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Abstract

We study the impact of group-based cognitive behavioral therapy (CBT) for in-
dividuals selected from the general population of poor households in rural Ghana
(N=7,227). Results from 1-3 months after the program show strong impacts on
mental and perceived physical health, cognitive and socioemotional skills, and eco-
nomic self-perceptions. These effects hold regardless of baseline mental distress.
We argue that this is because CBT can improve well-being for a general population
of poor individuals through two pathways: reducing vulnerability to deteriorating
mental health, and directly increasing cognitive capacity and socioemotional skills.
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1 Introduction

Spurred in part by the inclusion of mental health as a key sustainable development goal,
a growing “global mental health” movement argues for improved access to therapy (e.g.,
Patel and Prince 2010, Patel et al. 2018). How broad might the impact of this movement
be? We argue that increasing access to mental health therapy in low-income countries
should be seen as a core means of improving well-being and increasing socioemotional
skills and cognition in the general population, with relevance beyond treating those with
a diagnosable mental health condition.

We base this argument on the results of a large-scale randomized controlled trial
(N = 7,227, with 5,937 in control and 1,290 in treatment)® evaluating the impact of
untargeted, group-based, Cognitive Behavioral Therapy (CBT) in rural Ghana. Using
short-run endline data from 1-3 months after the intervention, we first show that ther-
apy led to meaningful average increases in mental health, perceived physical health,
socioemotional and cognitive skills, and perceived economic status. For example, those
in the treatment group report having good mental health 0.53 more days per month;
increase self-efficacy by 0.29 standard deviations; improve their score on a digit span test
(a measure of cognition) by 0.08 standard deviations; and perceive themselves to have
0.20 standard deviations higher economic status. Our cognitive skill measures are of
particular interest because they are less prone to experimenter demand effects. We then
show, perhaps surprisingly, that impacts on mental health, perceived physical health,
and socioemotional and cognitive skills are not limited to those identified as having men-
tal distress at baseline; treatment effects are positive and large for both those with and
without baseline distress.

These results indicate the program is relevant for a general population of low-income
individuals, not just those with diagnosed mental health issues. We identify two key
mechanisms for this result. First, we argue that low-income individuals are especially
vulnerable to deteriorating mental health, and therapy preemptively alleviates this vul-
nerability. Second, we argue that CBT has a direct effect on cognitive and socioemotional
skills even for those who do not or will not suffer from mental health difficulties.

Our argument that CBT alleviates vulnerability depends on a key contextual obser-
vation: there is a high degree of churn between distress states in our sample. Analyzing
just the control group, we find that 43% of those who report no mental distress at
baseline report mental distress at endline 5-8 months later; meanwhile, 33% of those
that report moderate to severe mental distress at baseline report no mental distress at
endline. These figures should be understood in the context of high levels of distress: at

baseline 53% have some form of psychological distress and 16% have severe psycholog-

IThese reflect the endline analysis sample size. We believe our study is among the largest randomized
evaluations of CBT ever conducted.



ical distress. While mental distress is undoubtedly measured with error, we have three
reasons to believe our results remain relevant. First, the Kessler Psychological Distress
Scale is a well-tested and widely used metric for psychological distress (Furukawa et al.
2003, Kessler et al. 2010). Second, we find strong decreases in distress, suggesting that
the measure does accurately capture some aspect of mental health. Third, even if the
observed churn is a by-product of measurement error, our results show that in this pop-
ulation it would be a mistake to target mental health treatments only to those identified
as distressed at baseline.

Our argument that CBT has a direct effect even for those who do not experience
mental health challenges draws on the concept of “bandwidth” defined by Mullainathan
and Shafir (2013) and Schilbach, Schofield and Mullainathan (2016), which these authors
characterize as an individual’s (i) cognitive capacity, and (ii) their ability to plan, allocate
attention, initiate and inhibit actions, and control impulses (measured in our data by
our cognitive and socioemotional skills indices, respectively). These authors argue that
being poor leads people to misallocate their mental resources toward short-term financial
problems, thus reducing bandwidth available for other tasks. We first review the theory
behind CBT and our particular curriculum, and argue that the theoretical mechanism
through which CBT is thought to operate suggests that it should engender a better
allocation of bandwidth across tasks, drawing a link between therapy and the behavioral
economics of scarcity. Second, we show that the CBT program had large impacts on
key measures of cognitive and socioemotional skills which should increase when available
bandwidth is increased. Specifically, we show a 0.27 standard deviation increase in a
socioemotional skills index including self-control, and a 0.08 standard deviation increase
in a cognitive skills index including measures such as digit span and Raven’s progressive
matrices.

