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Abstract

This paper examines whether social media can be leveraged to improve
mental health through exposure to positive psychology content. It implements
a cluster-randomized controlled trial involving 1,150 university students from
118 classes in Bangladesh. Classes were randomly assigned to follow Facebook
pages posting positive psychology content, neutral Facebook pages, or to a
no-exposure control group. The design also distinguishes between direct and
indirect exposure to the intervention.

On average, there is no significant effect of the intervention on depression,

anxiety, perceived stress, or subjective well-being. However, direct exposure



to positive psychology content increases kindness by approximately 0.15 stan-
dard deviations. Importantly, the average effects mask substantial heterogene-
ity. Both direct and indirect exposure are associated with larger reductions in
depression, stress, and anxiety among participants with poorer mental health
at baseline. Effects also vary with baseline Facebook use, with heavier users
experiencing relatively larger reductions in selected adverse mental-health out-

comes.
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1 Introduction

As of 2024, Facebook remains the most popular social media platform, with 3.07
billion users worldwide. A larger proportion of these users are located in low-income,
lower-middle-income, or higher-middle-income countries. For example, India has
378.05 million users, Indonesia 119.05 million, Brazil 112.55 million, and Mexico 92.7
million. In fact, among the top 10 countries using Facebook, except for the United
States (193.8 million users), the rest fall into the low-income, lower-middle-income,
or higher-middle-income countriesft|

People use Facebook for a variety of reasons. According to a recent study by
the Pew Research Center, 93 percent of Facebook users reported that they use the
platform to keep up with friends and family. Other common reasons include enter-
tainment (76 percent), connecting with others who share similar interests (74 per-
cent), getting news (37 percent), looking at product reviews and recommendations
(37 percent), keeping up with sports and pop culture (36 percent), and following
politics and political issues (26 percen(ﬂ

Despite some positive aspects of Facebook, there are concerns about its negative
e ect, very speci cally the negative e ect on mental healthf] A body of empirical
studies provides evidence of Facebook's negative impact on mental health. For ex-

ample, Braghieri, Levy, and Makarin (2022) nd that the introduction of Facebook

1. These data were sourced from Statista; for more details, refer to the Figurge A2 & Figur@&

2. For a map of low-income or lower-middle-income countries, refer to the Figure Al.

3. For further details, see McClain, Anderson, and Gelles-Watnick [(2024).

4. As for positive aspects of Facebook, it can enhance interpersonal connections (Godard and
Holtzman [2024), which promotes happiness and well-being (Chopik 2017). Additionally, it increases
political participation (Valenzuela, Correa, and Gil De Ziniga 2018) and also facilitates resistance
in autocratic regimes (Alaimo 2015).



across U.S. colleges led to a negative impact in students' mental health. Brailovskaia
et al. (2019) study the clinical inpatients in Germany, comparing those who use Face-
book with those who do not. The study result shows that Facebook users exhibit
higher levels of depression, social stress, and insomnia compared to non-users. Allcott
et al. (2020) conduct a large-scale randomized experiment in which participants were
assigned to deactivate their Facebook accounts for four weeks before the 2018 US
midterm election. The study nds that this deactivation improved subjective well-
being of the study participants (particularly happiness, life satisfaction, depression
and anxiety.). Likewise, Tromholt (2016) conduct 1-week experiment in Denmark
and nds similar result. Facebook improved subjective well-being (particularly life
satisfaction and positive emotion). In total, the negative impact of Facebook on
mental health has become a burning issue in recent times.

This study, however, does not analyze the e ects of Facebook on mental health.
Instead, this study focuses on exploring ways to help people use Facebook in a health-
ier manner. As mentioned earlier, a body of empirical studies provides clear evidence
regarding the negative e ect of Facebook on mental health. Given this, policymakers
might consider banning or restricting its use. However, these are challenging deci-
sions to implement at a policy level. In this study, | am not focusing on banning or
limiting the use of Facebook. Instead, | seek to induce speci c components (related
to positive psychology) into users' Facebook feeds that could enhance their mental
health.

To motivate the experiment, | will begin by the large-scale eld experiment con-

5. As well as other social media platforms like YouTube, Instagram, WhatsApp, TikTok, and X
(formerly Twitter).



ducted by Levy (2021). In this experiment, participants were provided with subscrip-
tions to either a conservative or a liberal news outlet on Facebook. One key nding
from the study is that exposure to counter-attitudinal news results in a signi cant
decrease in negative attitudes toward the opposing political party, thus reducing po-
larization. The study argues that Facebook algorithm could limit counter-attitudinal
news, thus increasing the polarization® However, the study also proves that such
polarization can be altered by exposing people to counter attitudinal news. Building
on the ndings of Levy (2021), | argue that exposure to more positive psychol-
ogy content on Facebook could similarly in uence the users, much like exposure to
counter-attitudinal news.” Just as participants in the study of Levy (2021) became
less polarized after encountering counter-attitudinal news, | argue that individuals
exposed to positive psychology content will experience improvements in their mental
health.

| am arguing because there is strong theoretical and empirical support for the pos-
itive impact of positive psychology interventions on mental healtl§. However, almost
all of the existing positive psychology interventions required substantial training and

administrative e ort for implementation. In this paper, | am introducing a large-

6. Similarly, Sunstein (2018) and Settle (2018) argue that social media creates an ideological
\echo chambers," which, in turn, increases polarization.

7. To know more of what | refer to as positive psychology content, refer to Appendix 8.2.

8. For example, Shoshani and Steinmetz (2014) run a school-based positive psychology interven-
tion in Israel. In the rst stage of the intervention, the teachers received training, and in the second
phase, teachers delivered the program in the classroom. The classroom program included various
components such as activities, discussions, reading poems and stories, and watching movie clips
that are related to positive psychology. The study nds a signi cant decrease in various mental
health parameters, such as distress, anxiety and depression symptoms. A similar positive impact
of positive psychology on mental health was also observed in many other settings (see the meta
analysis by Carr et al. (2021))



scale randomized controlled trial that does not require any training and only little
administrative e ort for implementation is required. | leverage Facebook as a plat-
form for delivering a positive psychology intervention. This eliminates the need for
training and other administrative compliance and also ensures the study's high exter-
nal validity. o the best of our knowledge, this is the rst randomized controlled trials
to examine the e ectiveness of delivering positive psychology interventions through
Facebook.

To implement the randomized controlled trial, | focus on students from di er-
ent universities of BangladesH. | recruited a sample of 1,150 participants through
university class representatives across di erent classes. In total, 118 classes from
di erent universities participated in this study. These classes were subsequently
randomized into treatment and control conditions.

The randomization was conducted at the class level rather than at the individ-
ual level to minimize contamination across experimental conditions. Randomization
within the same class could have resulted in spillover e ects, whereby students as-
signed to the control condition might nonetheless have been exposed to treatment-
related content through interactions with treated peers. Cluster randomization at
the class level substantially reduced this risk.

Participants assigned to the treatment group were instructed to click the \Fol-
low" button for four speci ¢ Facebook pages selected. These pages regularly posted

content related exclusively to positive psychology, typically 4{5 posts per da{. The

9. A detailed description of Bangladesh's university education system is provided in the Ap-
pendix 8.3.
10. | managed these pages using this study's Facebook account. A detailed list and description of
these Facebook pages are provided in the Appendix 8.4.



links to the four pages were sent directly to participants in the treatment group
through the study's Facebook account!

Compliance with the intervention was carefully monitored. Participants in the
treatment group were required to \Follow" all four recommended pages, and com-
pliance was veri ed by checking participants’ Facebook pro les to con rm that the
designated pages had been followét.

Participants in the control group were similarly instructed to \Follow" four neu-
tral Facebook pages unrelated to positive psychology. In addition, a subset of classes
was randomly assigned to a \no-exposure control group" group, in which participants
were not instructed to \Follow" any Facebook pages.

| estimate the e ect of this intervention on di erent psychosocial outcomes such
as depression, anxiety, stress, and well-being, as well as several intermediate out-
comes including kindness, laughter, optimism, activities, healthy activities, concen-
tration, and Facebook feed satisfaction. Importantly, | distinguish between direct
and indirect exposure to the intervention. Direct exposure refers to participants who
themselves followed the recommended positive psychology pages. On the other hand,
indirect exposure refers to participants who were connected to treated peers within
the same class (and received neutral pages) and could therefore be indirectly exposed

to positive psychology content on their Facebook feed.

