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Abstract 

The effect of online social media use on individual mental health remains contested. This study 

examines the effect of online social media (Facebook, Twitter, and chat) on adult mental health 

in Indonesia. Instrumental variable analysis was used to address reverse causality issues. Data 

come from the Indonesia Family Life Survey (IFLS) 2014, which polled 22,423 individuals age 

20 years and older in 9,987 households and 297 districts in Indonesia. The findings show that 

social media use harms adult mental health; an increase of one standard deviation in adult use of 

social media is associated with 9% increase in CES-D score. The effect is robust with respect to 

an extensive set of individual, household, community and district covariates. The findings 

suggest that policies offering advice to wise use of online social media are needed to protect 

adults from the harmful effects of online social media on their mental health. 
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Introduction 

The consequences of online social media use for mental health have been a growing concern in 

health, social and behavioural studies over the last two decades. Studies have variously identified 

negative, positive and no effects on individual mental health associated with using social media. 

For example, among American university students, Lou et al. (2012) found that more intense of 

Facebook use increases loneliness. Kalpidou et al. (2011) examined seventy undergraduate 

students and found that those who reported having greater numbers of Facebook friends 

experienced poorer emotional adjustment to college life. Pantic et al. (2012) observed that time 

spent on online social media by high school students was positively correlated with depression. 

Based on sample of 1,143 teens, young adults and adults in Southern California, Rosen et al. 

(2013) found that individuals who spent more time online and performed more Facebook image 

management evidenced more clinical symptoms of major depression. Using longitudinal data 

collected from 208 individuals in 93 Pittsburgh families, Kraut et al. (2002) found that Internet 

use worsens symptoms of depression.  

In contrast, other studies have found that social media use can have positive effects on individual 

mental health. Selfhout et al. (2009) found that the quality of social media interactions correlates 

with mental health. Using data from the US Health and Retirement Survey, Cotten et al. (2012) 

found a positive correlation between Internet use and reduced incidence of depression among 

older people. Using Eurobarometer 2014, Kavetsos and Koutroumpis (2011) conclude that 

having a cell phone or an Internet connection at home increases individual well-being. Several 

studies have shown that Internet and social media use can improve people’s level of social 

support, self-esteem, sense of conformity with social norms, as well as their psychological and 

physical well-being (see for example, Cohen and Wills (1985), Diener et al. (1999), Thoits 

(1983), Williams et al. (1981)). Still other researchers have documented no effect on mental 

health attributable to Internet and social media use. Based on a sample of 190 older adolescent 

university students, Jelenchick et al., (2013) found no association between social media use and 

clinical depression. Likewise, based on 30 respondents, Dickinson and Gregor (2006) found null 

association between computer and Internet use on adults’ well-being. 
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Although prior studies provides valuable knowledge to understand the consequences of online 

social media on various measures of mental health and well-being, some limitations are evident. 

First, most have been based on small samples, which limits the statistical sophistication and 

robustness of the findings. For example, Lou et al. (2012) used 340 first-year university students, 

Kalpidou et al. (2011) used 70 undergraduate students, Pantic et al. (2012) used 160 high school 

students, Rosen et al. (2013) used 1,143 teens, young adults and adults, Kraut et al. (2002) used 

208 individuals, Jelenchick et al. (2013) used 190 older adolescent university students, Eastman 

and Iyer (2004) used 171 elderly people, and Sum et al. (2008) used 222 older adults. Such small 

sample sizes may contribute to conflicting results regarding the effect of Internet use and health 

outcomes (Dickinson & Gregor, 2006; Huang, 2010; Jelenchick et al., 2013).   

Second, most of these prior studies do not take into account the reverse causality that may exist 

in the relationship between social media use and individual mental health. Kraut et al. (2002) 

describe a selection problem in which mentally ill individuals tend to seek out the Internet and 

social media more than individuals in better mental health. Moreover, potential influences from 

unobserved variables, particularly health-consciousness, may also affect the link between social 

media use and individual mental health. Failure to take this issue into account will lead to a 

biased estimate of the relationship between social media use and mental health (Kraut et al., 

2002; Suziedelyte, 2012). 

Third, most prior studies focus on the effect of online social media on individual mental health in 

developed country contexts, particularly the US and Western Europe. Very few studies have 

examined the effects of social media use on individual mental health in the developing world 

(Jordan et al., 2011; Kraut et al., 2002; Lee et al., 2011; Nie et al., 2002; Sturman, 2011). In 

developing countries, increasing use of online social media use such as chat/messaging, 

Facebook and Twitter not offers benefit for individuals to connect with other people, but also 

may bring harmful effect for their mental health. However, the double edge sword of the effect 

of online social media on adult mental health in the context of a developing country is still very 

limited. 

This study aims to address the limitations of prior studies in the following ways. First, we use a 

national representative survey, the Indonesia Family Life Survey (IFLS) 2014, to examine the 

effect of online social media use on adult mental health in Indonesia. The survey includes 

responses from 16,204 households and 50,148 individuals across 297 districts in Indonesia 



4 
 

(Strauss, 2016). IFLS 2014 represents 83% of the entire Indonesian population. For this study, 

we selected adult individuals who completed information on online social media use as well as 

the Center for Epidemiologic Studies – Depression scale (CES-D). This includes 22,423 

individuals in 9,987 households and 297 districts. Thus, this study is one of the few population-

based studies that attempts to look beyond the simple correlation between online social media 

use and adult mental health in the context of a developing country. 