Our work builds on several important literatures. Development economists have long
recognized vulnerability as a key part of poverty: being poor not only means having a
low income, but also facing frequent negative shocks that threaten to induce a state
of destitution (e.g., Morduch 1994, Ligon and Schechter 2003, Collins et al. 2009). A
related literature spanning both psychology and economics argues that poverty leads to
mental health difficulties (e.g., Lund et al. 2011, Ridley et al. 2020, Frasquilho et al.
2015, Kuhn, Lalive and Zweimiiller 2009). Chemin, De Laat and Haushofer (2013)
explicitly shows the negative mental health impact of a transitory exogenous economic
shock. Taken together, the twin claims of vulnerability to economic shocks and a causal
effect of shocks on mental health motivate our hypothesis that the poor are vulnerable
to mental health difficulties.

Second, several papers argue that poverty changes psychology and decision-making
beyond mental health. Banerjee and Mullainathan (2010) argues that poverty leads
people to give into temptation, Mullainathan and Shafir (2013), Shah et al. (2018)



and Schilbach, Schofield and Mullainathan (2016) argue that the poor spend signifi-
cant mental resources on short run financial problems, reducing bandwidth available for
other tasks, and Bessone et al. (2021) argues that the poor’s living environment directly
reduces mental resources. We contribute to this literature by arguing that CBT can
be conceptualized as a broad program to improve decision-making quality, helping in-
dividuals better allocate their mental resources. We also link this literature to a large
literature showing important economic returns to socioemotional, “non-cognitive” skills
(Heckman, Stixrud and Urzua 2006, Alan, Boneva and Ertac 2019, McKelway 2021).

Third, we contribute to a growing literature that studies the economic impacts of
therapy. Several papers study the impact of therapy on economics outcomes, but typi-
cally for a highly-selected groups of individuals. For example, Blattman, Jamison and
Sheridan (2017) studies the impact of therapy for ex-combatants in Liberia on earnings,
Heller et al. (2017) evaluates the impact of a CBT-type program for youth in high crime
schools on graduation rates, Baranov et al. (2020) studies the impact of therapy for
recent mothers suffering from prenatal depression on financial empowerment and invest-
ment in children, and Patel et al. (2017) measures the impact of therapy on the days an
individual is unable to work. Lund et al. (2020) provides an important meta-analysis of
this linkage.

Finally, while CBT programs predominantly target specific populations typically
diagnosed with mental health issues, exceptions do exist. For example, Howell et al.
(2019) studies therapy for medical students, Bolton et al. (2007) evaluates a program for
refugee camp residents, and Kew et al. (2016) studies therapy for a population recently
diagnosed with asthma. In each case, the targeted individuals are predicted to have
a higher chance of mental health distress because of some specific life situation. Our
study builds on this targeting approach by studying the impact of CBT in a general
population of the poor in rural Ghana; we posit this as an important step for testing
the broader relevance of CBT.

Our study is most similar to the contemporaneous work of Haushofer, Mudida and
Shapiro (2020). Similar to us, these authors study a psychotherapy program delivered
to a general population in a low income country, Kenya.? Their results differ markedly
from ours. They find no statistically significant impact of CBT on mental health or
economic outcomes measured 13 months after the program. They propose that their
program is unsuccessful precisely because it does not target a population with a specific
difficulty. While many of the design elements of our two studies are similar (both targeted
low-income households using a poverty proxy rather than poor mental health, both
involve a CBT-inspired program, and both were delivered by lay counselors), the two

substantively differ in both the intensity of treatment and measurement time frame.

2 Appendix Table 1 compares the two studies.



Our program consisted of 12 weekly 90-minute sessions, whereas the Kenya study was
5 weekly 90-minute sessions. Our results are very short-run, measured on average two
months after the end of the therapy; their surveys took place, on average, 13 months
later.® If time frame explains the difference then this poses an important challenge: how
can programs maintain impacts? It could be that therapy “booster sessions” may be
cost-effective. Nevertheless there is reason to hope that fading impacts are not inevitable.
Baranov et al. (2020) finds CBT impacts persist for at least seven years. We will continue
to measure impact, and thus future work will illuminate whether or not our observed

impacts fade.

2 Intervention

2.1 Cognitive Behavioral Therapy

CBT is a widely used and widely studied approach to the treatment of multiple men-
tal health conditions. CBT is designed on the premise that individuals have automatic
responses to stimuli and that these responses are sometimes subject to “cognitive dis-
tortions.” These distortions in turn lead to the misinterpretation of stimuli, affecting
the way people view themselves, others, and the future (Beck 1979). CBT encourages
individuals to recognize their automatic responses and question their thought distortions.