11. All participants in the baseline survey were asked to provide their Facebook ID name/link
and send a friend request to the study's Facebook account. Subsequently, invitations to \Fol-
low" the designated Facebook pages were sent to participants' inboxes with the assistance of class
representatives.

12. Some participants restricted the visibility of their liked pages through Facebook privacy set-
tings. Participants were therefore instructed to adjust their settings using the custom visibility
option so that the study's Facebook account could verify compliance. Additional details are pro-
vided in the consent form and appendix.



The results provide limited evidence that exposure to positive psychology content
improves the primary psychosocial outcomes. On average, neither direct nor indirect
exposure has a statistically signi cant e ects on depression, anxiety, perceived stress,
or subjective well-being. So, the experiment does not provide any statistical evidence
of improvements in the primary psychosocial outcomes. Beyond these outcomes,the
intervention a ects prosocial behavior. Participants directly exposed to positive
psychology content report higher levels of kindness. This study also reveals that the
average treatment e ects mask substantial heterogeneity. Participants with poorer
baseline mental health show larger reductions in depression, anxiety, and perceived
stress (for both direct and indirect exposure). Similar di erential treatment e ects
can also be observed (for 1-2 psychosocial outcomes) depending on the intensity of
Facebook use.

This paper contributes to several strands of literature. First, it contributes to
the growing literature on social media and mental health by shifting the focus away
from the causal relationship between social media and mental health. It shows how
social media environments can potentially be redesigned to improve well-being. Sec-
ond, the paper contributes to the literature on positive psychology interventions by
introducing a scalable intervention that does not require therapists, classroom in-
struction, institutional infrastructure, or extensive training. Third, to the best of
my knowledge, this is the rst study to deliver a positive psychology intervention
through Facebook. Fourth, the paper contributes to the broader literature on digital
interventions in low-income and lower-middle-income settings, where conventional

mental health interventions are often di cult to implement because of resource and



institutional constraints.
The remainder of the paper is organized as follows. Section Il describes the
background. Section Il presents the design and data. Section IV discusses the

empirical strategy. Section V explains the results. Section VII concludes.



2 Background

2.1 Facebook in Bangladesh

Bangladesh ranks among the top 10 countries in terms of Facebook users. As of 2024,
out of a total population of around 165 million, 55.6 million people in Bangladesh,
are active Facebook user$ 14 Although other social media platforms such as
YouTube, Instagram, WhatsApp, TikTok, and X (formerly Twitter) are also popular

in Bangladesh, Facebook is the most widely used social media platform with the
largest user base in the country (see Appendix for details).

In recent years, like many other countries, Facebook has become a vital platform
for communication in Bangladesh. It enables people from di erent parts of the coun-
try to easily connect with their friend and family members. The large Bangladeshi
working-class diaspora has particularly bene ted from this form of communication,
which was previously very expensive and less accessible. Facebook has evolved into
a political battleground, where political parties and individuals from various ideo-
logical groups use the platform to organize and spread their activities. Numerous
recent movements, such as the Shahbagh Movement in 2013, and the quota reform
movements in 2019 and 2024, showed Facebook's powerful role in mobilizing people.
Additionally, Facebook has become an alternative news source in Bangladesh. It has
also been instrumental in helping small-scale business owners in the country to reach

a large number of coustmers at a lower cost.

13. To know more about population demographics of Bangladesh, see Bangladesh Bureau of Statis-
tics (2022).
14. To know more about leading countries based on Facebook audience size, see Appendix A3 .
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However, due to the large user base and in uence across the social, economic, and
political landscape, there is evidence of Facebook's negative impact in Bangladesh.
Various extremist groups often use the platform to spread misinformation, which has
led to multiple incidents of violence against minorities (Roy, Singh, and Kamruzza-
man 2023). Additionally, cyberbullying and online harassment have also become
increasingly common in recent years (Sheikh, Hossan, and Menih 2023). One issue
that receives little (or no) attention in the country's legal and policy framework is

Facebook's impact on the mental health. This is where this study will zoom in.

2.2 Mental health condition in Bangladesh

According to National Institute of Mental Health (2019) survey in Bangladesh (a
large-scale study with participants from across the country and all age groups), ap-
proximately 17 percent of the adult population (aged 18-60+) reported experiencing
some form of mental health disorder. Among the reported disorders, depression and
anxiety were found as the most prevalent disorders. The survey also included 7-
17 age group. Among this age group, nearly 14 percent reported having a mental
health disorder, with depression and anxiety again being the leading causes. It is
important to note that this survey was conducted before the COVID-19 pandemic.
Multiple studies have been conducted during the pandemic. These studies indicated
a worsening of the mental health situation compared to National Institute of Mental
Health (2019) survey in Bangladesh. For example, in a study involving participants
aged 15 to 65, Das et al. (2021) found that 38 percent of participants reported expe-

riencing mild to severe depression, while 64 percent reported mild to severe anxiety.

11



This presence is even higher among students. In a survey among university students
in Bangladesh, Faisal et al. (2022) found that during the COVID-19 pandemic, 72
percent of participants reported experiencing depressive symptoms, while 77 percent
of participants reported mild to severe anxiety. Other similar studies also found this
high prevalence of depression and anxiety among students of di erent universities
and colleges in Bangladesh during the COVID-19 pandemic (see the review paper by
Al Mamun et al. (2021)).

There are various factors responsible for the poor mental health situation in
Bangladesh. The most commonly discussed factors include lack of awareness, stigma,
a severe shortage of mental health professionals, poverty, inadequate mental health
infrastructure etc. (Hasan et al. 2021; Koly et al. 2022; M. S. Islam et al. 2021).
However, one factor that is less frequently discussed at the policy level is the impact
of Facebook (the most popular social media platform of the country). It is important
to discuss this issue, considering that one-third of the country's population are active
Facebook users. In addition, numerous studies such as Karim et al. (2023), Mamun
and Griths (2019), M. R. Islam et al. (2021), and Sayeed et al. (2020) also found
the negative impact of Facebook on mental health, particularly among young people,

who make up the majority of Facebook users in Bangladesh.

2.3 Rationale

This study investigates whether Facebook can be e ectively used as a platform to
improve the mental health of its users in Bangladesh. Speci cally, it examines the

impact of increased exposure to positive psychology content within users' Facebook

12



feeds. The central hypothesis is that such exposure will enhance users' mental well-
being, in a manner similar to the ndings of Levy (2021), where participants became
less polarized after encountering counter-attitudinal news. The rationale for this hy-
pothesis lies in the strong body of empirical evidence supporting the e ectiveness of
positive psychology interventions in improving mental health outcome's. However,
almost all of the existing positive psychology interventions required substantial train-
ing and administrative e ort for implementation. In contrast, this study introduces

a large-scale randomized controlled trial that minimizes both training requirements
and administrative burden by leveraging Facebook as the delivery mechanism. This
approach not only simpli es implementation but also enhances the external validity

of the study.

15. For example, Shoshani and Steinmetz (2014) run a school-based positive psychology interven-
tion in Israel. In the rst stage of the intervention, the teachers received training, and in the second
phase, teachers delivered the program in the classroom. The classroom program included various
components such as activities, discussions, reading poems and stories, and watching movie clips
that are related to positive psychology. The study nds a signi cant decrease in various mental
health parameters, such as distress, anxiety and depression symptoms. A similar positive impact
of positive psychology on mental health was also observed in many other settings (see the meta
analysis by Carr et al. (2021))

13



3 Design and Data

3.1 Experimental Design

Figure 1 summarizes the experimental design of this study, Figure 2 presents the
study timeline, and Figure 3 illustrates the treatment saturation structure within
university classes. The experiment consisted of six stages: recruitment and baseline
survey, participant selection, cluster randomization, intervention, endline survey, and
follow-up survey.

Participant recruitment began on September 1, 2025, with the assistance of 8 ini-
tial contacts and 118 university class representatives across di erent universities in
Bangladesh. The recruitment process followed a hierarchical communication struc-
ture designed to e ciently disseminate information across a large student population.
First, | contacted 8 initial contacts from di erent universities. These initial contacts
subsequently recruited university class representatives from their own institutions
and networks. In total, 118 class representatives agreed to assist with the study.

To coordinate recruitment and communication, | rst created one central Face-
book Messenger group containing the 8 initial contacts. Each initial contact then
created separate Messenger groups with the class representatives they recruited, and
each class representative subsequently created a Messenger group consisting of in-
terested students from their respective classes. This decentralized communication
structure enabled rapid dissemination of recruitment information, survey links, re-
minders, intervention instructions, and incentive-related announcements. Messages

were rst distributed through the central Messenger group and then sequentially

14



forwarded through the representative network to students.