Second, we applied an instrumental variable analysis to address reverse causality issues in 

interpreting the relationship between social media use and individual mental health. This analysis 

is also able to account for unobserved variables such as health consciousness that may affect the 

link between social media use and adult mental health (Baum, 2006; d'Hombres et al., 1997;  

Heckman, 1995). This method is increasingly gaining ground in social epidemiology and 

biomedical research. In social research, prior studies have used this kind of analysis to rule out 

reverse causality between social capital and health (Kawachi et al., 2013), between poverty and 

mental health (Hanandita & Tampubolon, 2014), and between Internet use and mental health 

(Suziedelyte, 2012), while among biomedical researchers it has been used to study chronic 

obstructive pulmonary disease (Lindenauer et al., 2010), prostate cancer (Lu-Yao et al., 2008), 

and acute myocardial infarction (Stukel et al., 2007).  

Third, we use Indonesia, a developing country whose population has been recognised as among 

the largest users of Facebook and Twitter in the world. Facebook reported a total of 54 million 

individual users in Indonesia, making it the fourth-largest Facebook-using country in the world, 

while Twitter reported 22 million Indonesian users, putting the country in fifth place worldwide. 

Twitter also reported that Indonesian users publish a total of 385 ‘Tweets’ per second on average 

(Semiocast, 2015). Meanwhile, mental disorders are becoming a major burden in the country. 

Based on the recent Indonesia Basic Health Research 2013 survey, the prevalence of individuals 

with mental disorders in the country is 6%, or an estimated 15 million people (Ministry of 

Health, 2015). Hence, this study aims to understand whether and to what extent increasing use of 

social media in the country is associated with high prevalence of mental disorder. 

The results demonstrate that online social media use has a harmful effect on adult mental health 

in Indonesia. An increase of one standard deviation in individual use of online social media 

raises the probability of mental illness by 9%. Adult mental health is positively associated with 

social capital, religiosity, conscientiousness, and agreeableness in individuals, while poor early 
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childhood health, adverse events, openness and neuroticism in individuals are negatively 

associated. The findings contradict the established view of the benefits of social media on adult 

mental health in developed and developing countries. The next section discusses the theoretical 

connections between online social media and adult mental health. 

The relationship between online social media and mental health 

The relationship between online social media and mental health remains contested. Prior studies 

of Internet and social media use among older adults indicate that online social media use such as 

Facebook, Twitter and chat offer benefits to mental health through increased social support, 

social contact, social connectedness, and greater satisfaction with that contact (Bradley & 

Poppen, 2003; Trocchia & Janda, 2000). They argue that mobility and activity limitations in 

adulthood may increase the importance of online social media for interpersonal communication, 

maintaining family bonds, and expanding social networks (O'Hara, 2004). Increased contact with 

friends and relatives through the Internet may help adults feel close to others, creating benefits 

for their sense of self-worth and mental health (Cotten, 2009). Steinfield et al. (2008) 

documented that social networking sites such as Facebook and Twitter may be used by adults as 

a tool to enhance self-esteem and life satisfaction through the generation of social capital. Grieve 

et al. (2013) found that feelings of social connectedness derived from Facebook and Twitter use 

are associated with improved mental health and well-being.  

However, other studies found a negative effect of online social media use on mental health. 

Kraut et al. (2002) reported that Internet use increases social networking with friends and kin 

only among individuals rich in social capital. For individual with few friends, Internet use tends 

to strengthen feelings of social isolation and loneliness. Nie et al. (2002) documented that time 

spent online can actually reduce the time available for face-to-face interaction. Lee et al. (2011) 

found that only face-to-face communication with friends and relatives has a positive effect on the 

perceived quality of life, and that Internet cannot replace traditional sociability. Researchers also 

documented that online social media could raise social and material aspirations, thereby reducing 

life satisfaction by creating more individual frustration (Ellison et al., 2007). Online social media 

such as Facebook and Twitter may also lead to envy and bitterness, since individuals are exposed 

to happy, positive images of their friends. Jordan et al. (2011) point out that envy is a common 

feature of online social media, since users often compare themselves with others who may have a 
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higher social position. This is similar to the idea of subordination, the feeling of loss or defeat, as 

outlined in the social rank theory of depression (Sturman, 2011). 

 

Online social media and mental health: association or causality 

The two-way relationship between online social media use and mental health has been 

recognised for quite some time. Online social media use affects adult mental health, but adult 

mental health may also influence online social media use. Two hypotheses explain this 

relationship. First, the social causation hypothesis suggests that online social media use is a 

predictor of adult mental health (online social media use (x) → adult mental health (y)). Social 

epidemiologists seem to suggest that the social causation hypothesis is a more plausible 

explanation for the positive or negative effects of online social media use and adult mental health 

(Trocchia & Janda, 2000, Cotten, 2009).  

Alternatively, the social compensation hypothesis believes that adult mental health affects 

individuals’ use of online social media (adult mental health (x) → online social media use (y)). 

The social compensation hypothesis argues that individuals may view online social media as an 

attractive way to increase their social networks due to a reduction in social apprehension; in 

other words, some individuals may be drawn to online social media to experience the social 

interaction and social companionship they are lacking offline (Morahan-Martin & Schumacher, 

2003). Thus, lonely individuals report more social interaction and social companionship online 

than non-lonely individuals. Similarly, it has been suggested that shy individuals may prefer 

communication that does not occur face-to-face (Saunders & Chester, 2008). Pierce (2009) found 

that individuals who reported social anxiety were more likely to talk to others online. Kraut et al. 