The conceptual framework for CBT gives a clear sense of why the poor might be
at both greater risk of mental health difficulties and vulnerable to deteriorating mental
health. Those who find themselves in a steady state of poverty are constantly presented
with negative stimuli, raising significant scope for distortion. For example, an individ-
ual born into a poor family may misinterpret their low income as evidence of low levels
of talent, leading to mental distress. The poor also face many idiosyncratic shocks in
their lives, and there is significant scope for distortions to lead to misinterpretation. An
individual who experiences a bad harvest due to insufficient rainfall might, for example,
conclude that “my efforts never pay off.”* A similar perspective is present in “diathesis-
stress” models in the psychology literature, which argue that psychopathology arises

3Haushofer, Mudida and Shapiro (2020) argues that their null results are unlikely to be due to fading
impacts because they fail to detect effects for a sub-sample surveyed 7 months after the end of their
program. Our even shorter-run outcomes are perhaps the key to our positive findings. An alternative
explanation may be that our population is poorer and faces more vulnerability to distress. The countries
are similar in per capita income (USD$4,993 in purchasing power parity terms in Ghana, USD$4,204 in
Kenya), and in both implementations poor households were targeted. However, the study in Kenya took
place in Nakuru Country, the 2nd-wealthiest county (of 47), whereas our study took place in regions of
Ghana with rates of poverty above the national average.

4De Quidt and Haushofer (2016) argues for a negative impact of poverty and shocks on mental health
even in the absence of the thought distortions that are a mainstay of the therapy literature.



from the interaction between a biological predisposition (diathesis) and stress in the
environment, in our case poverty.®. These observations are at the core of our interpreta-
tion that CBT may be appropriate for many of the world’s poor: large numbers of the
world’s poor are likely to suffer from poor mental health, and even those who are not
currently suffering are vulnerable to deteriorating mental health.

The CBT framework also provides an alternative way to conceptualize the mech-
anisms that Mullainathan and Shafir (2013) conjectures drive the negative effects of
scarcity and trap the poor in poverty. Key to their claim that scarcity leads to negative
outcomes is the notion that responses to scarcity, e.g. “tunneling,” or rumination on
short-term needs, are a misallocation of mental resources.® One way to understand this
scarcity-induced misallocation is as an automatic, distorted, response to financial stress.
This observation opens the door to think of CBT’s focus on automatic thoughts, and
explicitly evaluating their accuracy, as a way to learn to avoid the negative outcomes
of scarcity and in particular the resulting decrease in mental bandwidth available for
important tasks. Indeed, several of the key lessons of the CBT curriculum we use, and
CBT in general, address bandwidth draining behaviors. For example, our CBT pro-
gram manual devotes time to discussing the dangers of: “mental filtering” or dwelling
on specific issues; “catastrophising” or over-emphasizing small problems; and “should
statements” which require an individual to reach the correct outcome for all problems
suggesting corner solutions to effort allocation. Thus, CBT might plausibly be useful in
guiding the automatic response of individuals exposed to stressors on a regular basis,
regardless of their current mental health status.

The potential of CBT as a general method to improve well-being is further aided by
the fact that group-based CBT is usually delivered using a strictly-controlled manual,
allowing CBT to be moved out of a clinical setting. Recent research has demonstrated
the ability of lay counselors to deliver CBT to individuals in several low-income countries
when targeted at groups with existing mental disorders, such as depressive and anxiety
disorders (Patel et al. 2010, Dias et al. 2019), perinatal depression (Rahman et al. 2008),
or post-traumatic stress disorder (Smith et al. 2007).

2.2 Counselor Characteristics and Training

We study a CBT curriculum designed by one of us (Ofori-Atta) and intended to be
implemented by recent college graduates with a degree in psychology or a related field
and requiring no further qualifications nor training. The program was designed to ulti-
mately be integrated with Ghana’s National Service Scheme (NSS). The NSS mandates

5See, e.g., Colodro-Conde et al. 2018, Ingram and Luxton 2005, and Arnau-Soler et al. 2019
6Similarly, a large research in psychology emphasizes that mental illness captures attention in an
unproductive way; see e.g. Gotlib and Joormann 2010.



recent college graduates work for one year in public service, and in conjunction with
Psych Corps Ghana (a program run through The University of Ghana Medical School),
recent college graduates with backgrounds in psychology are posted to district hospitals
throughout the country (Ofori-Atta, Ketor and Bradley 2014).