Students from 118 university classes participated in the recruitment process and
completed a large-scale baseline survey. The survey collected demographic infor-
mation, Facebook usage behavior, and validated mental health screening measures,
including the PHQ-9 and GAD-7 questionnaires. Participants were also asked to pro-
vide their Facebook pro le links and send a friend request to the study's Facebook
account. This procedure enabled direct communication with participants during the
intervention period and facilitated compliance monitoring®

It is important to clarify that all students from 118 university classes did not par-
ticipate in this study. Participation was voluntary and only students who expressed
interest in taking part in the experiment, nally participated. Class representatives
disseminated information about the study among their classmates and facilitated the
recruitment of interested students. So, the nal sample of this study is a self-selected
subset of students from each participating class rather than the entire class.

After participant selection, university classes were randomly assigned into one of
three study arms: (i) a treatment group exposed to positive psychology Facebook
pages, (ii) a neutral-content control group exposed to emotionally neutral Facebook
pages, and (iii) a no-exposure control group. Participants assigned to the treatment
condition were instructed to \Like" four Facebook pages created speci cally for the
study that regularly posted positive psychology-related content, including motiva-

tional messages, gratitude-focused posts, inspirational stories, and mental well-being

16. A detailed description of how the study's Facebook account operated, including participant
communication, intervention delivery, and compliance monitoring procedures, is provided in Ap-
pendix 8.4.

15



content. Participants in the neutral-content control group were instructed to follow
four neutral-content pages unrelated to mental health or emotional well-being, while
participants in the no-exposure control group were not instructed to follow any pages.

The inclusion of a no-exposure control group serves an important methodolog-
ical purpose. Although the neutral-content control group allows us to isolate the
e ects of positive psychology content from those following neutral-content Facebook
pages, exposure to neutral content may itself in uence participants' psychological
outcomes. For example, viewing photographs of natural landscapes, historical infor-
mation, or other emotionally neutral content may a ect mood, stress, or attention.
Consequently, using the neutral-content control group as the sole reference category
could obscure the overall e ects of the intervention. The no-exposure control group
provides a benchmark against which the e ects of introducing Facebook content
(either positive or neutral) can be evaluated relative to participants' usual Face-
book environment. Importantly, the neutral-content control group helps identify the
content-speci c e ects (positive vs neutral) of the intervention, while the no-exposure
control group captures its overall e ects (positive/neutral vs no-exposure) relative
to no additional assigned content.

The intervention o cially began on October 10, 2025, and continued for ap-
proximately three weeks. The endline survey was conducted on November 1, 2025,
immediately after the intervention period. A follow-up survey was subsequently con-
ducted on February 16, 2026, approximately three and a half months after the endline

survey, in order to examine the persistence of treatment e ects over time.

16



Recruitment and baseline survey
(118 university classes; approxi-
mately 1,150 selected participants)
September, 2025

- i J
Cluster randomization at the class level
Treatment Neutral-content No-exposure
group control group control group
(Positive psy-
chology pages)

l Participants { No Facebook }

instructed page exposure
Participants ) to \Like"
instructed four neutral
to \Like" Facebook page
four positive
psychology
| Facebook pages

Endline survey
November 2025

Follow-up survey
February 2026

Figure 1: Experimental Design
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Recruitment & baseline Intervention Post-treatment follow-up

Recruitment starts Intervention starts Endline survey Follow-up survey

»
!

Sep 1, 2025 Oct 10, 2025 Nov 1, 2025 Feb 16, 2026

Figure 2: Timeline of recruitment, intervention, endline, and follow-
up survey

3.2 Randomization

Randomization was conducted at the university class level rather than at the in-
dividual level in order to minimize contamination across experimental conditions.
Students within the same university class frequently interact with one another both

o ine and through social media platforms. Individual-level randomization within
the same classroom environment could therefore generate substantial spillover ef-
fects, as untreated students might still be indirectly exposed to treatment-related
content through Facebook interactions, interpersonal discussions, reposting behav-
ior, or algorithmic ampli cation.

To address this issue, the study implemented cluster randomization at the class
level. Entire classes were assigned to one of the three experimental conditions. This
design substantially reduced direct cross-group contamination while preserving real-
istic social interaction structures within classes.

In addition to direct treatment exposure, the experimental design also incorpo-
rated variation in treatment saturation within classes. As illustrated in Figure 3,
classes di ered in the proportion of students exposed to treatment-related content.
Some classes experienced low treatment saturation, where only a relatively small

proportion of students were exposed to the intervention, while other classes experi-

18



enced high treatment saturation, where a substantially larger proportion of students

were exposed. The no-exposure control classes received no intervention exposure.

DODW

(a) No-exposure control (b) Neutral-control (c) Low treatment (d) High treatment
saturation saturation
(20%) (80%)

Figure 3: Treatment Conditions and Spillover Exposure Across Uni-
versity Classes

This saturation design allows the study to distinguish betweedirect treatment
e ects and indirect spillover e ects. Direct e ects capture the impact of personally
following and consuming positive psychology content. Indirect e ects capture the
in uence of being socially connected to treated peers within the same classroom
environment, even among students who may not have directly interacted with the
intervention content themselves.

To implement the intervention, | created a dedicated Facebook account named
\Optimistic Outlook," which served as the o cial study account throughout the ex-
periment. During the baseline survey, participants were instructed to send a friend
request to this account. All subsequent communication regarding treatment instruc-
tions, reminders, survey links, and compliance monitoring was conducted through
Facebook Messenger. Participants who failed to establish contact with the study ac-
count within the speci ed period were excluded from the nal study sample because

reliable communication during the intervention period could not be ensured.
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Participants assigned to the treatment condition received direct Messenger links
to four positive psychology Facebook pages and were instructed to \Like" all four
pages. These pages posted approximately 4{5 posts per day (per page) throughout
the intervention period. Compliance was carefully monitored by manually verifying
whether participants had followed the assigned pagés. Participants who failed
to comply with the treatment instructions were excluded from the nal analytical
sample.

Participants assigned to the neutral-content control condition similarly received
links to four neutral Facebook pages that posted emotionally neutral and non-
political content. In contrast, participants assigned to the no-exposure control con-
dition were not instructed to follow any Facebook pages during the intervention
period.

Following the three-week intervention period, participants completed the endline
survey. The follow-up survey conducted three and half months later enabled the

analysis of the medium-term persistence of both direct and indirect treatment e ects.

4 Empirical Strategy

The empirical analysis of this study is structured around four main types of e ects:
the e ect on nal outcomes, the e ect on intermediate outcomes, the saturation

e ect, and the heterogeneous e ect.

17. Some participants restricted the visibility of their liked pages through Facebook privacy set-
tings. Participants were therefore instructed to temporarily modify their privacy settings so that
compliance could be veri ed by the study team.

20



4.1 E ect on Final Outcomes

The four nal outcomes are depression, anxiety, perceived stress, and subjective well-
being. Depression is measured using the nine-item PHQ-9, with each item coded
from O (\not at all") to 3 (\nearly every day") and summed to form a score ranging
from O to 27. Anxiety is measured using the seven-item GAD-7, using the same
0{3 response scale, yielding a total score between 0 and 21. Higher values on both
measures indicate worse mental health. Perceived stress is measured using the 10-
item Perceived Stress Scale. Responses range from O (\never”) to 4 (\very often");
the positively worded items are reverse-coded before summing, producing a score
from 0 to 40, with higher values indicating greater stress. Subjective well-being is
measured using the ve-item WHO-5 Well-Being Index, with responses ranging from

0 to 5 and summed to obtain a score between 0 and 25; higher values indicate better
well-being. For the empirical analysis, all four outcomes are standardized to have
mean zero and standard deviation one, so estimated treatment e ects are reported
in standard-deviation units.

These outcomes will also be analyzed using the following regression speci cation:

Final Outcomessc = ,+ Direct e ectsgc+ Indirect e ectsg,

+ Final Outcomeg?? + X2

"
c isc * isc

where

" Final Outcomess. is the post-treatment nal outcome of participant i within

segments of classc,

21



" Direct e ects, is an indicator for segments directly targeted with positive psychology conten
" Indirect e ects. is an indicator for segments that are not directly targeted with positive psyc
* Final Outcomes? is the baseline value,
"~ X2, contains control variables,

p are xed e ects for the class-level randomization block,

isc are the standard errors. Standard errors will be clustered at the class level.