(2002) describe a selection problem in which mentally ill individuals tend to seek out the Internet 

and social media more than individuals in better mental health. 

Researchers suggest that failure to take into account this reverse causality will lead to biased 

estimates of the relationship between social media use and mental health (Kraut et al., 2002; 

Suziedelyte, 2012). Thus, the study aims to address this reverse causality issue using recent 

Indonesia Family Life Survey (IFLS) 5 data. 

Indonesia Family Life Survey (IFLS) 2014 
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IFLS is an ongoing longitudinal socioeconomic and health survey in Indonesia. The survey was 

based on a sample of households deemed to be representative of 80% of the entire Indonesian 

population living in 13 of the nation’s 26 provinces in 1993. The survey collects data on 

individual respondents, their families, their households, the communities in which they live, and 

the health facilities they use. The first wave of IFLS was administered in 1993 to individuals 

living in 7,224 households. The IFLS 3 and 4 re-interviewed the same respondents in 1997 and 

2007. IFLS 5 was fielded in the late 2014 and early 2015 on the same set of IFLS households and 

their split-offs: 16,204 households and 50,148 individuals (Strauss, 2016; Thomas et al., 2012). 

The participation rate of IFLS 5 is high, at 92% (Strauss, 2016). 

 

This study uses the most recent IFLS, which included for the first time data on Internet access 

and social media use (Strauss, 2016). In this study, we restricted the sample to adults 20 years 

and older with complete survey data on social media use and the CES-D measure. This yields a 

sample of 22,423 individuals in 9,987 households and 297 districts.  

 

Measure of adult mental health 

Adult mental health was measured using the 10-item Center for Epidemiologic Studies 

Depression scale (CES-D) (Andresen et al., 1994). In the IFLS survey, individuals were asked to 

report how often in the past week they experienced the listed 10 symptoms of depression. 

Responses are recorded along a four-category ordinal scale that ranges from 0 to 3 (0 = rarely, 

never or ≤1 day per week; 1 = occasionally, some of the time or 1-2 days per week; 2 = 

moderately, much of the time or 3-4 days per week; 3 = usually, almost all the time or 5-7 days 

per week). After the positively phrased items were reverse-coded, scores were calculated as the 

sum of these responses (theoretical range 0-30). Data commonly have a positive or right-skewed 

distribution (Radloff, 1977), thus groups with higher means also tend to have higher variances. 

Sometimes a cut-off point of 10 is applied (Andresen et al., 1994), but the continuous score is 

used here because no cross-validation study has ever been conducted with an Indonesian sample. 

The mean CES-D score was 6.2 (SD = 4.8). Table 1 describes the summary statistics of the 

sample in this study. 
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Table 1. Descriptive statistic of sample 

 Mean SD 

Bivariate 

correlation % missing 

CES-D 6.26 4.81 1.00 0.00 

Online social media use 0.20 0.40 0.03* 0.01 

Age 39 11 -0.09* 0.00 

Female 0.53 0.50 0.01 0.00 

Married 0.84 0.36 -0.08* 0.00 

Years schooling 9 4 -0.04* 0.01 

Smoking 0.38 0.49 0.03* 0.00 

Unemployed  0.06 0.25 0.10* 0.01 

Religious person 0.77 0.42 -0.09* 0.01 

Disaster victims 0.03 0.16 0.03* 0.00 

Participate in community activities 0.37 0.48 -0.05* 0.02 

Trust 15 2 0.02* 0.01 

Poor early general health 0.37 0.48 0.08* 0.00 

Had emotional, nervous or psychiatric problems 

in childhood 0.00 0.03 0.02* 0.00 

Openness 3.70 0.66 0.02* 0.00 

Conscientiousness 3.86 0.53 -0.16* 0.00 

Extroversion 3.45 0.66 -0.03* 0.00 

Agreeableness 3.92 0.51 -0.10* 0.00 

Neuroticism 2.66 0.66 0.30* 0.00 

Below median household expenditure 0.29 0.45 0.03* 0.02 

Live in urban area 0.59 0.49 0.00 0.00 

Village basic infrastructure deprivation 0.06 0.05 -0.04* 0.00 

Village social deprivation 0.08 0.07 -0.02* 0.00 

District GDP 20.9 45.3 -0.08* 0.00 

Gini Index 0.38 0.32 -0.04* 0.00 

Percent missing is calculated from the total number of individual observations age 20 years and 

older (N=25,103). Reported associations are the coefficient of Pearson correlation, *p<.05 

 
 

Measure of social media use 

Online social media use is measured with a dummy variable indicating adults using their mobile 

phones for online social media such as chat, Facebook, and Twitter (1 = use online social media 

(chat, Facebook, Twitter); 0 = do not use online social media (chat, Facebook, Twitter)).  In the 

survey, respondents were asked whether they had accessed the Internet with the question “Do 

you have Internet access?”, and whether they use online social media with the question “What 
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do you usually use the cell phone for? Social media (chat, Facebook, Twitter)” (IFLS, 2014). We 

found that 21% of adults use social media.  

 

 

Control variables 

Over the last two decades, researchers have shown strong relationships between gender, marital 

status, employment status, religiosity, personality, adverse events, smoking, and early childhood 

health on adult mental health. Thus, this study examines the effect of online social media use on 

adult mental health after controlling for these variables.  