The research nonprofit organization Innovations for Poverty Action (IPA) recruited
37 staff to deliver the program. Half served as lead counselors, the other half as assistant
counselors. All staff had at least a bachelor’s degree (one had an advanced degree), their
most common majors were psychology (65%), another health related-field (13%), and
development studies or social work (13%). The median counsellor member received their
tertiary degree two years (mean 2.76 years) prior to being hired.

All counsellors received two weeks of classroom training, and performed one week of
piloting. Additionally, at the end of each week, all counselors in a given district met
with a lead counselor, who debriefed them on the previous week’s activities and helped

them prepare for the coming week.

2.3 Curriculum and Program Delivery

The CBT program consisted of 12 weekly 90-minute sessions, delivered to a group of
10, and took place in the community where people lived. The 12 sessions covered four
modules: (1) Healthy thinking, including identifying and challenging thought distor-
tions, (2) Solving problems at home and at work, (3) Managing relationships, including
communication, self-esteem, being good to yourself and others, and (4) Goal-setting and
goal-directed behavior. Sessions included a combination of the counselors and assistant
counselors introducing the material, having individuals discuss hypothetical scenarios as
a group and in pairs, and thinking about how they could apply the lessons they learned
to their own lives. As with most CBT interventions, counsellors assigned homework
tasks after each session and reviewed these in the next session. The full CBT Manual is
available on the authors’ websites.”

3 Research Design

3.1 Sample Selection, Randomization and Participation Rates

The population we study is composed of households in the 40 poorest compounds® from

258 eligible’ rural communities in 14 districts across two ecological zones (the “Northern

TAlso at https://bit.ly/BBKOAU-CBT

8 A compound is one or more households living in separate dwellings within a single structure.

9To identify the eligible communities, District Assembly staff identified 366 rural communities in
which their records suggested at least 50 compounds were present. We applied two further inclusion



belt” and “Middle belt”) in Ghana.'® Figure 1 shows the construction of the sample,
and assignment to treatment. The 258 eligible communities were randomly assigned to
treatment (161 communities) or control (97 communities) groups. In each of the control
communities, 17 of the 40 households were randomly selected into our sample. In the
treatment communities either all 40, or a randomly selected 20, of the households were
selected into our sample depending upon the community’s randomized status for planned
(but not announced) future interventions (see footnote 9).

After a baseline survey (details below), we randomly assigned the treatment com-
munities to either “Female CBT” (83 communities) or “Male CBT” (78 communities)
groups. In each of the Male or Female CBT communities, 10 households were randomly
chosen to receive CBT; the remainder were kept as control households. In those house-
holds assigned to “Male CBT” the male household head received the offer of CBT, in
“Female CBT” households it was the female household head or spouse of the household
head. For budgetary reasons, we excluded a randomly selected subset of our control
group sample from the endline sample frame.

Appendix A provides further details on the sample selection, community criteria,
and randomization procedures.

Take-up of the program was high: 90% of individuals offered CBT attended at least
one session. The average attendance was 74% among the full sample, and 83% for those
who ever attended a session.

3.2 Sample Characteristics and Attrition

Our baseline survey contained a household survey measuring consumption, assets and
wealth, income, and other household characteristics. Several household survey variables
are reported in Table 1. Our sample population is poor and agrarian. Roughly half of
males and 40% of women have attended any primary school. Half of the households
practice open defecation, and in the past year adults in almost one third of households
went for at least a day without food because of lack of resources. Almost all households

criteria: the community was accessible by road, and did not have an existing “graduation” program
involving a productive asset transfer. The second criteria was motivated by the objective of a planned
subsequent study comparing the impact of several interventions, including a cash transfer and a gradu-
ation program implemented by Heifer International, similar to those reported in Banerjee et al. (2015).
This CBT study in its entirety (i.e., the intervention and the endline data collection) were completed
prior to the announcement (and start) of the the planned follow-on study; thus, we evaluate and report
on the results of the CBT without needing to consider the later, randomly assigned interventions.

10TPA administered a census in each of the 258 communities, and verified that each community
contained at least 45 compounds. In each community, we selected the 40 compounds with the lowest
average household proxy means test score, and for each compound, randomly chose one household to
include in our eligible population. We worked with one household per compound because of concerns
about within-compound spillovers.



have a farm, with about five acres of land. Nearly half of the households raise goats,
sheep or pigs, and almost 60% have poultry. 40% of the households have at least one
non-farm enterprise, but only 5-6% have a member with formal employment.

We conducted the endline survey one to three months after the intervention; 13% of
our sample attrited between baseline and endline. Appendix Table 3 reports the overall
differential attrition rate and also tests for differential attrition by baseline demographic,
economic and mental health characteristics. We see no evidence of differential attrition
by treatment status.