4.2 E ect on Intermediate Outcomes

The intermediate outcomes capture behavioral and self-reported responses that may
re ect channels through which the intervention a ects psychosocial well-being. Kind-
ness is measured using a dictator-game allocation in which participants decide how
much of 100 Taka to give to an anonymous stranger, with possible allocations of O,
20, 40, 60, 80, or 100 Taka; higher allocations indicate greater prosocial behavior.
Laughter measures participants' self-reported level of laughter over the previous two
weeks on a 1{5 scale, with higher values indicating more laughter. Optimism captures
participants' outlook toward Bangladesh over the previous two weeks on a ve-point
scale, ranging from 1 (\nothing in the country is positive") to 5 (\everything in the
country is good"), with higher values indicating a more positive outlook.

Activities measures the number of hours per day spent outside work or study on
activities such as hobbies, socializing, household activities, and activities. Healthy

activities measures how often during the previous two weeks participants consciously
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engaged in and enjoyed healthy activities, such as eating well, exercising, or spending
time outdoors, on a scale from 1 (\not at all") to 5 (\all the time"). Concentration
measures self-reported concentration while studying during the previous two weeks on
a 1{5 scale, with higher values indicating greater concentration. Finally, Facebook-
feed satisfaction measures participants' satisfaction with their Facebook feed during
the previous two weeks on a four-point scale ranging from 1 (\not at all happy") to
4 (\very happy"). As with the nal outcomes, these variables are standardized for
the empirical analysis, so treatment e ects are reported in standard-deviation units.
The estimated average treatment e ect on the above stated outcomes will be

estimated using the following regression speci cation:

Intermediate Outcomeg. = ,+ Direct e ectsgc+ Indirect e ectsg.

+ Intermediate Outcome&? + X 2. + "

where

" Intermediate Outcomesg. is the post-treatment intermediate outcome of par-

ticipant i within segments of classc,
" Direct e ects, is an indicator for segments directly targeted with positive psychology conten
" Indirect e ects, is an indicator for segments that are not directly targeted with positive psyc
* Intermediate Outcome&? is the baseline value,

~ X0 contains control variables,

isc
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p are xed e ects for the class-level randomization block,

A

isc are the standard errors. Standard errors will be clustered at the class level.

4.3 Saturation E ect

This study will estimate the di erential e ects of positive psychology intervention
across class saturation levels using the following form. Saturation e ects will be

assessed for both intermediate and nal outcomes.

Intermediate/Final Outcomes,. = ,+ Direct e ectin low saturation.
+ ,Direct e ect in high saturation
+ 1 Indirect e ect in low saturation
+ ,lIndirect e ect in high saturation

Iag n
+ Yisc * Visc

where ( » 1) and ( » 1), respectively, capture the dierential direct and
indirect e ects of positive psychology interventions to the high compared to the low

saturation segment.

4.4 Heterogeneity Analysis

To better understand for whom the intervention is most e ective, this study will
conduct heterogeneity analyses based on three key dimensions: (i) baseline Facebook

usage intensity, (ii) baseline mental health status, and (iii) baseline demographic
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characteristics.

First, this study will examine heterogeneity based on Facebook usage levels, as the
intensity of social media engagement may in uence both exposure to the intervention
and to its e ects. Participants will be grouped into three categories based on their
self-reported average daily time spent on Facebookighly active usersmoderately
active users and low-activity users Second, for the heterogeneity analysis based
on baseline mental health status, participants will be categorized into subgroups
re ecting mild, moderate or severelevels of depressive, anxiety and, stress symptoms.
Third, this study will explore heterogeneity by baseline demographic characteristics,
including gender monthly household incomeand academic year

These heterogeneous e ects will be estimated by interacting each subgroup vari-
able with the treatment assignment indicators (both direct and indirect exposure)

in the main regression models.

5 Results

5.1 Engagement with Treatment and Control Content

Table 1 presents the total number of views (approximately) received by each treat-
ment and neutral-control Facebook page during the intervention period. The treat-
ment pages focused on humorous content that evoke laughter, kindness-related posts,
positive news and achievements from across Bangladesh, and practical tips to help
savor positive moments. The neutral-content control pages focused emotionally neu-

tral content such as photographs of rivers, images of forests/trees, historical facts,
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and weather or climate-related reports. Overall, Table 1 shows that participants ac-
tively viewed both treatment and neutral-content control throughout the intervention
period.

The four treatment pages were viewed approximately 16,100 times. Humorous
posts generated maximum number of views (approximately 7,000 views), followed
by positive news and achievements from across Bangladesh (approximately 3,600
views), kindness-related posts (approximately 3,000 views), and practical tips to
help savor positive moments (approximately 2,500 views). On the other hand, the
neutral-content control pages were viewed approximately 20,000 times. River pho-
tographs and weather/climate reports each received maximum number of views (ap-
proximately 6,000 views), followed by images of forests/trees and historical facts
(each received around 4,000 views). The variation likely re ects di erences in the

inherent attractiveness of the di erent types of content.
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Table 1: Views by Page: Treatment versus Control Content

Treatment Group (4 Pages)

Content Type Views (approximately)
Humorous posts that evoke laughter (Page 1) 7,000
Kindness-related posts (Page 2) 3,000
Positive news and achievements from across Bangladesh (Page 3,600

3)

Practical tips to help savor positive moments (Page 4) 2,500
Total treatment views 16,100

Neutral-content control group (4 Pages)

Content Type Views (approximately)
Photographs of rivers (Page 1) 6,000
Images of forests/trees (Page 2) 4,000
Historical facts (Page 3) 4,000
Weather / climate reports (Page 4) 6,000
Total neutral-content control views 20,000

5.2 Descriptive

Table 2 presents descriptive statistics for the main variables used in the empirical

analysis. The study sample consists of 1,150 participants. Participants are relatively
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young, with a mean age of 21.7 years and an age range of 18 to 27 years. 63 percent
of the sample is female. At baseline, the mean depression, anxiety, and stress scores
are 10.28 on a 0{27 scale, 7.74 on a 0{21 scale, and 15.87 on a 0{40 scale, respectively.
The mean well-being score is 10.04 on a 0{25 scale.

The table further presents the descriptive statistics of intermediate outcomes.
These include kindness (measured as the allocation in a dictator game ranging from
0 to 100 Taka), laughter, optimism, healthy activities, and concentration (each mea-
sured on a 1{5 scale), activities (measured in hours) and Facebook feed satisfaction
(measured on a 1{4 scale). For the subsequent empirical analysis, all non-binary
outcome variables are standardized to have a mean of zero and a standard deviation
of one.

Table A1 examines baseline balance across the four experimental groups. Columns
(1){(4) report baseline means for the no-exposure, direct, indirect, and neutral-
content groups, respectively, while the remaining columns report di erences between
each treatment group and the no-exposure group. The treatment groups are gen-
erally well balanced on the observed baseline characteristics. The di erences are
very small and none of the reported pairwise di erences is statistically signi cant at
conventional levels. Overall, the balance results provide no evidence of systematic

pre-treatment di erences between the experimental groups.

5.3 Baseline results

Table 3 present intention-to-treat (ITT) estimates for the direct and indirect treat-

ment groups relative to the neutral-content control group (Columns 1{4). In these
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Table 2: Summary Statistics

Variable Observations Mean Std. dev. Min. Max.
Depression 1,150 10.276 6.298 0 27
Anxiety 1,150 7.735 5.230 0 21
Stress 1,150 18.376 5.619 0 39
Well-being 1,150 10.037 5.945 0 25
Kindness 1,101 30.000 31.606 0 100
Laughter 1,150 3.087 0.973 1 5
Optimism 1,150 2.284 0.913 1 5
Activities 1,150 2.007 1.473 0 10
Healthy activities 1,150 2.683 1.005 1 5
Concentration 1,150 2.384 1.102 1 5
Facebook-feed satisfaction 1,150 2.533 0.696 1 4
Facebook use 1,150 3.314 1.939 0 15
Age 1,150 21.610 1.560 18 27
Female 1,149 0.630 0.483 0 1

Notes: This table reports descriptive statistics for the study sample. The number of observations di ers for gender
because of missing baseline information for one participant.

columns, the coe cients are the e ect of treatment exposure compared to individuals
who did not receive the intervention but are part of the same experimental environ-
ment. Across these four columns, the estimated e ects on depression, anxiety, stress,
and wellbeing are statistically insigni cant. It indicates that neither direct nor in-
direct exposure leads to measurable improvements relative to the neutral-content
control group.