Age and gender are included to control for the degree to which adult mental health varies across 

age and gender (Das et al., 2007; Dzator, 2013; Jenkins et al., 2012). The average age of 

respondents is 39 years old. Marital status is a strong predictor of mental health in both 

developed and developing countries (Bromet et al., 2011; Das et al., 2007; Mumford et al.,  

1996), and is measured here using a dummy variable with (1) indicating married and (0) 

indicating non-married (single, divorced or widowed). More than half of respondents are 

married. Education captures human capital, which is also related to mental health (Wall, 1956). 

We measured education using a continuous scale indicating years of schooling. Most 

respondents have completed junior secondary school, which represents nine years of schooling in 

the Indonesian education system. Prior studies found a detrimental effect of unemployment on 

adult mental health (Murphy & Athanasou, 1999; Owen & Watson, 1995; Warr, 1987). A 

dummy variable was used to indicate individuals’ employment status, with (1) indicating 

unemployed and (0) indicating employed. The average of unemployed individuals in the survey 

is 6%, which is equal to the national unemployment rate in 2014.  

Poverty has detrimental effect on mental health in developed and developing countries 

(Tampubolon & Hanandita, 2014). A dummy variable indicating below median household 

expenditure (1) and above median household expenditure (0) was entered to capture the effect of 

poverty on adult mental health. The percentage of respondents below median household 

expenditure is 29%. The mental health literature documents that adverse events and disasters can 

harm mental health, showing a higher prevalence of mental disorders among individuals who 

have experienced disaster than among those who have not (Satcher et al., 2007). The survey 

asked respondents, “In the last 5 years, were there any natural or other disasters (including civil 
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strife) in the area where you live? If yes, what type of disasters?” If yes: “Were any of the 

disasters severe enough to cause death or major injuries to a household member, cause direct 

financial loss to the household, or cause a household member to relocate?” We used a dummy 

variable indicating adults that had experienced disasters (1) and those that had not (0) to capture 

adverse events. The percentage of respondents who experienced disasters is 3%. 

Smoking also has detrimental effect on mental health (Burki, 2016; Jorm et al., 1999; Lasser et 

al., 2000). We used a question in the survey that asked respondents, “Have you ever chewed 

tobacco, smoked a pipe, smoked self-rolled cigarettes, or smoked cigarettes/cigars?” A dummy 

variable indicating adult smoking (1) and non-smoking (0) was entered. The percentage of adults 

who smoke is quite high, at 39%. Prior studies have also documented a strong effect of 

childhood health on adult mental health (Case et al., 2005; Kessler et al., 2010). The survey 

asked about early childhood health with the question, “Would you say that your health during 

your childhood was in general excellent, very good, good, fair, or poor?” The first two 

categories are combined to represent good health, while the last two categories are combined to 

represent poor health. The survey also asked respondents whether they had experienced 

emotional, nervous, or psychiatric problems during chilhood with the question, “Did you have 

any emotional, nervous, or psychiatric problems during your childhood (that is, from when you 

were born up to and including age 15)?” Thirty-seven percent of respondents reported being in 

poor health during early childhood. Only a small fraction reported having emotional, nervous or 

psychiatric problems as children. 

Studies in developing countries seem to largely confirm the benefits of social capital for mental 

health (Miller et al., 2006). In this study, we used participation and trust to measure individual 

social capital. Individual participation was calculated using the percentage of community 

activities known to the respondent and in which they participated during the past year, out of a 

list of 12. Individual trust was measured by the average response to seven neighbourhood trust 

questions. Participation in community activities and trust are relatively high. Prior studies have 

documented that religious individuals are more robust mentally than their secular counterparts 

(Dein, Cook, & Koenig, 2012). In addition, religious individuals experience less psychological 

distress, greater life satisfaction and have lower odds of suffering from depressive disorders 

(Califano et al., 2001; Dein et al., 2012; Ellison et al. 2001; Lim & Putnam, 2010). The survey 

used self-ratings to measure religiosity by asking “How religious are you?”, and asking 
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respondents to choose either very religious, religious, somewhat religious, or not religious. Most 

individuals rate themselves as religious. 

The psychological literature also documents an association between personality and mental 

health (DeYoung et al., 2010; DeYoung et al., 2002; Judge et al., 2002; Soldz & Vaillant, 1999). 

The survey contains 15 questions designed to measure the so-called “big five” personality traits, 

and we used these questions to examine whether openness, conscientiousness, extroversion, 

agreeableness, and neuroticism in adults can affect their mental health (Gosling, 2003). The 

agreeableness score is the highest among personality trait indicators in the survey responses.  

 

A question regarding households living in urban areas was included to control for whether adults 

mental health varies across urban and rural areas; most respondents live in urban areas (59%). 

We also included control variables at the village and district level. At the village level, we 

include measures of village infrastructure deprivation and social deprivation. Village basic 

infrastructure deprivation is measured by the presence of basic public infrastructures (i.e. 

electricity, clean water, sanitation and asphalt roads), and the village basic infrastructure 

deprivation score is the mean of unavailability of those basic public infrastructures in a village. 

Village social deprivation describes local communal conflict and crime, and is expressed as the 

mean of incidence of communal conflicts and crimes in a village. The average of village basic 

infrastructure and social deprivation is 6% and 8%, respectively. At the district level, we include 

district Gross Domestic Product (GDP) to measure district economic development and the Gini 

Index to measure district economic inequality. The average district GDP in IFLS 2015 districts is 

20.9 billion rupiah, while the average Gini Index is 0.38. 