3.3 Outcome Data

Both baseline and endline surveys contained two “adult” surveys, administered to the
household head and their spouse.!* 12 We include the responses of both adults in control
households; in households where an individual received CBT, we only include treated
individuals.'?

We report outcomes across five broad categories: perceived mental health; perceived
physical health; socioemotional skills; cognitive skills; and economic self-perceptions.
For each category we report indices created as per Kling, Liebman and Katz (2007), as
well as treatment effects for each sub-component. Our mental health index is created
from three measures, the Kessler Psychological Distress K10 Scale (Kessler et al. 2002)
(“Kessler Score”), a self rating of mental health taken from the Behavioral Risk Factor
Surveillance Survey (BRFSS),'* and a self-report of days in the month without poor
mental health. We use the Kessler Score from our baseline survey as the main measure
of baseline mental health. Our physical health index is created from the BRFSS self-
rating of physical health, a self report of the number of days without poor physical
health, and a self report of work days missed last month due to poor health.!'® This
last question could be added to either the mental or physical health index, and our
decision to allocate it to physical health is somewhat arbitrary. It is important to note
that mental health improvements may lead to perceived changes in physical health and
hence improvements in self-reported physical health.

Our index of non-cognitive or socioemotional skills has three sub-indices: generalized

self-efficacy: a measure of optimistic self-belief (Schwarzer, Jerusalem and others 1995);

HFor polygynous households, we randomly selected one wife for both the survey and CBT treatment
offer.

12WWe did not administer a household survey at endline.

13That is, we exclude from our analysis spouses of individuals who received CBT, rather than code
them as “treated” or “control.”

The question is “In general, would you say your mental health is: excellent, very good, good, fair
or poor?”

15The BRFSS question is “In general, how would you rate your health?”



grit: a measure of passion for and perseverance with long-term goals (Duckworth and
Quinn 2009); and self reported self-control (Tangney, Baumeister and Boone 2004). Four
measures comprise our index of cognitive skills: performance on Raven’s Progressive
Matrices (Raven 1941); a forward digit span test; a backwards digit span test; and
a Stroop-like test of executive function (adjusted here for a population with limited
literacy; Stroop 1935).

Finally, our economic self-perceptions index is composed of two measures: self-
reported economic status today; and expected status in five years (both reported using
Cantril’s ladder) (Kilpatrick and Cantril 1960).

As in any evaluation that uses self-reported data, we are concerned about experi-
menter demand effects. We believe the cognitive skill measures are of particular interest
because they are not strictly self-reported. Scoring higher in a Raven’s, digit span, or
Stroop test requires an actual improvement in performance. The only route through
which demand effects might influence the results is if those in the treatment are inspired
to put more effort into the tasks in response to perceived experimenter demands. Previ-
ous work also suggests that our mental health measures have some resilience to demand
effects. A literature in psychology studies demand effects for depression-related measures
and has found minimal evidence of such effects for the Patient Health Questionnaire-9
and Center for Epidemiological Studies-Depression measures (Beard et al. 2016, McMil-
lan, Gilbody and Richards 2010). These measures are similar to the Kessler Score that
we use. This literature compares survey responses among individuals receiving therapy
to structured clinical interviews (considered the gold standard in diagnosing depression).
The studies find high agreement between interview and survey-based measures, both in
terms of levels and improvements. While encouraging, this literature has not considered
the question of whether the correlation between the two measures differs by treatment
status.

4 Results

4.1 Prevalence and Transition Rates of Psychological Distress

We first show that the poor are vulnerable to psychological distress. Table 2 reports
the incidence of psychological distress (measured by the Kessler Score) and transition
probabilities into and out of states of psychological distress over the span of 5-8 months
in our study sample (Panel A), and over four years in a similar population from the
Ghana Socioeconomic Panel Survey (Panel B). Despite not sampling based on existing
mental health, the rate of psychological distress is high, with 53% reporting symptoms
associated with some degree of psychological distress (compared to 57% in the general
population in the same geographic regions, Panel B). To compare, in the United States,

10



the 2007 Behavioral Risk Factor Surveillance Survey (BRFSS) documents only 13% with
any level of psychological distress (Dhingra et al. 2011).

Our assertion that CBT is applicable as a mental health intervention for individu-
als not currently experiencing mental illness depends in part on the observation that
low-income individuals diagnosed as “well” at a given point in time are nonetheless at
elevated risk for subsequent transitions into psychological distress. The high degree of
churn into and out of psychological distress shown in Table 2 supports this view. Among
individuals observed to have no psychological distress at baseline, 43% have some form of
distress at endline; 10% have severe psychological distress. In fact, of the 16.2% of indi-
viduals whose symptoms suggest severe psychological distress at endline, a roughly equal
number come from individuals whose baseline responses indicate no distress as those with
responses indicating severe psychological distress (0.47 well at baseline * 0.10= 0.047,;
0.16 with severe psychological distress at baseline * 0.27=0.043). Our results suggest a
mental health program restricted to individuals with existing psychological distress may

miss a large number of at-risk, or vulnerable, individuals.

