai (Table 1). Finally, 

the sample represented Chiang Mai Province by selecting 

a total of ten districts. Researchers traveled to villages in 

twelve subdistricts to reach 435 participants and collected 

data through interviews (Table 1).

The interviewer administered the questionnaires, and 

measurement was carried out during home visits in ten dis-

tricts of Chiang Mai Province. Public health officers who 

were well trained to interview elderly people conducted data 
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collection from May to July 2014. The response rate was 

97.7% among those who were interviewed.

research instrument and measurement
Independent and dependent variables
The SNI was calculated from the responses to twelve 

questions.2 This index counts the number of social roles in 

which the respondent has regular contact, at least once every 

2 weeks, with at least one person: spouse, parents, their 

children and children-in-law, close relatives, close friends, 

religious members (such as church or temple), classmates, 

teachers and students in adult education; coworkers or 

colleagues: employee or employer, neighbors, volunteer 

networks; and others organizations: social clubs, recreational 

groups, trade unions, commercial groups, professional 

organizations, and clubs for the elderly. Hereafter, such 

regular contact will be referred as “active social contact” in 

the “Results” and “Discussion” sections.

The maximum SNI score is 12. Three categories of social 

network diversity were formed based on the SNI score: SNI 

1–3 represents a “limited” social network, 4–5 as a “medium” 

social network, and SNI $6 as a “diverse” social network. 

SNI is freely accessible in Measurement Instrument Database 

for the Social Sciences.2,22 The instrument was transculturally 

translated from its original English version into Thai so as to 

maximize the participants’ comprehension and ease of use 

and tested in a pilot study prior to actual data collection.

To measure depression a 30-item long form geriatric depres-

sion scale (GDS) was applied, which had been validated and 

adopted for the Thai population.23,24 Reliability of GDS scale 

was tested in a pilot sample of 30 people. The data collectors 

were well trained prior to carrying out the study. The Cronbach’s 

alpha rating GDS in the current study population was 0.8.

Controlled variables
Barthel’s activities of daily living (ADL) index was applied to 

measure the participants’ daily activity.25,26 The ADL scores 

were categorized into dependent group (ADL ,14) and inde-

pendent group (ADL 14–20).27 The participants’ self-rated 

health status was investigated using a 5-point scale, with 

responses including “very bad,” “bad,” “reasonable,” “good,” 

and “very good.” The responses “bad” and “very bad” were 

categorized as “poor health status,” while the others were 

categorized as “good health status.” Memory assessment 

applied a single-item assessment tool. Long-term memory 

was assessed by asking “Can you remember the events that 

happened years ago?” and short-term memory was assessed 

by asking participants “Do you remember what you ate for 

breakfast this morning?”26

Disability assessment applied long-term disability and 

short-term disability assessment.27,28 Participants were asked 

two questions to detect long-term disability: “Have you had 

any condition or health problem for 6 months or longer?” 

and “Does it prevent or limit you in the kind or amount of 

activity you can do?”28 A positive response to both of these 

questions was defined as long-term disability. Participants 

were asked two questions to detect short-term disability: 

“Have you had any condition or health problem within the 

last two weeks?” and “Did it prevent or limit you in the kind 

or amount of activity you can do?”

statistical analysis
The distribution and types of social ties were analyzed 

through descriptive analysis. The difference between geri-

atric parameters such as ADL, GDS, disability, and memory 

loss among the three groups of social network diversity 

was analyzed applying the Kruskal–Wallis and chi-squared 

Table 1 Multistage sampling approach to get the sample population $80 years of age in Chiang Mai Province, Thailand

Sampling approaches Stratified random  
sampling (Stage 1)

Simple random  
sampling (Stage 2)

Number of participants from  
consecutive villages (Stage 3)

From nine districts in southern part A large district 1 subdistrict 55
A medium district 1 subdistrict 37
A small district 1 subdistrict 18