The last four columns extend the analysis by comparing the direct treatment,
indirect treatment, and neutral-content control group to no-exposure control group.
No-exposure control group is not exposed to any aspect of the intervention envi-
ronment. This speci cation allows to estimate intention-to-treat (ITT) estimates
of the treated groups as well as any potential changes a ecting the neutral-content

control group itself. According to the estimated results in Columns 5{8, none of
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the estimated e ects on the psychosocial outcomes are statistically signi cant at
conventional levels.

As a robustness check on statistical inference, Appendix Table A2 reports wild-
cluster-bootstrap p-values and corresponding 95 percent con dence intervals based
on 9,999 bootstrap replications, with resampling conducted at the randomization-
cluster level. The wild-cluster-bootstrap was proposed by Cameron, Gelbach, and
Miller (2008). It addresses potential limitations of conventional cluster-robust infer-
ence. When we use cluster{robust variance estimator, it relaxes the independence
assumption for observations. So, cluster{robust variance estimator works well if we
have enough clusters and cluster sizes are almost equal. When the number of clus-
ters is limited or cluster sizes are substantially unequal, conventional cluster-robust
standard errors may over-reject the null hypothesis. The wild-cluster-bootstrap pro-
cedure provides an alternative approach to statistical inference that can improve the
reliability of hypothesis tests in such settings. By implementing this procedure, | as-
sess whether the statistical conclusions are robust. The bootstrap results, however,
closely corroborate the conventional cluster- robust inference.

Overall, the baseline results provide no statistical evidence on the e ect of the

intervention on depression, anxiety, stress or wellbeing.

30



Table 3: Effects of the Intervention on Depression, Anxiety, Stress,
and Wellbeing

Impacts on Psychosocial Wellbeing

Neutral-content Control Group as Reference No-exposue Control Group as Reference
Depression  Anxiety  Stress Wellbeing Depression  Anxiety  Stress  Wellbeing
@) ) 3) 4 (5) (6) (7) (8

Direct -0.059 0.071 -0.059 -0.119 -0.041 -0.015 -0.078 -0.027
(0.105) (0.099) (0.066) (0.110) (0.068) (0.089) (0.050) (0.083)
Indirect 0.002 0.069 -0.037 -0.092 -0.034 -0.076 -0.054 -0.052
(0.107) (0.092) (0.069) (0.107) (0.072) (0.082) (0.055) (0.072)
Neutral-content control { { { { -0.000 -0.097 -0.016 0.085
(0.103) (0.091) (0.062) (0.121)

No-exposure control { { { {
Clusters 98 98 98 98 118 118 118 118
Observations 946 946 946 946 1101 1101 1101 1101

Note: The table reports intent-to-treat (ITT) estimates of the e ects of the intervention on depression, anxiety, stress, and
subjective wellbeing. Columns (1){(4) compare the direct-treatment and indirect-treatment groups with the neutral-content
control group, while Columns (5){(8) compare the same treatment groups and the neutral-content control group with the
no-exposure control group. Coe cients are expressed in standard deviation units. Standard errors, reported in parentheses,
are clustered at the randomization-cluster level. The number of clusters and observations is reported at the bottom of the

table. Statistical signi cance is denoted by * p< 0:10, * p< 0:05, and ** p< 0:01.

5.4 Intermediate outcomes

Table 4 reports the intention-to-treat (ITT) e ects of the intervention on the interme-
diate outcomes. Columns (1){(7) compare the direct and indirect treatment groups
with the neutral-content control group. The direct treatment increases kindness by
approximately 0.15 standard deviations, and the estimate is statistically signi cant
at the 10 percent level ( = 0:149, SE = 0:082). In contrast, the corresponding
e ect for the indirect treatment is not statistically insigni cant. Apart from this,
there is no statistically signi cant e ect of the intervention on the remaining inter-
mediate outcomes. Neither the direct nor the indirect treatment has a statistically

signi cant e ect on laughter, optimism, activities, healthy activities, concentration,
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or Facebook-feed satisfaction relative to the neutral-content control group.

Following the baseline Table 3, Columns (8){(14) of Table 4 instead use the
no-exposure control group as the reference category. According to the estimated re-
sults, individuals in the direct treatment group report higher levels of kindness, with
an estimated increase of approximately 0.15 standard deviations relative to the no-
exposure control group. The coe cient is statistically signi cant at the 10 percent
level. In contrast, the indirect treatment e ect is statistically insigni cant for kind-
ness. Another interesting result can be observed for concentration. Both the direct
and indirect treatment groups show increase in concentration of approximately 0.18
and 0.20 standard deviations, respectively (both estimates are statistically signi cant
at the 10 percent level).

Like baseline results, in the next step, | also conduct robustness check for the
estimated results presented in Table 4. As reported in Appendix Table A3, the
positive e ect of the direct treatment on kindness remains statistically signi cant
under wild-cluster-bootstrap inference. In contrast, the estimated concentration ef-
fects for the direct and indirect treatments yield wild-bootstrapp-values of 0.109 and
0.121 respectively. So, the evidence for e ects on concentration should be interpreted
cautiously.

Taken together, the results suggest that the intervention a ected only one inter-
mediate outcome. There is no evidence of changes in laughter, optimism, activities,

healthy activities, concentration or Facebook-feed satisfaction.

32



‘10:0 >d .« Pue ‘G50:0 >d 4 '0T:0 >d

« A pajousp sI soued UBIS [edNSIEIS “3|e) B JO WON0g ay) e palodal S| SUOIBAISS]O pue SI3ISN|d Jo
laquinu 8yl ‘|aAs| Jalsnjo-uoleziwopuel ay) Je passlsn|d ale ‘sasayiualed ul payodal ‘SiolS prepuelS 'S)UN UONEIASP piepuels ul passaldxa ase sjuslo 800
*dnoib |01u02 ainsodxa-ou ayl yum dnolb [0U0D JUBO0I-[esinau 8yl pue sdnoib juswieal awes ay) asedwod (FT)H8) suwnjod aym ‘dnolb [05U0D U0
-fennau ayy yum sdnolb juswieali-1oalipul pue juawieal-1oalip ayy aredwod (2)}T) suwnjod pas) 00gaded pue ‘UoNeIUaIUD ‘SaNIAide Aylesy ‘saniAnoe
‘wisiwndo ‘Jayybne| ‘ssaupury Buipnjoul ‘SaWoN0 SlelpawIdiul U0 UONUSAISIUI BU) JO S199 9 aU) Jo sajewnsa (LL1|) yean-o}juaiul spodal a|gel ayl 910N

TOTT 01T TOTT TOTT T0TT T0TT T0TT 06 06 706 706 06 06 06 SUoNeNIBSA0
81T 81T 8TT 811 81T 81T 811 86 86 86 86 86 86 86 siIsni0
- - - - - - - 101U0D 3INS0dx3-ON
(€60°0) (860°0) (€200) (6600) (960°0) (060°0) 6200)
1100 9210 7100 260°0- 9200 £10'0- 200°0- - - - - - - - 1021U0D JUBIU0Y-eANAN
(290°0) (ezr0) (690°0) (to1°0) (920°0) (690°0) (920°0) (680°0) (o) (920°0) (960°0) (820°0) (980°0) (690°0)
5500 48020 2v0°0- Sv0'0- 1800 000 2£0'0 920'0- 500 500~ 050'0 6500 6700~ 820'0 wanpul
(220°0) (901°0) (€200) (680°0) (e80'0) (eL0°0) (z80'0) (960°0) (960°0) (080°0) (780°0) (080°0) (060°0) (z80°0)
90T'0 A08T°0 900~ Sv0'0- 9600 ¥80°0- 28T 9200 2500 S600- 0v0'0 £L00 290°0- 6YT0 w210
(] (€1) (en (tn) (om) (6) (8) @] (9) () () (e) @ (1)
D3ajj00qagey ) semanoe ApjesH  semanoy  wsiwndo  JswyBne  ssaupuiy Pa8)400ga%ed ) semanoe AyesH  semandy  wsiwndo  Jewbnel  ssaupuiy
soualsjey se dnoio onuod

SousIejY Se dnoIo (00D BINSOdXa-ON

S8WoN0 o sioedu]

SaW02INQ arIpawlIalu| uo syedw| 7 ajgqer

33



5.5 Saturation e ect

This section examines whether the e ectiveness of the intervention depends on the
level of treatment saturation within classes. When a larger share of a class is ex-
posed to the positive psychology contents, neutral content control students may have
more opportunities to encounter positive psychology contents indirectly through their
peers. Consequently, the magnitude of direct/indirect treatment e ects may depend
on the proportion of classmates receiving the positive psychology contents. The sat-
uration analysis allows us to investigate whether the e ectiveness of the intervention
increases or decreases as the proportion of directly treated students within a class
changes.