4.2 Average Treatment Effects and Effects by Baseline Distress

Our impact estimates are based on comparing all those randomly assigned to receive
CBT to all those randomly assigned to control. That is, our control group consists of
both households in CBT treatment communities that were randomly allocated to the
control condition and also households in control communities.!®

Our main results, reported in Tables 3 and 4, show impacts of CBT on mental and
perceived physical health, cognitive and socioemotional skills (indicative of an increase
in available bandwidth) and economic self-perceptions. We estimate average treatment

effects in column (2) using the specification
Yivt = & + 1 - OBTiwt + Ba - Yiwo + Xivtll + €0t (1)

where y;,; is an outcome variable for individual ¢ in village v at time period t, C' BT}, is
an indicator variable for being offered the CBT program, 1,0 is the outcome of interest
at baseline,!” and Xj,; are the variables used in the re-randomization procedure (listed
in Appendix Table 2).

Columns (3) to (5) present heterogeneous treatment effects and tests for equality by

16We find qualitatively similar results when applying a more restrictive control group definition,
reported in Appendix Tables 8-12, as evidence of spillovers are small and generally not statistically
significant.

I"When baseline measures are missing they are coded as 0 with an indicator variable for “missing
baseline value”

11



baseline psychological distress.'® These estimates come from a regression of the form

Yivt = 401 - C BTy - distressed; o+
By - C BT, - not distressed;,o+
Bs - distressediyo + By - Yivo + Xivell + €z (2)

Given the multi-stage nature of our randomization, we use randomization inference to
test our null hypotheses of (i) no treatment effect and (ii) no heterogeneity of treatment
effects by baseline distress and gender.!® Specifically, for each of the randomizations
we initially performed to determine an individual’s final treatment status (community-
level randomization, gender of CBT recipients in a community, individual’s assignment)
we replicate our initial procedure, and using the same re-randomization selection pro-
cess, assign placebo treatments. Following this placebo assignment, we test for average
treatment effects and heterogeneity of the (placebo) treatment by baseline distress (and
gender, in our appendix). We perform this procedure 2,000 times (following the practice
laid out by Young 2019) and compare the distribution of coefficients (and differences
in coefficients for measures of heterogeneity) from these placebo assignments to our co-
efficients from our true treatment status. Our “RI p-values” report the results of this
procedure.?? Our analysis strategy was not pre-registered.

Table 3 reports effects of the CBT intervention on mental and perceived physical
health outcomes. We find that CBT leads to large improvements in both domains.
We estimate a statistically significant 0.15 standard deviation improvement in our men-
tal health summary index. Breaking this down, individuals receiving CBT have lower
Kessler Scores, are 10% (6pp, p-val=0.004) less likely to have any psychological dis-
tress, 21% (6pp, p-val=0.001) less likely to have moderate psychological distress, and
24% (4pp, p-val=0.010) less likely to have severe psychological distress. Individuals also
report an 11% reduction in the number of days with poor mental health (0.53 days,
p-val=0.097) and an improvement in the BRFS self-report on mental health.

We also estimate a 0.13 standard deviation (p-val=0.000) improvement in the index
of perceived physical health and its effects on labor. This can be broken down into a a
20% reduction in the number of days with poor physical health (0.89 days, p-val=0.001)
a 4% improvement in the BRF'S physical health self-rating, and 1/3 of an additional day
of labor and normal activity per month. This latter effect is reasonably large, but not

18We test for heterogeneity using a binary indicator of any psychological distress to maximize our
statistical power to detect such an effect. We similarly do not see evidence of heterogeneity when using
our continuous measure of baseline Kessler Score, reported in Appendix Tables 4 and 5.

19Results are extremely similar when we instead cluster at the village level, reported in Panel A of

Appendix Tables 8-12
20This procedure is described in greater depth in Appendix B.
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statistically significant.?! Again, we note that while many of these measures (notably
the BRFSS measures) have been found to correlate with real-world health outcomes??,
our physical health outcomes are not objective health measures.