From eight districts in northern part A large district 1 subdistrict 55
A medium district 1 subdistrict 37
A small district 1 subdistrict 18

From seven districts in middle part A large district 1 subdistrict 55
A medium district 1 subdistrict 37
A small district 1 subdistrict 18

From 16 subdistricts in Muang,
main Chiang Mai city

1 subdistrict 35
1 subdistrict 35
1 subdistrict 35

Note: The table explains how the multistage sampling approach was applied to collect a representative sample of 435 participants aged 80 years and older, within Chiang 
Mai Province.
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tests. Categorization of data such as ADL and GDS followed 

existing standard references.16,29

To examine the hypothesis whether increase in SNI would 

significantly decrease the rank of GDS, the ordinal logistic 

regression analysis was applied. The dependent variable GDS 

was regarded as the ordinal variable. Three models of ordinal 

logistic regression analyses were applied to test the associa-

tion between the dependent and independent variables. Vari-

ous covariates were controlled in three regression models. 

P-value ,0.05 was considered as statistically significant with 

a 95% confidence interval. Stata version 11 (Stata Corpora-

tion, College Station, TX) was used for data analysis.

Results
The median age of the sample was 83 years. More than half 

(54.94%) of the sample (435 persons) were female. The 

average SNI, in terms of social network diversity, was 4.9±1.9 

(mean ± standard deviation [SD]). The median number of 

people in the contact networks was 15, with a range of 5–21. 

Categorizing the participants’ SNI, 25% fell into the “limited” 

social network group (SNI 0–3), 37% into the “medium” 

network group (SNI 4–5), and 38% into the “diverse” social 

network group (SNI $6). Table 2 shows the characteristics of 

the participants according to the different categories of SNI. 

The SNI did not differ between males and females.

The participants’ most frequent regular contacts were 

with their children or their neighbors, with religious society 

members as their third most active social tie (Figure 1). 

Contact with close friends and close relatives, meanwhile, 

represented active social ties for less than half of the partici-

pants. Only a third of the participants reported their spouse 

as an active social contact: 52% of the males reported this 

as an active social contact, compared with only 29% of the 

females (P,0.001, chi-squared).

The ADL scores differed significantly among the three 

different SNI groups (Table 2). There was a significant dif-

ference in age across the three groups of SNI. The propor-

tion of females was uniform and more than the males in all 

groups. The elderly in the “diverse” social network group 

whose SNI $6 had the highest ADL score. The GDS score 

of this group was the lowest. Approximately 10.34% of 

the participants were suffering from depression: 80% from 

“mild” depression; 16% from “moderate” depression; and 

4% from “severe” depression (Table 2). The proportion of 

people with a long-term disability and those with a long-

term memory loss were significantly higher among elderly 

Table 2 Characteristic distribution of senior elderly people aged $80 years in categories of social network index

Participants’ characteristics Total Social network P-value Test

Limited Medium Diverse

SNI 1–3 SNI 4–5 SNI $6

Sociodemographic
number of participants (%) 435 (100) 108 (24.83) 161 (37.01) 166 (38.16)
Age, years (mean ± sD) 83.8±3.5 84.7±4.0 84.0±3.7 83.1±2.8 0.017 K
sex, n (%)

Female 239 (54.94) 66 (61.11) 87 (54.04) 86 (51.81) 0.31 C
Male 196 (45.06) 42 (38.89) 74 (45.96) 80 (48.19)

Obtained formal education, n (%)
Yes 346 (79.54) 75 (69.44) 127 (78.88) 144 (86.75) 0.002 C
no 89 (20.46) 33 (37.56) 34 (21.12) 22 (13.25)

residence, n (%)
Urban district 125 (28) 40 (37.04) 43 (26.71) 42 (25.30) 0.086 C
rural district 310 (71.26) 68 (62.96) 118 (73.29) 124 (74.70)

Aging parameters
Activity of daily living (mean ± sD) 18.9±2.7 17.6±4.4 19.1±2 19.4±0.9 0.006 K
geriatric parameters

geriatric depression (mean ± sD) 6.2±4.6 7.35±5.17 6.5±4.5 5.19±4.2 ,0.001 K

Persons with long-term disability, n (%) 74 (17.01) 26 (24.07) 29 (18.01) 19 (11.45) 0.023 C
Persons with short-term disability, n (%) 84 (19.31) 13 (12.04) 33 (20.50) 38 (22.89) 0.075 C
Persons with long-term memory loss, n (%) 112 (25.75) 32 (29.63) 44 (27.33) 36 (21.69) 0.287 C
Persons with short-term memory loss, n (%) 59 (13.56) 19 (17.59) 27 (16.77) 13 (7.83) 0.023 C

self-impression of health 0.514 C
Persons with poor health status, n (%) 51 (11.72) 16 (14.81) 17 (10.56) 18 (10.84)
Persons with good health, n (%) 384 (88.28) 92 (85.19) 144 (89.44) 148 (89.16)

Abbreviations: C, chi-squared test; K, Kruskal–Wallis test; sD, standard deviation; snI, social network index.
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seniors with limited social network group than in medium 

and diverse social network groups.

The level of GDS declined with increasing SNI (Table 2). 

SNI was significantly associated with GDS in all three models 

of ordinal logistic regression analyses (Table 3). Covariates 

in the model 1 were SNI, age, sex, and educational attain-

ment; in model 2 were SNI, age, sex, educational attainment, 

self-impression of health, and dependency; in model 3 were 

SNI, age, sex, educational attainment, self-impression of 

health, dependency, and short-term and long-term memory 

loss (Table 3). The higher the score in the SNI (reflecting 

a more diverse social network), the lower the GDS score 

(reflecting lower geriatric depression).

Moreover, participants’ good self-rated health status 

indicated a likely lower level of geriatric depression (β –1.03, 

P,0.001), whereas those with long-term memory loss and 

short-term memory loss were more likely to suffer from 

geriatric depression (Table 3).

Discussion
This study is of particular value because few studies have 

conducted empirical research into the social network diversity 

of people aged $80 years.30 It has revealed common patterns 

of the social networks among the oldest age group in the 

Northern Thailand context (Figure 1). Many of the partici-

pants have lost their closest ties, such as their spouse and their 

friends. Hence, those who survive longer than their national 

life expectancy and enter their 80s and 90s may experience 

drastic changes in their social network. More than a quarter of 

the participants in the current study belonged to a very limited 

social network, SNI ,3. They were at high risk of social 

isolation, a health problem overlooked in many communities 

despite its negative impact on life expectancy, morbidity, and 

quality of life.31 The findings of the current study, therefore, 

suggest integrating screening for social isolation as part of 

primary health care-based geriatric assessment.

The majority of participants ranked their children as their 

most frequently contacted social tie (Figure 1). This highlights 

the importance of families within the social network of the 

elderly. In Thai culture, parents, children, and grandchildren 

traditionally live together, and many elderly people retain a 

role of caregiver to their grandchildren within these intergen-

erational families.32 Moreover, a recent study reported that 

such intergenerational families are common to countries such 

as Thailand, Myanmar, and Vietnam.32 Many children may 

migrate to work outside their native province, for example, 

for career development, yet they can keep in touch with their 

parents due to the increasing use of mobile phones, as well as 

improved road access and transportation in Thailand.33

Neighbors were ranked second by the participants among 

their most frequent contacts. As reported by Basto et al,34 

neighbors represent an ecological asset for elderly commu-

nity residents, although this may not be the case for nursing 

home residents.35 Neighborhood hospitality also depends on 

how urban the location of a community is. Communities in 

metropolitan Bangkok and traditional communities in Chiang 

Mai may be rather different. All participants in the current 

study were community residents living in the Chiang Mai 

Province, Northern Thailand. This then, may reflect the tra-

ditional culture and society unique to Northern Thailand.

Figure 1 Distribution of active social network of elderly people aged $80 years in Chiang Mai, northern Thailand, 2014.
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Very few participants retained occupational or educational 

networks (Figure 1). After retirement, there is less of a role 

for elderly people within the labor market and occupational 

networks.8 However, aging people still have other possible 

active social roles within their communities. The lack of 

formal working hours coupled with a likely more relaxed 

daily life may permit the elderly to engage more in social 

volunteering and religious activity. Notably, .60% of the 

participants reported their active contact as a member of the 

temple. Given that all of the participants were Buddhist, this 

finding is concurrent with that of another recent study in 

Thailand which reported that involvement in the Buddhist 

social network positively contributes to the functional health 

of the elderly.36

Furthermore, more than half of the participants reported 

being in contact with a group or club. This could be the 

result of clubs especially for the elderly which have recently 

been established in a number of districts in Thailand. These 

clubs have become popular opportunities for the elderly to 

get together and socialize. In contrast, less than a quarter 

of participants reported being involved in volunteer work 

or regularly talked with people in volunteering activities. 

This finding is very similar to that of a UK study in which 

around 20% of the elderly, aged 75 years and older, reported 

participation in UK volunteering activities.36

This study also assessed, in a characteristic sample, 

the relationship of the participants’ SNI to their level of 

geriatric depression. The self-impression of health and 

long-term memory loss had a significant association with 

depression. After adjusting several important covariates, 

such as demographics (age, sex, and educational attainment), 

health status (dependency and self-impression of health), and 

cognitive decline (short-term and long-term memory loss), 

there was a significant negative association between social 

network diversity and geriatric depression. Therefore, being 

in regular and frequent contact with various social contacts 

may prevent common geriatric depression among those 

aged $80 years (Table 3).

The relation between geriatric depression and social 

network isolation has been reported in different studies with 

variable results.21,31,37 These inconsistent findings are probably 

due to various social networks and their impacts in different 

cultural contexts. However, the findings of earlier reports 

in other parts of Thailand are consistent with the findings 

of the current study despite the different methodological 

approaches applied. Thanakwang et al38 reported the positive 

social impact of friends and families on the psychological 

well-being of elderly Thais. Sasiwongsaroj et al,36 meanwhile, T
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social network diversity among aging Thais

reported that elderly Thais involved in the Buddhist social 

network gained better functional, mental, and social health 

status as a result of this social network.36 The samples 

in these studies, however, comprised of elderly people 

aged .60 years, whereas the median age within the current 

study was 83 years. A twenty-year difference in later life 

may cause drastic changes in social networks, notably with 

profound loss of friends and colleagues. The current study, 

therefore, has been able to uncover different typologies of 

social networking among the oldest bracket of the elderly.

This study may have some limitations. The way social 

network diversity was measured was based on the number 

and frequency of contact. The quality of the relationship 

in each social tie could not be known using this approach, 

however. Moreover, the relation between variables, tested 

in a cross-sectional study, may require future longitudinal 

study and analysis. Despite these shortcomings, it is hoped 

that public health and long-term care programs will benefit 

from the findings of the present study. It is considered that 

the study’s descriptive and analytical findings can provide 

a practical impetus to design evidence-based intervention 

programs in the Thai setting and more broadly in that of 

Southeast Asia, which will preserve and promote the social 

networks of the elderly, in doing so serving to reduce the 

problem of geriatric depression.

Conclusion
In the setting of the current study, children, neighbors, and 

the Buddhist temple members have been reported as the 

most likely resources of social network for those in the 

oldest bracket of the elderly. There is still ample opportu-

nity, however, for this group to strengthen their social ties 

by engaging in volunteer activity and clubs for the elderly. 

Moreover, the diversity of their social networks may serve to 

prevent the problem of depression. Therefore, future research 

should devise community-based intervention to promote the 

social networks of those in the oldest age bracket, which 

may lead the elderly to enjoy active aging and living, in turn 

positively impacting upon their mental health.
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