Figure 4 presents the estimated treatment e ects separately by saturation inten-
sity for both direct and indirect groups. Figure 4 uses no-exposure control group as
the reference category® The analysis separately reports direct and indirect treat-
ment e ects under low- and high-saturation conditions for the four primary psy-
chosocial outcomes of this study such as depression, stress, anxiety, and subjective
wellbeing. Figure 4 shows that the estimated treatment e ects are generally sim-
ilar in magnitude across low- and high-saturation conditions for both directly and
indirectly exposed participants. The 95% con dence intervals exhibit substantial
overlap. So there is no clear visual indication that higher treatment saturation is
associated with stronger treatment e ects.

| also estimate the similar saturation e ect for intermediate outcomes as well. The

18. As an alternative speci cation, Figure 5 reports the corresponding estimates using the neutral-
content control group as the reference category.
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results are reported in Appendix A5 (using neutral-content control group as the ref-

erence category) and Appendix A6 (using no-exposure control group as the reference

category). According to both Appendix A5 and Appendix A6, again, 95% con dence

intervals exhibit substantial overlap between low and high saturation conditions.
Overall, the above stated ndings complement recent work on treatment satura-

tion in digital environments by Enrquez et al. (2024). The study shows signi cant

di erence between the e ects of targeting ads toward directly treated segments in

high versus low saturation municipalities. In contrast, this study does not nd such

di erence in saturation level. One possible explanation is that the positive psychology

intervention operates primarily through individual exposure to positive psychology

contents (thereby limited social spillover).
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Figure 4: Estimated saturation effects of the intervention on mental
health outcomes
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Figure 5: Estimated saturation effects of the intervention on mental
health outcomes

5.6 Heterogeneity

Consistent with the previous analyses, | examine heterogeneity in treatment e ects
using two alternative reference groups. The main text presents the results using the
no-exposure control group as the reference category. The results using the neutral-
content control group as the reference category are reported in the Appendix. The
heterogeneity analysis focuses on four dimensions: (i) intensity of Facebook use, (ii)

baseline mental health status, (iii) gender, and (iv) academic year.
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5.6.1 Heterogeneity by Facebook use

Figure 6 examines treatment e ect heterogeneity by participants' baseline intensity of
Facebook use. Figure 6 estimates use the no-exposure control group as the reference
category. For the corresponding estimates using the neutral-content control group
as the reference category, see Figure A7.

Regarding the estimated results of Figure 6, | do not observe any systematic het-
erogeneity. However, higher Facebook users tend to show lower level of depression
in the direct treatment group and lower anxiety in the indirect treatment group.
Similar reduction of depression and anxiety can be observed in the neutral-content
group. Apart from these two psychosocial outcomes, Figure 6 also shows a statisti-
cally signi cant negative interaction for Facebook-feed satisfaction, indicating that
heavier Facebook users exposed to the direct treatment report relatively lower satis-
faction with their Facebook feeds. However, this e ect is observed only in the direct
treatment group and not in the indirect treatment group or neutral-content control
group. When the neutral-content control group is used as the reference category in
Figure A7, none of the interaction terms is statistically signi cant at conventional

levels.
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Figure 6: Heterogeneous treatment effects by Facebook use

5.6.2 Heterogeneity by baseline mental health

Figure 7 examines treatment e ect heterogeneity by participants’ baseline mental
health. Similar to previous analysis, again, | report estimates using the no-exposure
control group (see Figure 7) as well as neutral-content control group as the reference
category (see Figure AS8).

This time the results reveal a relatively consistent pattern of heterogeneity. For
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both direct and indirect treatment e ects, interaction between treatment and baseline
mental health show statistically signi cant negative e ect on the key psychosocial
outcomes such as depression, anxiety and stress. However, no statistically signi cant
e ect is observed on any of the intermediate outcomes. This is true for both direct
and indirect treatment groups.

For the neutral-content control group, the pattern is almost similar. The interac-
tion coe cients for stress and anxiety remain negative and statistically signi cant,
whereas the interaction for depression is no longer statistically signi cant. The inter-
actions for the remaining outcomes are also generally statistically indistinguishable
from zero (except for Concentration, which shows signi cant negative e ect).

When comparing both direct and indirect groups using neutral-content control
group as the reference category (see Figure A7), the results do not reveal a consistent
pattern of statistically signi cant interaction e ects for either the direct or indirect

treatment group.
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Figure 7: Heterogeneous treatment effects by baseline mental
health

5.6.3 Heterogeneity by gender

The estimated results of heterogeneity by gender are reported in Figure 8 (using
no-exposure control group as the reference category) and Figure A9 (using neutral-
content control group as the reference category). In both direct and indirect treat-
ment groups, the interaction coe cient for stress is positive and statistically signi -

cant, meaning that the treatment e ect on stress is higher for women (compared to
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men). Among the intermediate outcomes, the interaction coe cient for concentra-
tion is negative and statistically signi cant in both direct and indirect groups and
follows he similar explanation like stress. The remaining interaction coe cients are
not statistically signi cant.

In addition, in indirect group, the interaction coe cient for well-being is nega-
tive and statistically signi cant, meaning that the treatment e ect on well-being is
higher for women (compared to men). However, the opposite result is observed for
Facebook-feed satisfaction. Finally, for the neutral-content control group relative to
the no-exposure group, none of the interaction coe cients is statistically signi cant.

When the neutral-content control group is used as the reference category, the
gender interaction for stress remains statistically signi cant in the direct treatment
group (only), while the interaction for concentration remains statistically signi cant
in the both direct and indirect treatment group. Apart from this a new pattern such
as the interaction for optimism in direct group can also be observed as statistically

signi cant.
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Figure 8: Heterogeneous treatment effects by gender

5.6.4 Heterogeneity by academic year

This study also examine treatment e ect heterogeneity by students' academic year.
The estimated results are presented in Table 5. First-year undergraduate students
serve as the reference academic-year category and the no-exposure group remains the
reference experimental condition. So the reported interaction coe cients indicate

whether the e ect associated with a particular experimental condition di ers for
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students in a given academic year relative to rst-year undergraduate students.

According to the estimated results in Table 5, no consistent heterogeneity is
observed. The treatment interaction with second-, third-, and fourth-year under-
graduate students are statistical insigni cant for all of the psychosocial outcomes.
However, treatment interactions with rst-year master students become statistically
signi cant for most of the psychosocial outcomes (in both direct and indirect groups).

None of the interaction coe cients for depression, stress, anxiety, or well-being is
statistically signi cant for these groups. More pronounced di erences emerge among

rst-year Master's students: the interactions are positive and statistically signi cant
for stress (0.444 SD) and anxiety (0.368 SD), indicating less favorable relative e ects
on these outcomes compared with rst-year undergraduate students. Heterogeneity
is more apparent among the intermediate outcomes. In particular, fourth-year un-
dergraduate students exhibit signi cantly lower relative e ects on kindness (0:873
SD) and concentration ( 1:272 SD), but higher relative e ects on laughter (0.753
SD), optimism (0.249 SD), and healthy activities (0.315 SD). The direct treatment
also produces relatively larger e ects on optimism among second-year students and
on laughter and activities among third-year students.

For the indirect treatment, academic-year heterogeneity is more pronounced.
Among fourth-year undergraduate students, the interaction coe cients are positive
for depression (0.416 SD) and stress (0.198 SD), although the latter is signi cant only
at the 10 percent level. The largest di erences are observed among rst-year Master's
students. Relative to rst-year undergraduates, the indirect-treatment interactions

are strongly positive for depression (0.976 SD), stress (0.520 SD), and anxiety (1.652
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SD). The interaction for well-being is also positive (0.712 SD). Since higher depres-
sion, stress, and anxiety represent worse mental-health outcomes, these estimates
suggest substantially less favorable relative e ects of the indirect treatment for Mas-
ter's students on these dimensions. At the same time, substantial heterogeneity is
observed in the intermediate outcomes: Master's students show lower relative e ects
on kindness ( 0:396 SD), optimism ( 0:673 SD), and healthy activities ( 0:591 SD),
but a considerably higher relative e ect on Facebook-feed satisfaction (1.138 SD).

For the neutral-content control relative to the no-exposure group, there is compar-
atively little evidence of heterogeneity among second- and third-year undergraduate
students. Di erences become more apparent for fourth-year students, for whom the
interaction is positive for depression (0.768 SOy < 0:10), negative for kindness
( 0:779 SD) and concentration ( 0:594 SD), and positive for optimism (0.586 SD)
and healthy activities (0.511 SD). The interaction e ects for rst-year Master's stu-
dents in the neutral-content condition could not be estimated because of insu cient
variation in this treatment-by-academic-year cell.

Overall, the results suggest that treatment heterogeneity by academic year is con-
centrated primarily among students in the later stages of their studies, particularly

fourth-year undergraduate and rst-year Master's students.
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Table 5: Heterogeneous Treatment Effects by Academic Year

(1) () @3) (4) (5) (6) @) (8) (9) (10) (1)
Depression  Stress  Anxiety Well-being Kindness Laughter Optimism Activites Healthy activities Concentration FB-feed satisfaction
Direct  2nd year UG -0.038 0.197 0.104 -0.074 -0.044 0.033 0.427* -0.003 -0.074 -0.016 0.165
(0.144)  (0.131) (0.186)  (0.205) (0.259)  (0.158)  (0.200)  (0.211) (0.178) (0.226) (0.150)
Direct  3rd year UG -0.014 0.095 0.059 -0.152 -0.375 0.500*** 0.214 0.664*** -0.026 -0.022 0.334*
(0.228)  (0.104) (0.217)  (0.165)  (0.249)  (0.176)  (0.177)  (0.155) (0.188) (0.439) (0.180)
Direct  4th year UG -0.052 0.094 -0.182 -0.201 -0.873*** 0.753**  0.249** 0.035 0.315** -1.272%** -0.421
(0.126)  (0.128) (0.156)  (0.199)  (0.170)  (0.147)  (0.124)  (0.121) (0.150) (0.145) (0.270)
Direct  1st year Master's -0.039 0.444%**  0.368*** 0.367 -0.485*** 0.362 -0.735%** -0.260 0.279 -0.157 0.687***
(0.115)  (0.065) (0.136)  (0.491)  (0.124)  (0.456)  (0.111)  (0.297) (0.344) (0.163) (0.098)
Indirect  2nd year UG 0.179 0.218 0.163 -0.107 0.013 -0.218 0.205 0.325 -0.085 -0.372 0.035
(0.140)  (0.132) (0.161)  (0.150)  (0.175)  (0.161)  (0.174)  (0.232) (0.173) (0.255) (0.136)
Indirect  3rd year UG 0.025 -0.109 0.054 -0.064 -0.244 0.260* 0.431* 0.531** -0.328** 0.401 0.631***
(0.247)  (0.158) (0.189)  (0.191)  (0.286)  (0.151)  (0.181)  (0.220) (0.151) (0.420) (0.149)
Indirect ~ 4th year UG 0.416** 0.198* 0.266 -0.195 -0.493**  0.204 0.475*%*  0.598*** 0.311* -0.699** -0.451%
(0.162)  (0.104) (0.179)  (0.176) (0.137)  (0.152)  (0.140)  (0.156) (0.123) (0.243) (0.145)
Indirect ~ 1st year Master's 0.976***  0.520** 1.652** 0.712*** -0.396**  0.054 -0.673** -0.127 -0.591%** 0.252 1.138**
(0.109)  (0.078) (0.126)  (0.150)  (0.120)  (0.098)  (0.113)  (0.114) (0.084) (0.185) (0.085)
Neutral control ~ 2nd year UG 0.160 0.036 0.111 -0.045 -0.220 0.025 0.146 -0.196 0.092 -0.265 -0.160
(0.151)  (0.150) (0.171)  (0.167)  (0.178)  (0.171)  (0.205)  (0.223) (0.163) (0.199) (0.169)
Neutral control ~ 3rd year UG -0.156 -0.120 -0.144 0.322 -0.288 0.383 0.344 -0.003 -0.025 -0.169 0.227
(0.335)  (0.164) (0.262)  (0.387)  (0.245)  (0.286)  (0.254)  (0.163) (0.177) (0.417) (0.225)
Neutral control ~ 4th year UG 0.768* -0.098 0.148 -0.079 -0.779*** 0.193 0.586** -0.016 0.511* -0.594** -0.420
(0.430)  (0.145) (0.159)  (0.152)  (0.231)  (0.160)  (0.226)  (0.247) (0.231) (0.231) (0.323)
Neutral control  1st year Master's 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
) () () () () () () () () 0] ()
Observations 1,101 1,101 1,101 1,101 1,101 1,101 1,101 1,101 1,101 1,101 1,101
R-squared 0.270 0.349 0.352 0.250 0.306 0.174 0.242 0.202 0.174 0.162 0.194

Notes: The table reports heterogeneous treatment e ects by academic year. The omitted academic-
year category is rst-year undergraduate students, and the omitted experimental group is the
no-exposure control group. The reported interaction coe cients therefore capture di erences in
treatment e ects for the indicated academic-year group relative to rst-year undergraduate stu-
dents. All outcomes are standardized, and each speci cation controls for the baseline value of the
corresponding outcome. Standard errors clustered at the CF level are reported in parentheses. *
p < 0:10, ** p < 0:05, *** p < 0:01.
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6 Conclusion

There is no evidence that positive psychology will improve psychosocial outcomes
such as depression, anxiety, stress and well-being. It can in uence speci ¢ behavioral
outcome such as kindness, but not psychosocial outcomes. Thus, this study is not
suggesting that positive psychology contents is su cient (or can meaningfully change)
for improving the psychosocial outcomes. The e ectiveness of such interventions may
depend on how the content is designed, delivered, and experienced by participants.
The quality and presentation of intervention materials may play an important role.
For example, engaging audiovisual content, such as professionally produced videos,
may be more e ective than static images/posters/text. The intensity and frequency
of exposure may matter a lot. Rather organic Facebook posts, paid boosting can
increase actual exposure and engagement.

From a policy perspective, the intervention is attractive because it can be de-
livered through an existing digital platform without requiring therapists, classroom
instruction, or extensive training. This is particularly important for low-resource
settings. Most importantly, we should not view low-cost social-media interventions

as substitutes, but complementary for professional mental-health care.
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8 Appendix

8.1 Figures

Figure Al: The World by Income and Region (World Bank 2025)
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Figure A2: Social media use worldwide (Statista 2024b)
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Figure A3: Facebook users use by country (Statista 2024a)
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Figure A4: Social media users in Bangladesh (StatCounter 2025)
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Figure A5: Treatment effect relative to neutral-content control
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Figure A6: Treatment effect relative to no-exposure control
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Figure A7: Heterogeneous treatment effects by Facebook use

58



Figure A8: Heterogeneous treatment effects by baseline mental
health index
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Figure A9: Heterogeneous treatment effects by Gender
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Figure A10: Heterogeneous treatment effects by age
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Table Al: Baseline Balance Across Treatment Groups

Groups Di erence Relative to No-Exposure Control
No Exposure Direct Indirect Neutral Content Direct Indirect Neutral Content
(€] @ (©) 4 @{@) GCX© (M)
Depression 10.328 10.590 10.172 10.030 0.261 -0.157 -0.299
(5.008) (9.599) (5.832) (8.416)
Anxiety 7.691 7.933 7.765 7.526 0.242 0.074 -0.165
(4.791) (7.605) (5.910) (6.805)
Stress 18.485 18.638 18.265 18.152 0.153  -0.220 -0.333
(4.655) (6.266) (6.775) (7.715)
Well-being 10.000 10.125  9.729 10.311 0.125 -0.271 0.311
(6.163) (6.185) (8.240) (7.174)
Kindness 0.032 -0.020  -0.061 0.066 -0.052  -0.092 0.035
(1.213) (1.159) (1.033) (1.691)
Laughter 3.157 3.112 3.093 3.007 -0.045 -0.063 -0.150
(1.001) (1.169) (0.952) (1.124)
Optimism 2.343 2.311 2.247 2.258 -0.032  -0.096 -0.085
(0.805) (1.221) (1.272) (1.096)
Activities 2.103 1.902 2.072 1.977 -0.201  -0.031 -0.126
(1.795) (2.012) (1.624) (1.329)
Healthy activities 2.637 2,628  2.747 2.702 -0.009  0.110 0.065
(1.002) (0.973) (1.228) (1.445)
Concentration 2.377 2.372 2.386 2.401 -0.006 0.008 0.023
(1.373) (1.619) (1.728) (1.591)
Facebook-feed satisfaction 2.495 2.522 2512 2.593 0.027 0.017 0.098
(0.655) (0.851) (0.910) (0.799)
Facebook use 3.391 3313  3.356 3.218 -0.079  -0.035 -0.173
(2.325) (2.374) (2.340) (2.118)
Age 21.255 21.779 21.789 21.480 0524 0.534 0.225
(3.396) (4.252) (4.752) (3.568)
Female 0.701 0.683  0.647 0.510 -0.018  -0.054 -0.191
(0.695) (1.003) (0.863) (0.983)
Observations 204 312 331{332 302 516  535{536 506
Clusters 21 32 30 37 53 50 58

Note: This table reports baseline balance across the four experimental groups. Columns (1){(4) report group means, with
standard deviations in parentheses. Columns (2){(1), (3){(1), and (4){(1) report dierences in means relative to the no-
exposure control group. The pairwise t-tests examine whether the baseline covariates jointly predict assignment to each

treatment group relative to the no-exposure control group. p< 0:01, p< 0:05 p< 0:10.
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Table A2:

Stress, and Wellbeing

Effects of the Intervention on Depression, Anxiety,

Impacts on Psychosocial Wellbeing

Neutral-content Control Group as Reference

No-exposue Control Group as Reference

Depression Anxiety Stress Wellbeing Depression Anxiety Stress Wellbeing
©) () (3) (4) (5) (6) (7) (8)
Direct -0.039 0.086 -0.059 -0.114 -0.041 -0.015 -0.078 -0.027
(0.096) (0.085) (0.066) (0.124) (0.068) (0.089) (0.050) (0.083)
Wild bootstrap p [0.697] [0.341] [0.373] [0.438] [0.566] [0.871] [0.132] [0.753]
Wild bootstrap 95% CI [-0.237,0.156]  [-0.089, 0.261] [-0.190, 0.074]  [-0.364, 0.122] | [-0.187, 0.093] [-0.203, 0.164] [-0.181, 0.024]  [-0.193, 0.148]
Indirect -0.034 0.023 -0.037 -0.142 -0.034 -0.076 -0.054 -0.052
(0.100) (0.079) (0.069) (0.118) (0.072) (0.082) (0.055) (0.072)
Wild bootstrap p [0.743] [0.781] [0.596] [0.272] [0.644] [0.383] [0.341] [0.485]
Wild bootstrap 95% CI  [-0.238,0.170]  [-0.139,0.187] [-0.178,0.105] [-0.381, 0.073] | [-0.189, 0.110] [-0.251,0.086] [-0.167,0.058] [-0.196, 0.098]
Neutral-content control { { { { -0.000 -0.097 -0.016 0.085
(0.103) (0.091) (0.062) (0.121)
Wild bootstrap p [0.998] [0.306] [0.790] [0.583]
Wild bootstrap 95% Cl [-0.214,0.210] [-0.291,0.087] [-0.145,0.111] [-0.138, 0.325]
No-exposure control { { { {
Clusters 98 98 98 98 118 118 118 118
Observations 904 904 904 904 1101 1101 1101 1101
Note: The table reports intent-to-treat (ITT) estimates of the e ects of the intervention on depression, anxiety, stress,
and subjective wellbeing. Columns (1){(4) compare the direct-treatment and indirect-treatment groups with the neutral-
content control group, while Columns (5){(8) compare the direct-treatment, indirect-treatment, and neutral-content control
groups with the no-exposure control group. Coe cients are expressed in standard deviation units. Cluster-robust standard
errors, reported in parentheses, are clustered at the randomization-cluster level. For Columns (5){(8), wild-cluster-bootstrap
p-values are reported in square brackets, with corresponding 95% wild-bootstrap con dence intervals reported below. Wild-
cluster-bootstrap inference is based on 9,999 replications with clustering at the randomization-cluster level. Statistical
signi cance in Columns (5){(8) is based on the wild-cluster-bootstrap p-values and is denoted by * p < 0:10, * p < 0:05,

and ** p< 0:01.
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Table A4: Heterogeneous Treatment Effects by Academic Year

1) () (3) (4) (5) (6) (7) (8) (9) (10) (1)
Depression Stress  Anxiety Well-being Kindness Laughter Optimism Activities Healthy activities Concentration FB-feed satisfaction
Direct  2nd year UG -0.212 0.152 -0.020 -0.015 0.190 0.014 0.295 0.222 -0.188 0.259 0.325*
(0.139) (0.163) (0.171)  (0.212)  (0.251)  (0.179)  (0.185)  (0.187) (0.165) (0.220) (0.175)
Direct  3rd year UG 0.149 0.221 0.219 -0.466 -0.103 0.118 -0.128 0.698*** -0.009 0.124 0.115
(0.278)  (0.173) (0.292)  (0.397)  (0.174)  (0.279)  (0.217)  (0.183) (0.235) (0.268) (0.249)
Direct  4th year UG -0.807* 0.210  -0.297* -0.135 -0.099 0.541%** -0.349 0.081 -0.209 -0.646*** -0.019
(0.425)  (0.192) (0.143)  (0.208)  (0.258)  (0.196)  (0.238)  (0.246) (0.274) (0.234) (0.414)
Direct  1st year Master's -1.005***  -0.085 -1.276** -0.331 -0.070 0.333 -0.097 -0.192 0.909** -0.399* -0.463**
(0.099) (0.089) (0.098)  (0.489)  (0.124)  (0.460)  (0.100)  (0.306) (0.346) (0.214) (0.105)
Indirect  2nd year UG 0.009 0.170 0.040 -0.055 0.229 -0.229 0.081 0.558** -0.188 -0.095 0.196
(0.134)  (0.164) (0.150)  (0.164)  (0.156)  (0.179)  (0.171)  (0.213) (0.161) (0.252) (0.168)
Indirect  3rd year UG 0.185 0.013 0.198 -0.362 0.026 -0.106 0.088 0.542* -0.308 0.538** 0.400*
(0.295)  (0.210) (0.275)  (0.406)  (0.223)  (0.264)  (0.221)  (0.236) (0.204) (0.236) (0.227)
Indirect  4th year UG -0.336 0.322* 0.142 -0.129 0.269 -0.003 -0.128 0.621** -0.223 -0.088 -0.050
(0.435)  (0.173) (0.170)  (0.178)  (0.242)  (0.190)  (0.247)  (0.267) (0.258) (0.302) (0.350)
Indirect  1st year Master's | | | | | | | | | | |
Observations 904 904 904 904 904 904 904 904 904 904 904
R-squared 0.235 0.300 0.301 0.200 0.265 0.128 0.189 0.142 0.130 0.113 0.156

Notes: The table reports heterogeneous treatment e ects by academic year. The omitted academic-
year category is rst-year undergraduate students. The reported interaction coe cients therefore
measure di erences in treatment e ects for the indicated academic-year group relative to rst-
year undergraduate students. All outcomes are standardized, and each speci cation controls for
the baseline value of the corresponding outcome. Standard errors clustered at the CF level are
reported in parentheses. | indicates that the corresponding interaction coe cient could not be
estimated. * p < 0:10, ** p < 0:05, *** p < 0:.01.
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8.2 Positive Psychology and neutral Contents

Each page was designed to deliver distinct streams of positive psychology content.
One page posted humorous materials intended to evoke laughter and uplift mood;
another focused on acts of kindness, sharing stories and tips that encourage pro-
social behavior. A third page highlighted positive news and achievements from across
Bangladesh, aiming to cultivate optimism. The fourth page shareed psychological
facts and practical tips to help participants savor positive moments and enhance
everyday well-being. Figure A1l presents examples of positive psychology content

used in the intervention.
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Figure All: Examples of Positive Psychology Content Used in the
Intervention

On the other hand, participants assigned to the control group were also invited to
like and follow four dedicated Facebook pages. These pages were carefully designed
to post neutral, emotionally non-targeted content, ensuring that they do not deliver
material related to mental health or positive psychology. For example, one page
regularly posted photographs of rivers, another posted images of forests/trees, a
third page posted historical facts, and a fourth page posted weather/climate reports.

Figure A12 presents examples of neutral content used in the intervention.
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