We find that the program was effective in improving mental and self-reported physical
health for both distressed and non-distressed individuals. For each of the outcomes
reported in Table 3, comparing treatment effects on those identified as distressed versus
non-distressed at baseline, we are not able to reject equality of treatment effects at
the 10% level (column 5); in two cases the estimates approach statistical significance
(p-vals=0.11, 0.17), but even in these two cases the treatment effect is larger among
individuals scored as “well” at baseline. Perhaps more importantly, we consistently
reject the null that there are no impacts of CBT on mental and physical health outcomes
for both sub-groups (8 of 11 outcomes both for those distressed and not distressed at
baseline). This is consistent with the idea that some not distressed went on to become
distressed (or would have) and hence CBT was valuable for them, and also that some
distressed individuals would have recovered regardless of the intervention.

Table 4 tests our hypothesis that CBT can improve the allocation of bandwidth,
and hence the socioemotional skills of low-income individuals. Panel A shows that the
treatment led to a 0.27 standard deviation improvement in our index of socioemotional
skills. The CBT program led to improvements in all three sub-measures: generalized self-
efficacy; grit; and self-control. In Panel B, we see a modest but statistically significant
0.08 standard deviation increase in the cognition index. This smaller effect is consistent
with the perceived wisdom that cognitive skills are harder to move in a sample of adults.
We observe statistically significant positive treatment effects on two sub-measures of
cognitive performance: the forward and backwards digit span tests. We are unable to
reject the null of no impact on Raven’s Progressive Matrices or a Stroop test. Once again
we find that CBT led to improvements on these measures both for individuals with and
without baseline distress. We also see little evidence of heterogeneity by gender.

Panel C shows effects on economic self-perceptions. We find a statistically significant
0.20 standard deviation improvement in perceived economic status. Breaking this down,
two mechanisms through which depression has been hypothesized to affect economic
productivity are through increasing the psychic cost of effort, and through distorted
(negative) thoughts about the future. We find evidence of improvements in the second
domain, but are unable to reject the null of no improvements in labor supply as a result
of the program. In particular, individuals report expecting to be 0.36 (p-val=0.000)

21This likely reflects the fact that measure has relatively high “leverage” in our randomization infer-
ence, with many 0Os, and some 30s).

228ee for example Case and Deaton (2020) or Idler and Benyamini (1997), the latter of which docu-
ments that health self-report questions predict mortality in twenty-seven countries even after controlling
for objective health measures.
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points higher on a ten-point Cantril’s economic ladder in five years time. On average,
individuals report 0.37 fewer days in which poor mental or physical health kept them
from engaging in their regular activities (Table 3, Panel B), including work and self-care,
but this result is not statistically significant in our randomization inference procedure
(p-val=0.140). There is some evidence here that impacts are concentrated among the
sub-sample with psychological distress at baseline. For example, on our measure of
days in which poor health kept individuals from engaging in their regular activities, we
observe a treatment effect of 0.47 days (p-val=0.101) for those with distress, and -0.003
(p-val=0.995) for those without, although this difference is not statistically significant
at conventional levels. For none of these outcomes are we able to reject the null of equal
treatment effects, but our summary index’s treatment effects are concentrated among
individuals with psychological distress at baseline. Again, there is little to suggest
heterogeneity by gender.

Appendix Tables 6 and 7 repeat the above analysis, testing for heterogeneity by
gender.??. We are uniformly unable to reject the hypothesis that treatment effects are
the same for men and women.?* Moreover, for both genders, we are able to reject the
null of no treatment effects for both the mental health and perceived physical health

indices, suggesting the effects are not concentrated among either gender.

5 Conclusion

We find that a Cognitive Behavioral Therapy program, delivered by non-specialist
providers in a low-income population in Ghana, reduces psychological distress, improves
self-reported mental and physical health, increases cognitive and socioemotional skills,
and improves short-term self-perception of economic status. We argued that the results,
albeit measured at a short-time horizon of 1-3 months post-intervention, are suggestive
of a bipartite expansion of the domain of applicability for CBT: the poor are vulnerable
to mental health problems and CBT can successfully inoculate a broad proportion of the
population against the possibility of future mental health problems; and the poor can
generally benefit from CBT whether they have mental health problems or not, because
CBT improves bandwidth allocation and hence increases socioemotional and cognitive
skills.

Our results also corroborate previous work (e.g. Singla et al. 2017) showing that
therapy can be delivered successfully by non-specialist providers in low-income countries.
We show this pattern holds in a large sample when delivered via a group program to a
general low-income population, rather than targeted at a specific form of mental illness.

2We use the same specification as in Equation 2 (i.e., with gender in place of distress level)
24Rates of baseline distress for men and women are 43 and 47%, respectively.
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We suggest further research to determine whether impacts persist in the long run,
and if impacts fade, what strategies may prevent fading. Furthermore, we suggest that
further work aim to understand how such programs may (or may not) produce com-
plementarities if implemented along-side economics-focused programs. Lastly, although
this was implemented at scale, we suggest further operational work could prove impor-
tant for establishing operational guidance for training and implementing at scale and in
other contexts.
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Figures

Figure 1: Experimental Design
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Tables

Table 1: Baseline Summary Statistics

Treatment p-value: test
Control Mean  treatment
Mean -
coefficient = 0
() @) @)
A. Male Respondent Characteristics
Age 43.07 42.99 [0.663]
Married 0.90 0.93 [0.580]
Polygynous 0.17 0.18 [0.908]
Ever attended school 0.50 0.46 [0.386]
Experiencing mild, moderate or severe distress 0.49 0.53 [0.123]
30 - Days in last month in which poor physical or mental
health prevented work or regular activities 26.83 26.86 [0.882]
Observations 709 3822
B. Female Respondent Characteristics
Age 38.38 39.31 [0.075]
Married 0.75 0.75 [0.096]
Ever attended school 0.40 0.40 [0.797]
Experiencing mild, moderate or severe distress 0.58 0.57 [0.599]
30 - Days in last month in which poor physical or mental 26.69 26.93 [0.456]
Observations 782 5249
C. Household-Level Characteristics
Household size 7.69 7.55 [0.371]
Number of children under age 5 1.53 1.47 [0.525]
Household walls made of mud 0.73 0.75 [0.116]
Household connected to electric grid 0.45 0.43 [0.512]
Household practices open defectation 0.54 0.53 [0.751]
Any adults skipped meals last year 0.50 0.53 [0.631]
Any adults went whole day without food last year 0.29 0.29 [0.551]
Household has agricultural plot 0.89 0.88 [0.154]
Acres owned 5.15 5.06 [0.331]
Household has non-farm enterprise 0.42 0.41 [0.488]
Any household member worked for agricultural wage 0.08 0.08 [0.775]
Any household member works in formal employment 0.06 0.05 [0.017]
Household has cattle 0.09 0.09 [0.285]
Household has goats / sheep / pigs 0.48 0.47 [0.066]
Household has poultry 0.61 0.59 [0.340]
Household has any financial savings 0.40 0.39 [0.964]
Observations 1570 5760

Columns 1 and 2 report means of the Treatment and Control individuals/households. Panels A and B report comparisons for men and
women, respectively randomized to either receive CBT, or to receive nothing. Panel C reports comparisons at the household level.
Column 3 presents p-values from the test that the treatment coefficient is equal to 0 in a regression comparing the groups. This
regression is estimated with equation 1 in the main text (without controls for the baseline characteristics, given that baseline
characteristics are what we are comparing). P-values are calculated via randomization inference, in which we re-run our full
randomization procedure to assign placebo treatments, and compare our true estimates to the placebo distribution of estimates; the full
procedure is described in Appendix B. We surveyed heads of households and spouses for the adult survey; observations in Panel C are
not equal to the sum of Panels A and B for three reasons: first, some (but not all) households had both a male and female adult. Second,
in this comparison, we are not including spouses of individuals receiving CBT (given that they are neither cleanly "treated" or “control").
Third, while a household needed to be surveyed to be included in the study, the relevant adult being present was not a prerequisite. We
are thus missing some adults in Panels A and B who were none-the-less randomized to receive the program.

23



70 (yareay Jeuaw panoidwi) jeuobelp mojaqg areys

6€0 (yareay Jeuaw ul abueyd ou) jeuobelp 1e ateys

/T0 (yareay JeIUBW pauasiom) [euobelp anoge aleys

€00 0T°0 120 99°0 €702 U1 a1eys (s)
%00T ¥0°0 €0 €20 19'0 TT°0 (00£=N) ssa.1sIp [euaW 600Z 843A3S (p)
%00T ¥0'0 FAN0) G20 650 LT0 (T9¥=N) ssa.sip |eiusw 600z 81esdapoN (9)
%00T €00 070 120 99°0 0€0 (z28=N) ssausIp [ewsw 600Z PIIA (a)
%00T €00 800 6T°0 0.0 €70 (6ST'T=N) ssa.sIp [eiusw 6002 ON (8)
[el0l (G6=N) ssansia (882=N) (029=N) (916'T=N) 6002 d1eys $S8.1S1Q [RIUBIN 00T 40 19787

|eIUBIAl 919A3S SSallsi [elusiN ssallsig SSallsip
aleJapolN [eIUBIA PIIIN [eluslN ON
(9) () () (€ (@ 0]

$saJlsIqg [eIusIN £T0Z

sfende) Jeuoibay-uou ‘suoibiay nueysy ