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Abstract

Background Internet use has both positive and negative effects on mental health. However, few studies have exam-
ined the association between internet use and mental health among older adults in developing countries. This study
aimed to investigate the association between Internet use and depressive symptoms among older adults in two
regions of Myanmar.

Methods Data based on a visit to 1,200 older adults in urban and rural Myanmar were obtained through stratified
random sampling using the cross-sectional baseline survey of the longitudinal study titled “Healthy and Active Aging
in Myanmar”

Our analysis included 1,186 participants. The dependent variable was depressive symptoms, and the 15-item ver-
sion of the Geriatric Depression Scale (GDS) was used as a continuous variable; the higher the score, the more likely

a person was to be depressed. Internet use (one of the questions about household property ownership) was used

as an independent variable. After confirming the absence of multicollinearity, we adjusted for age, gender, educa-
tional background, activities of daily living, residential area, and frequency of meeting friends, and stratified by subjec-
tive economic status (above or below average). We also examined the interaction between internet use and subjec-
tive economic status. A linear regression analysis was performed.

Results Among the 1,186 participants included in the analysis (women: 59.5%; median age: 68 years old), 202
(17.0%) were Internet users (95% Confidential Interval [CI]: 0.15, 0.19), and they had significantly lower GDS scores
than the participants who did not use the Internet (B: -1.59, 95% Cl: -2.04, -1.13).GDS showed a negative association
with Internet use even in the multivariate analysis (B: -0.95, 95% Cl: -1.41, -0.50). However, the interaction term for GDS
between Internet use and subjective economic status was not significantly associated (B: 0.43, 95% Cl:-1.11, 1.98).

Conclusions Internet use and depressive symptoms were associated especially among the older adults. However,
there were no significant interaction between Internet use and subjective economic status for GDS.
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Background

Worldwide, new digital technologies such as the Internet
have changed how people connect and interact. The tran-
sition to web-enabled internet is occurring at a rapid rate,
with an estimated reach of 4.9 billion individuals world-
wide in 2021, up from 4.6 billion in the previous year [1].

Several studies have claimed that Internet use can
influence the health of older adults [2, 3]. A literature
review on social media use among older adults indicates
that online communities are suitable for providing and
receiving social support when people are confronted with
difficult life situations, regardless of their geographical
location or time. Further positive consequences include
overcoming loneliness, relieving stress, and raising feel-
ings of control and self-efficacy [3]. Social media use can
help individuals organize their work, increase availability,
and stay connected with family and friends [4]. Studies
in China have indicated a significant positive relation-
ship between social media use and the health of older
adults [2, 5]; the correlation was more significant for their
mental health than their physical health [2]. Data from a
nationally representative sample of US Medicare benefi-
ciaries aged 65 years and older also indicated that depres-
sive and anxiety symptoms were negatively associated
with Internet use [6].

During the coronavirus disease 2019 (COVID-19) out-
break, Internet use also drew increasing attention for
mental health care, especially among older adults who
had been advised to avoid social activities. According to
a scoping review conducted in European countries, the
United States and Hong Kong, Internet use for commu-
nication was associated with improved mental health
among older adults during the pandemic [7].

However, Internet use is also known to have negative
consequences. It may distract individuals from commu-
nicating face-to-face with other members of society [8].
Research on the effects of Internet use on the mental
health of older Chinese adults showed that Internet use
had increased the incidence of depressive symptoms.

In Hong Kong, social media is a double-edged sword
for mental health, and its roles varied across age groups
during the COVID-19 pandemic; social media use had a
significantly negative direct effect on depressive symp-
toms among older adults, but the effect mediated by
posttraumatic stress disorder was significantly positive
both among older and younger populations [9].

Considering the increasing prevalence of Internet
usage, examining whether Internet use positively or
negatively impacts the mental health of older adults is
imperative. In addition, because COVID-19 hinders
direct connections with others, verifying the association
between indirect connections via Internet use and men-
tal health among older adults who are at a high risk of
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infectious diseases is important. In particular, research
on older adults in low-income countries is essential
because their living conditions, life situations, and Inter-
net use will likely differ from those of the younger gen-
eration and those in high-income countries. To the best
of our knowledge, no studies conducted in Myanmar
explore the association between Internet use and health.
However, since the military regime took control in Myan-
mar on February 1, 2021, there have been reports of the
regime implementing restrictions on disseminating criti-
cal information. This restriction includes the imposi-
tion of increasingly severe blockades on the Internet and
social media platforms [10]. Although this study utilizes
data collected before the military regime, we investi-
gated the association between internet use and depres-
sive symptoms among older adults in two regions of
Myanmar.

Methods

Study design and participants

This study used survey data on healthy and active aging
conducted in the Yangon and Bago regions of Myanmar
in 2018. The participants were independent older adults
aged 60 years living in the region, and follow-up surveys
are currently underway.

The sample size was calculated based on the WHO
STEPS Surveillance Manual 2017 [11]; since 1200 was
the approximate ideal number, face-to-face interviews
were conducted with 600 older adults each from Yangon
(urban area) and Bago (rural area). Because we planned
to continue collecting samples up to the target number,
we did not adjust for a certain expected response rate in
this survey. Multi-stage random sampling was conducted
in the two regions. Further details can be found in the
previous studies [12—14].

Trained surveyors visited 1083 people in Yangon, 610
were at home, of whom 6 refused to cooperate with
the survey, and 4 who were bedridden and had severe
dementia were excluded. Thus, the response rate was
98.4% in Yangon. In Bago, 1044 individuals were vis-
ited, and 694 were at home, of whom no one declined
the survey. Nonetheless, 94 were excluded because they
were bedridden or had severe dementia, resulting in a
response rate of 86.5% in Bago. A total of 600 individuals
each from the Yangon and Bago regions were surveyed
[12]. For the analysis, we utilized data from 1,186 par-
ticipants. Those missing data on the 15-item Geriatric
Depression Scale (GDS) and Internet use were excluded
from the analysis.

Dependent variable
Depressive symptoms were assessed using a validated
GDS-15 [15-19]. Studies evaluating the psychometric
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properties of GDS-15 have demonstrated high sensitiv-
ity and specificity when compared to the gold standard
assessment through clinical evaluation using Structured
Clinical Interviews for DSM-IV [16, 20]. The GDS scores
range from O to 15 points, with higher scores indicating a
more depressive state [13]. Cronbach’s alpha in our study
was 0.76.

Independent variables

Whether or not a participant was an Internet user was
used as the independent variable. Participants were asked
about their household assets, one of which was whether
they used the Internet. Participants who used the Inter-
net were defined as Internet users.

Confounding variables

The following variables that varied the regression coef-
ficient of the exposure factor by 10% or more, and were
statistically significantly associated with depressive
symptoms in univariate analyses or significantly associ-
ated with depressive symptoms in previous studies [13,
21, 22] were entered into the multivariate models: age
(60—74 years old or 75 or older); sex (male or female);
educational level (no school, monastic, some/all pri-
mary school, middle/high school or higher); activity of
daily living (ADL) (independence or not); residential area
(Yangon or Bago); frequency of meeting friends (hardly/
non, less than once a week, or once a week or more);
and subjective economic status (difficult/very difficult or
average or higher). In our study, the reference variables
for each variable were as follows: age (60—74 years old),
sex (men); educational level (no school), ADL (independ-
ence), residential area (Yangon), frequency of meeting
friends (hardly/non), and subjective economic status (dif-
ficult/very difficult). As our previous research found that
subjective economic status was more likely to be associ-
ated with depressive symptoms than objective economic
status among older adults in Myanmar, we employed
subjective economic status in the present study [13].

Statistical analysis

We calculated the rates for each category of socio-demo-
graphic variables. The skewness or kurtosis test tested
the assumption of normality of GDS, and the normality
hypothesis was rejected (p<0.01). The Wilcoxon rank-
sum and chi-square tests were used. As the residuals of
GDS were normally distributed, and equal variances and
independence were confirmed in each variable, outli-
ers were not excluded, and linear regression analysis was
conducted to examine whether Internet use was associ-
ated with depressive symptoms. GDS were entered as
continuous variables. To explore our hypothesis that
subjective economic status moderates the association
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between Internet use and depressive symptoms, we
included the interaction effect between Internet use and
subjective economic status in the multivariate model. The
margins plot visually represented this interaction term to
enhance its visibility. The subjective economic status of
participants was assessed by asking: “Which of the fol-
lowing best describes your current financial situation in
light of general economic conditions?” The participants
were asked to select from the following five options: 1.
very difficult, 2. difficult, 3. average, 4. comfortable, and
5. very comfortable. A small number of respondents
reported that their subjective economic status was “very
difficult” (n=31) and “very comfortable” (n=5); there-
fore, participants were categorized as having “average or
more” (answering 3, 4, or 5) or “difficult or very difficult”
(answering 1 or 2) perceived economic status following
a previous study that dichotomized subjective economic
status [13].

The multivariate adjusted results were expressed as
non-standardized coefficients (B) with 95% confidence
interval (CI). We used STATA14 to perform all statisti-
cal analyses, and the statistical significance level was set
at p<0.05.

Results

Characteristics of internet users and non-users

Table 1 describes the characteristics of the participant
divided into internet users and non-users. Among the
1,186 participants included in the analysis (women:
59.5%; median age: 68 years old), 202 (17.0%) were Inter-
net users (95% CI: 0.15, 0.19). Compared with partici-
pants who did not use the Internet, Internet users had
significantly lower median GDS scores (4 vs. 3 scores,
p<0.001), higher “excellent” or “good” self-rated health
(27.7% vs. 38.1%, p=0.003), and middle school or higher
education (26.5% vs. 60.4%, p<0.001). In addition, they
mostly lived in the urban area (Yangon) (42.4% vs. 87.6%,
»<0.001) and lower levels of “meeting with friends or
acquaintances once a week or more” (72.9% vs. 43.6%,
p<0.001) and lower subjective economic status with
a “difficult” or “very difficult” rating (23.4% vs. 6.9%,
p<0.001).

Bivariate associations between demographic
characteristics and GDS scores

Table 2 shows the bivariate associations between demo-
graphic and depressive symptoms. Of the 1,186 par-
ticipants included in the analysis, GDS scores were
negatively associated with internet use (B: -1.59, 95% CI:
-2.04, -1.13). Most demographic variables except age,
were significantly associated with GDS scores.
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Table 1 Comparisons of demographic characteristics between Internet uses and non-users (N=1,186)

Internet use Users (n=202) % Non-users % p-value

(n=984)

Depressive symptoms Median GDS score(IQR) 3(2-4) 4(3-7) <0.001°

Self-rated health Excellent/Good 77 38.10% 273 27.70% 0.003°
Fair/Poor 125 61.90% 711 72.30%

Age 60-74 151 74.80% 744 75.60% 0.796°
75 or more 51 25.20% 240 24.40%

Sex Male 85 42.10% 395 40.10% 0.609°
Female 117 57.90% 589 59.90%

Education No school 11 5.40% 91 9.20% <0.001°
Monastic school 26 12.90% 260 26.40%
Some/Finished primary school 43 21.30% 372 37.80%
Middle school or higher 122 60.40% 261 26.50%

Activity of daily living Not independent 23 11.40% 143 14.50% 0.24°
Independent 179 88.60% 841 85.50%

Region Yangon 177 87.60% 417 42.40% <0.001°
Bago 25 12.40% 567 57.60%

Meeting friends/acquaintances Hardly/None 56 27.70% 140 14.20% <0.001°
Less than once a week 58 28.70% 127 12.90%
Once a week or more 88 43.60% 717 72.90%

Subjective economic status Difficult/Very difficult 14 6.90% 230 23.40% <0.001°
Average or higher 188 93.10% 754 76.60%

IQR Interquartile Range

2 p-value for Wilcoxon rank sum test

b p-value for Chi-square test

“ 14 participants with missing data on the 15-item Geriatric Depression Scale (GDS) and Internet use were excluded

Table 2 Bivariate associations between demographic characteristics and depressive symptoms (N=1,186)
GDS (Linear regression) B SE 95% Cl p-value Adj R-squared

Internet Do not use ref
Use -1.59 023 -2.04 -1.13 <0.01 0.04

Age 60-74 ref
75 or more 0.35 0.21 -0.05 0.76 0.09 0.002

Sex Male ref
Female 1.04 0.18 0.69 139 <0.01 0.03

Education No school ref
Monastic school -0.82 034 -1.50 -0.15 0.02 0.05
Some/Finished primary school -1.19 033 -1.84 -0.54 <0.01
Middle school or higher -2.23 033 -2.88 -1.57 <0.01

ADL Not independent ref
Independent -1.13 0.25 -1.63 -0.63 <0.01 0.02

Region Yangon ref
Bago 0.88 0.18 0.54 123 <0.01 0.02

Meeting friends/acquaintances Hardly/None ref
Less than once a week -0.84 0.31 -1.45 -0.22 <001 0.01
Once a week or more -0.22 0.24 -0.70 0.26 0.37

Subjective economic status Difficult/Very difficult ref
Average or higher -2.95 0.2 -3.35 -2.55 <0.01 0.15

Results of bivariate analysis in which each the independent variable is entered into each model

ADL Activity of Daily Living, B Unstandardized Regression Coefficient, C/ Confidence Interval, GDS Geriatric Depression Scale, SE Standard Error
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Multivariate adjusted association between Internet use
and GDS scores

Table 3 shows the multivariate-adjusted association
between Internet use and depressive symptoms. Of the
1,186 participants included in the analysis, GDS were
negatively associated with internet use even after adjust-
ing for confounding variables (B: -0.95, 95% CI: -1.41,
-0.50). Average or higher subjective economic status was
also significantly negatively associated with GDS, with
the point estimate being the largest of the variables (B:
-2.61,95% CI: -3.01, -2.21).

A model including an interaction term for GDS
between Internet use and subjective economic status,
the interaction term for GDS was not significantly asso-
ciated (B: 0.43, 95% CI: -1.11, 1.98) (Table 4). This indi-
cates no significant slope differences in GDS and Internet
use between individuals with average or higher subjective
economic status and those with difficult or very difficult
subjective economic status (p=0.59) (Fig. 1).

Discussion

To the best of our knowledge, this is the first study to
investigate whether Internet use is positively or negatively
associated with depressive symptoms among older adults
in a low income country, using data from urban and rural
areas. Moreover, we conducted an interaction analysis
between Internet use and subjective economic status.
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Overall, the model with adjusted potential confounding
factors suggested that older adults who used the Internet
were more likely to have lower GDS than those who did
not. When examining the interaction effect, there were
no significant interaction between Internet use and sub-
jective economic status for GDS.

We found that Internet use among older adults in the
two regions of Myanmar was still less common. Although
it is thought that the rate was even lower after the two
regions became military regime on February 1, 2021, the
Internet use ratio of 17.5% in this study was low com-
pared to the full data, which included people of other
age groups in Myanmar (43.3% in 2021) [23]. There are
various possible reasons older adults were less likely to
use the internet in this study. The popularity of Inter-
net use is significantly affected by the level of economic
development [24]. In Myanmar, older adults are gener-
ally poor. According to the first national research on the
situation of older adults in Myanmar in 2012, one-third
of older adults live in homes without electricity and over
half lack running water, and these situations are par-
ticularly common in rural areas [25]. Because of the low
economic status of older adults in Myanmar, the num-
ber of older adults using the Internet might be small.
In addition, invisible obstacles might impede Internet
adoption among older age groups. In a study in Israel,
older adults often did not fully understand the specific

Table 3 Multivariate adjusted association between depressive symptoms and Internet use (N=1,186)

GDS (Linear regression) B SE 95% Cl p-value
Internet Do not use ref

Use -0.95 0.23 -14 -0.5 <0.01
Age 60-74 ref

75 or more 0.06 0.19 -0.3 044 0.74
Sex Male ref

Female 0.77 0.17 043 1.1 <0.01
Education No school ref

Monastic school -0.24 0.32 -0.9 0.39 045

Some/Finished primary school -04 0.31 -1 0.21 0.2

Middle school or higher -0.7 034 -14 -0.04 0.04
ADL Not independent ref

Independent -0.75 0.24 -1.2 -0.29 <0.01
Region Yangon ref

Bago 0.14 0.19 -0.2 0.52 0.44
Meeting friends/acquaintances Hardly/None ref

Less than once a week -0.51 0.29 -1 0.05 0.08

Once a week or more -0.41 0.23 -09 0.05 0.08
Subjective economic status Difficult/Very difficult ref

Average or higher -2.61 0.2 -3 -2.21 <001

Adj R-squared =0.20

ADL Activity of Daily Living, B Unstandardized Regression Coefficient, C/ Confidence Interval, GDS Geriatric Depression Scale, SE Standard Error
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Table 4 Multivariate adjusted association between depressive symptoms and Internet use with interaction term between Internet
use and subjective economic status

N=1,186 B SE 95% Cl p-value
Internet Do not use ref

Use -1.35 0.76 -2.85 0.15 0.08
Age 60-74 ref

75 or more 0.06 0.19 -0.32 044 0.75
Sex Male ref

Female 0.77 0.17 043 1.1 <0.01
Education No school ref

Monastic school -0.25 032 -0.89 038 044

Some/Finished primary school -0.41 0.31 -1.02 0.2 0.19

Middle school or higher -0.71 034 -1.37 -0.05 0.04
ADL Not independent ref

Independent -0.75 0.24 -1.21 -0.29 <0.01
Region Yangon ref

Bago 0.14 0.19 -0.23 0.51 0.46
Meeting friends/acquaintances Hardly/None ref

Less than once a week -0.51 0.29 -1.08 0.05 0.07

Once a week or more -0.41 023 -0.86 0.04 0.08
Subjective economic status Difficult/Very difficult ref

Average or higher -2.64 0.21 -3.05 -2.22 <001
Internet use *subjective economic status 043 0.79 -1.11 1.98 0.59

Adj R-squared=0.20

ADL Activity of Daily Living, B Unstandardized Regression Coefficient, C/ Confidence Interval, GDS Geriatric Depression Scale, SE Standard Error

*Multiplication

subjective economic status p=0.59

GDS Score
5
1

T
No Yes
Internet use

—=e—— Difficult/very difficult ——e—— Average or higher

Fig. 1 Interaction for GDS scores between Internet use and subjective economic status

benefits of using online health services, which led to  with fast-paced technologies [27]. According to Eurostat,
them being less likely to use it [26]. They often struggle 9% of adults in the EU aged 75 or over had severe visual
with reduced reactivity, which made it harder to keep up  impairments, and 18% had severe hearing limitations in
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[27]. US statistics also indicated that 23% of older adults
had a physical or health condition that made reading dif-
ficult or challenging [28]. This may also be the reason for
the low rate of Internet use among older adults in this
study.

Consistent with the literature from middle- and high-
income countries [5, 6, 29-31], our study confirmed that
older adults in Myanmar who used the Internet were less
likely to be at higher risk of depressive symptoms, even
after adjusting for some potential confounding variables,
including frequency of meeting friends. Older adults in
Myanmar may have used the Internet to contact fam-
ily and friends to buffer isolation and reduce depressive
symptoms, but it may not have reduced the frequency
of meeting friends in Myanmar settings. According to
a review of the impact of loneliness on the digital world
using a theoretical model, the Internet was a useful tool
for reducing loneliness when used as a station on the
route to enhancing existing relationships and forging new
social connections [32]. However, when it was used to
escape the social world, feelings of loneliness increased
[32]. In the case of older adults in Myanmar, Internet use
seemed to function in the former capacity because, cul-
turally, older adults in Myanmar typically hold high sta-
tus and respect in their families, and family is essential
[33]. Moreover, the notion of family extends well beyond
the nuclear family in Myanmar society [34].

Although some studies conducted in middle- and high-
income countries have identified an association between
Internet use and depressive symptoms, no study con-
ducted an interaction analysis between Internet use and
subjective economic status, which provides an in-depth
examination of the effect of Internet use on depressive
symptoms among older adults. However, we found no
significant interaction effect. It is possible to interpret
that even older adults with poor subjective economic sta-
tus are less prone to depressive symptoms as long as they
are able to use the Internet. As there also may be a medi-
ating effect rather than an interaction effect on depres-
sive symptoms, we will examine which is appropriate in
the future.

This study has several limitations [13]. First, it is unde-
niable that the face-to-face interviews may have created a
social desirability bias. This may have resulted in misre-
porting of depressive symptoms. Second, in this study, the
measurement of depressive symptoms was based solely
on the GDS score, and clinical diagnoses were not evalu-
ated in determining depressive symptoms. Therefore,
the results of this study do not necessarily apply to the
diagnosis of clinical depressive symptoms. However, the
GDS is a widely used and validated instrument for assess-
ing depressive symptoms [15-17]. Third, our estimates
were based on a relatively small number of participants
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with difficult or very difficult subjective economic status
among Internet users. There was a possibility that indi-
vidual differences could affect the results. Fourth, Myan-
mar consists of seven regions and seven states, and the
findings of this study cannot be generalized to Myanmar
outside of Yangon and Bago. Ideally, this study should
be extended to include surrounding areas in the future.
Fifth, due to the cross-sectional design, it is undeniable
that reverse causality may have occurred.

Conclusions

The proportion of older adults in Myanmar who use the
Internet remains very low. However, interaction using the
Internet among older adults should be promoted, since
Internet use and depressive symptoms were negatively
associated in two urban and rural areas of Myanmar.
Also, we cannot deny the possibility that Internet use
may have moderated the effect of depressive symptoms
even among those with poor subjective economic status.
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