 

An instrument variable 

We use Internet coverage from the district where respondents have lived over the last five years 

as an instrument. We believe that the variable meets the core assumptions of instrumental 

variable estimation; relevance condition, exclusion restriction and exchangeability (Lousdal, 

2018). First, relevance condition means the instrument (z) has a causal effect on (x). In this study, 

the Internet coverage from the district where respondents have lived over the last five years has 

strong effect on respondents’ use of social media. Without availability of the Internet coverage it 

is impossible for respondents using online social media. Second, exclusion restriction means (z) 
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affects the outcome (y) only through (x). We believe that the Internet coverage from the district 

where respondents have lived over the last five years affects respondents’ mental health only via 

online social media use. Third, exchangeability assumption means that (z) does not share 

common causes with the outcome (y). The assumption has also been termed the independence 

assumption, ignorable treatment assignment, or described as no confounding for the effect of (z) 

on (y). We address this issue by retrieving an instrument variable from different survey data.   

 

Statistical analysis 

Our statistical analysis is carried out in two steps. First, we estimate CES-D score without an 

instrument using Ordinary Least Square (OLS) and Poisson regression to examine the 

relationship between online social media use and mental health. Second, we estimate CES-D 

score with an instrument using instrumental variable regression (IV regression) and an 

instrumental variable Poisson (IV Poisson) to address reverse causality issue in the relationship. 

In this study, we use Internet coverage from the district where respondents have lived over the 

last five years as an instrument, which were retrieved from SUPAS 2015. Both linear and 

Poisson regression are fitted for a continuous outcome. The Poisson model offers a convenient 

way to estimate the skewed and non-negative nature of the CES-D score (Silva & Tenreyro, 

2006). The linear model provides diagnostic tools for testing the exogeneity of the suspected 

endogenous variables, and for measuring an instrument’s strength. The Generalized Method of 

Moments (GMM) estimator is used to estimate the endogenous linear and Poisson regression. 

The linear regressions share an identical E=[z(y-x
⸝
β)]=0 moment condition, while the Poisson 

regressions use the additive error E=[z(y-exp {x
⸝
β)}]=0 (Windmeijer & Santos Silva, 1997). 

Results 

We first review our bivariate correlation analysis before presenting the results of a multivariate 

analysis without and with instrumenting for online social media use. The bivariate Pearson 

correlation in Table 1 (above) shows a positive association between social media use and CES-D 

score (r = 0.03). Most of the control variables also show a significant correlation with the CES-D 

score. The rate of missing response was quite low, with 1% missing for social media use and 0% 

for CES-D. 

Multivariate analyses without and with instrumenting for online social media use 
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The results of multivariate analysis without and with instrumenting for online social media use 

are presented in Table 2. Results of OLS and Poisson estimates show that social media use is 

significantly associated with higher CES-D (β = 0.92(SE 0.08) and β = 0.02(SE 0.01) 

respectively). Most of the control variables show a significant association. 
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Table 2. Results of OLS and IV Regression 

 OLS OLS OLS IV Regress IV Regress IV Regress 

Social media use 0.32(0.08)* 0.92(0.08)* 0.92(0.08)* 1.94(0.64)* 5.69(2.24)* 5.71(2.21)* 

Age  -0.02(0.00)* -0.02(0.00)*  -0.06(0.02)* -0.06(0.01)* 

Female  0.37(0.09)* 0.38(0.07)*  0.07(0.17) 0.07(0.17) 

Married  -0.79(0.08)* -0.79(0.06)*  -1.60(0.39)* -1.60(0.39)* 

Years schooling  -0.05(0.01)* -0.05(0.01)*  -0.07(0.00)* -0.08(0.00)* 

Smoking  0.59(0.09)* 0.60(0.07)*  0.50(0.11)* 0.51(0.11)* 

Unemployed   1.39(0.12)* 1.39(0.12)*  1.39(0.14)* 1.40.12)* 

Religious person  -0.47(0.07)* -0.47(0.07)*  -0.49(0.08)* -0.49(0.08)* 

Disaster victims  0.75(0.17)* 0.76(0.14)*  0.63(0.20)* 0.63(0.20)* 

Participate in community activities  -0.26(0.06)* -0.26(0.06)*  -0.21(0.07)* -0.22(0.06)* 

Trust  -0.11(0.01)* -0.11(0.01)*  -0.14(0.03)* -0.14(0.03)* 

Poor early general health  0.54(0.06)* 0.55(0.03)*  0.37(0.10)* 0.37(0.10)* 

Had emotional, nervous or psychiatric 

problems in childhood  2.49(1.06)* 2.51(1.03)* 

 

1.89(0.93)* 1.90(0.93)* 

Openness  0.51(0.05)* 0.52(0.05)*  0.62(0.07)* 0.62(0.07)* 

Conscientiousness  -0.89(0.06)* -0.89(0.06)*  -1.02(0.09)* -1.02(0.09)* 

Extroversion  0.00(0.04) 0.00(0.04)  0.08(0.06) 0.08(0.06) 

Agreeableness  -0.32(0.06)* -0.34(0.06)*  -0.36(0.07)* -0.36(0.07)* 

Neuroticism  1.91(0.05)* 1.94(0.05)*  1.84(0.06)* 1.85(0.05)* 

Below median household expenditure  0.40(0.07)* 0.40(0.07)*  0.28(0.13)* 0.28(0.13)* 

Live in urban area  0.21(0.06)* 0.23(0.06)*  0.55(0.17)* 0.56(0.13)* 

Village basic infrastructure deprivation   0.04(0.00)*   0.05(0.02)* 

Village social deprivation   0.05(0.00)*   0.04(0.02)* 

District GDP   -0.04(0.05)   -0.06(0.07) 

Gini Index   0.03(0.00)*   0.05(0.01)* 

Constant 6.19(0.33)* 5.81(0.45)* 5.81(0.45)*   7.37(0.88)* 

Estimator OLS OLS OLS GMM GMM GMM 

Wald test of exogeneity of social media 

use   

  

346.69 38.94 38.98 

F-statistics   

  

306.24(1.25)* 37.82(0.04)* 37.80(0.03)* 

N 25103 25103 

 

25103 25103 25103 25103 

*p<5%        
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Table 3. Results of Poisson and IV Poisson 

 Poisson Poisson Poisson IV Poisson IV Poisson IV Poisson 

Social media use 0.05(0.01)* 0.02(0.01)* 0.03(0.01)* 0.08(0.01)* 0.09(0.01)* 0.09(0.01)* 

Age  0.00(0.00)* 0.01(0.00)*  -0.01(0.00)* -0.02(0.00)* 

Female  0.07(0.01)* 0.08(0.01)*  0.01(0.03)* 0.03(0.03)* 

Married  -0.12(0.01)* -0.14(0.01)*  -0.25(0.04)* -0.26(0.04)* 

Years schooling  -0.01(0.00)* -0.02(0.00)*  -0.08(0.01)* -0.09(0.01)* 

Smoking  0.10(0.01)* 0.10(0.00)*  0.10(0.02)* 0.10(0.02)* 

Unemployed   0.19(0.01)* 0.21(0.01)*  0.19(0.02)* 0.21(0.02)* 

Religious person  -0.07(0.01)* -0.08(0.01)*  -0.08(0.01)* -0.09(0.01)* 

Disaster victims  0.11(0.01)* 0.11(0.01)*  0.09(0.03)* 0.09(0.03)* 

Participate in community activities  -0.04(0.01)* -0.04(0.01)*  -0.04(0.01)* -0.05(0.01)* 

Trust  0.00(0.00)* 0.00(0.00)*  0.09(0.01)* 0.09(0.01)* 

Poor early general health  0.09(0.01)* 0.09(0.01)*  0.06(0.02)* 0.06(0.00)* 

Had emotional, nervous or psychiatric 

problems in childhood  0.30(0.08)* 0.31(0.06)* 

 

0.20(0.03)* 0.21(0.03)* 

Openness  0.08(0.00)* 0.09(0.00)*  0.09(0.01)* 0.09(0.01)* 

Conscientiousness  -0.13(0.00)* -0.13(0.00)*  -0.16(0.01)* -0.18(0.01)* 

Extroversion  0.00(0.00) 0.01(0.00)  0.01(0.01) 0.01(0.01) 

Agreeableness  -0.06(0.01)* -0.08(0.01)*  -0.06(0.01)* -0.06(0.01)* 

Neuroticism  0.30(0.00)* 0.31(0.00)*  0.29(0.01)* 0.31(0.01)* 

Below median household expenditure  0.11(0.01)* 0.12(0.01)*  0.05(0.02)* 0.05(0.02)* 

Live in urban area  0.03(0.01)* 0.03(0.01)*  0.10(0.03)* 0.11(0.03)* 

Village basic infrastructure deprivation   0.07(0.00)*   0.04(0.00)* 

Village social deprivation   0.06(0.00)*   0.05(0.00)* 

District GDP   -0.05(0.06)   -0.05(0.07) 

Gini Index   0.05(0.00)*   0.05(0.00)* 

Constant 1.82(0.00)* 1.74(0.04)* 1.76(0.03)* 1.89(0.00)* 2.08(0.14)* 2.09(0.15)* 

Estimator GMM  GMM  GMM GMM 

Wald test of exogeneity of social 

media use    

  

 

F-statistics       

N 25103 25103 25103 25103 25103 25103 

*p<5%       
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The results are significant, with IV Regression and IV Poisson estimates of (β = 5.69(SE 2.24) 

and β = 0.09(SE 0.01) respectively). The magnitude of the effect of social media use on CES-D 

also increases substantially with the IV estimate. One standard deviation increase in social media 

use is associated with a six-fold increase in CES-D score with IV Regression, and 9% increase 

with the IV Poisson estimate. However, we need to be careful in interpreting the magnitude of 

the effect of the IV Regression, since the huge magnitude effect is mostly due to the CES-D 

score distribution, which is not normal.  

Socio-demographic characteristics, CES-D risk factors, and personality traits also show 

significant association with CES-D score.  Age is significantly associated with CES-D score, 

with younger individuals at greater risk of depression. Female and married individuals are less 

likely to face depression compared with male, single, widowed and divorced individuals. 

Education, as measured by years of schooling, is negatively associated with CES-D score. 

Religiosity and social capital provide a buffer against depression. Across the models, we found 

negative associations between religiosity and indicators of both social capital and depression. 

Poverty has an exacerbating effect on depression: we found that individuals in households with 

below-median expenditure exhibit higher CES-D scores. Likewise, individuals living in urban 

areas are at a higher risk of depression than individuals in rural areas.  

Unemployment has a detrimental effect on mental health. In all models, we find that unemployed 

individuals have higher CES-D scores than employed individuals. The many disasters in 

Indonesia in the last decades have also had detrimental effects on mental health, and we observed 

a positive association between experience as a disaster victim and CES-D score. As expected, 

poor early health correlates with adult depression. Across the models, we find that individuals 

who had poor heath and/or emotional, nervous or psychiatric problems during childhood 

experience increased rates of depression in adulthood. Smoking is also positively associated with 

higher CES-D scores, which may indicate that depressed individuals are more likely to smoke. 

Individuals with high openness and neuroticism scores are more likely to face depression than 

conscientious, agreeable individuals. 

Deprivation associated with basic and social infrastructures is also linked to individuals’ mental 

health. Across the models, we that find individuals who live in deprived villages face a higher 

risk of depression. Likewise, economic inequality is linked to harm for individual mental health. 
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We found that individuals living in districts with a higher Gini Index are at higher risk for 

depression than those in districts with a lower Gini Index. District GDP is negatively associated 

with mental health, but the association is not statistically significant. 

The results of the Wald test for exogeneity of the instrumented variable are significant, which 

means that social media use is statistically endogenous in the models. F-statistics are above the 

threshold of 10 indicated by Staiger and Stock (1994) as the rule of thumb criterion of instrument 

weakness. Taken together with the non-rejection of the test of over-identification, this suggests 

that the instruments are reasonable. 

Discussion and conclusion 

Given the increasingly prominent role that digital technologies play in people’s daily lives, 

understanding their influence on individual mental health and well-being is crucial. Using 

nationally-representative survey data, this study examines for the first time the effect of online 

social media use on adult mental health in Indonesia. The main findings show a detrimental 

effect of social media use on mental health. An increase of one standard deviation in social 

media use is associated with 9% increase in CES-D score using an IV Poisson estimate. These 

results are true whether using least squares estimators or an instrumental variable analysis. Our 

instrument is highly correlated with social media use; tests of their strength and relevance also 

reveal their usefulness in mitigating biased estimates of the relationship between social media 

use and CES-D score.   

Our results confirm prior studies that have documented a negative effect of online social media 

use on mental health in developed and developing countries (see for example Kraut et al. (2002), 

Nie et al. (2002), Lee et al. (2011), Ellison et al. (2007), Jordan et al. (2011), and  Sturman 

(2011)). They conflict with previous research that has found a positive association between 

online social media use and mental health in developed countries (Bradley & Poppen, 2003; 

Cotten et al., 2012; Grieve et al., 2013; O'Hara, 2004; Steinfield et al., 2008; Trocchia & Janda, 

2000). While some prior studies do not take into account the reverse causality that may occur in 

the relationship between online social media use and mental health, our study does, using an IV 

estimation. Moreover, our study is also based on population survey data, which enhances the 

robustness of the findings.  
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Several mechanisms may explain how online social media harms mental health among 

Indonesians. First, increased time using online social media may lead to social media addiction. 

Recent statistics show that individuals in Indonesia use the Internet 5.5 hours a day on average. 

The average frequency with which Indonesians access online social media such as BlackBerry 

Messenger, WhatsApp and Twitter is 518 times per 652 minutes. Statistics show the number of 

Facebook users per day in Indonesia reached 33 million in 2016, while those accessing Facebook 

via mobile phone reached 28 million per day. Meanwhile, 65 million individuals in Indonesia 

report logging on to Facebook every month. Among those, 55 million individuals were active 

users, of which 51% were young people between the ages of 13 and 27. On average, Facebook 

users open their account 5-10 times a day, and they open WhatsApp about 50 times a day (APJII, 

2016). Studies have widely documented that spending too much time on social media can lead to 

addiction, which may result in anxiety and depression (Kalpidou et al., 2011; Lou et al., 2012; 

Pantic et al., 2012). Second, some researchers have documented that online social media may 

reduce life satisfaction by creating more individual frustration (Ellison et al., 2007). Growing use 

of social media in Indonesia may also create more individual frustration due to the cacophonous 

input they are exposed to every day. In a country like Indonesia, which is transitioning to 

democracy, every individual has an opinion on everything in social media, and this creates a 

tremendous amount of noise. Through social media, individuals can express their opinions, offer 

comments, as well as read and watch an abundance of negative news about government failures, 

crimes, political conflicts, ethnic conflicts, widening poverty and inequality across the country. 

Without the ability to avoid so much negative information, individuals may face frustration that 

affects their mental health. Third, in a society like Indonesia with such dramatic inequality, 

social media may also lead to envy and bitterness, since poor individuals are exposed to the 

happiness and positive images of their richer friends. Jordan et al. (2011) point out that envy is a 

common feature of online social media, since users often compare themselves with others who 

may have a higher social position. These comparisons suggest the idea of subordination, the 

feeling of loss or defeat outlined in the social rank theory of depression (Sturman, 2011).  

Other main findings show socio-demographic traits and risk factors associated with mental 

health in Indonesia. Confirming prior studies, our findings demonstrate the detrimental effects of 

poverty, unemployment, natural disasters, poor childhood health, and smoking on mental health. 

Using an IV estimate, Hanandita and Tampubolon (2014) found that poverty causes poor mental 



19 
 

health in Indonesia. They found that halving a person’s consumption expenditure raises their 

probability of suffering mental illness by 0.06 point. The detrimental effects of unemployment 

and natural disasters have been widely documented in prior studies (Frankenberg et al., 2008; 

Paul & Moser, 2009). Frankenberg et al. (2008) documented the detrimental effects of the 

December 2004 Indian Ocean Tsunami in Indonesia’s Aceh province; we found similar effects 

of natural disasters on individual mental health across the country. The long-lasting effects of 

early childhood adversity on mental health are well-documented in developed countries (Case et 

al., 2005; Draper et al., 2008; Kessler et al., 2010; Shonkoff et al., 2012). These studies found 

negative effects on mental health of early childhood poverty, family disruption, sexual abuse, 

height-for-age and chronic morbidity; our findings show a detrimental effect of poor early 

childhood general health, which captures the overall evaluation of individual health during 

childhood, on adult mental health in Indonesia. Given that the country is a large contributor to 

the global burden of disease from tobacco-related illness (Hidayat & Thabrany, 2010), the 

significant association between smoking and mental health may indicate the harmful effects of 

smoking on mental health. However, it may also simply indicate that individuals with mental 

disorders smoke. In this study, we found that 40% of individuals with depression (CES-D ≥ 16) 

smoke. The causal relationship of smoking and mental health needs to be addressed with future 

research.  

Our findings also reveal some factors that contribute to sound mental health among Indonesians. 

Education, which may capture higher socioeconomic status in a developing country, is good for 

individual mental health (Araya et al., 2003). Most Indonesians are religious, and in our study, 

we find that religious individuals have better mental health than non-religious individuals. The 

significant association between religiosity and mental health confirms prior findings in both 

religious and secular countries (Bergin, 1983; Koenig & Larson, 2001; Gartner et al., 1991). The 

benefits of social capital for individual mental health have been reported in studies in both 

developed and developing countries (Almedom, 2005; Hanandita & Tampubolon, 2014). In this 

study, we find that individuals’ social capital – defined by individual community participation 

and trust – has a positive effect on mental health in Indonesia.  Marital status is likewise a strong 

predictor of mental health in both developed and developing countries (Bromet et al., 2011; Das 

et al., 2007; Mumford et al., 1996), and this effect was also observed in the present study.  
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The psychological literature has documented the relationship between personality traits and 

mental health (DeYoung et al., 2010; DeYoung et al., 2002; Judge et al., 2002; Soldz & Vaillant, 

1999). In this study, we found a contrast association between open and neurotic individuals and 

conscientious and agreeable individuals: conscientious and agreeable personalities have better 

mental health than open and neurotic personalities. These findings support prior personality 

neuroscience studies that found that neurotics’ personalities covaried with the volume of brain 

regions associated with threat, punishment, and negative affect, while agreeable personalities 

covaried with the volume of regions that process information about the intentions and mental 

states of others. Moreover, conscientious personalities covaried with volume in the lateral 

prefrontal cortex, a region involved in planning and in the voluntary control of behaviour 

(DeYoung et al., 2010).  The mechanism by which the ‘big five’ dimensions of personality 

associate with mental health is something that needs further investigation.  

The harmful effects of economic inequality on health has been widely documented (Bechtel, 

Lordan, & Rao, 2012; Kawachi, Berkman, & Kawachi, 2000). Confirming prior studies, our 

findings show detrimental effects connected to a lack of basic village infrastructures, social 

deprivation and Gini Index; this was not surprising given the widening inequality across districts 

in the country in the last decades. The National Bureau of Statistics reported that Indonesia’s 

Gini Index reached 0.40 in 2016, the highest it has been since the economic crisis 1998. 

Increasing communal conflicts and crime is widespread in the most deprived villages and 

districts (Mancini, 2008), which leads to depression among these populations. The negative 

consequences for individual mental health of widening economic inequality as well as 

community conflicts and crimes across the country is something that policy makers need to 

address. 

This study has several limitations that need to be taken into account in future research. First, it 

was based on cross-sectional data. Although we tried to include all likely possible factors within 

individual, household, villages and districts, unobserved factors may still affect the results. 

Therefore, the results of IV regression in this study should be seen as robust on an extensive set 

of individual, household, community and district covariates associated with social media use and 

mental health. Second, online social media use in this study is measured by individual use of 

online social media via mobile phone. Thus, this measure may not cover individuals who use 
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online social media via personal computers or laptops. Statistics show that 9 of 10 Internet users 

in Indonesia access the Internet via mobile phone rather than by personal computer or laptop. 

Hence, future surveys will need to take into account online social media use via mobile phone, 

personal computer and laptop. Last but not least, the IFLS survey covers only 83 percent 

Indonesia’s population. Thus, the findings can only be generated to those population. 

Despite these limitations, this study has important implications for the literature on online social 

media use and mental health as well as for policy makers. First, our findings established 

evidence of the harmful effects of online social media use on individual mental health in a 

developing country. This findings confirm studies which found the harmful effect of social 

media on mental health in developed countries (Jordan et al., 2011; Kraut et al., 2002; Lee et al., 

2011; Nie et al., 2002; Sturman, 2011). Using a population-based survey, we found that online 

social media use in Indonesia harms rather than helps the mental health of the society. Second, 

we demonstrate a useful application of IV analysis to address the endogeneity issue raised by 

cross-sectional data. Our instrument is also useful in mitigating biased estimates of the 

relationship between online social media use and mental health. Future research may also use 

this instrument to address similar issues. Last but not least, our findings suggest the need for 

public health interventions advocating wise use of online social media to prevent mental illness 

in Indonesia. Policies offering advice to wise use of online social media are needed to protect 

adults from the harmful effects of online social media on their mental health. 
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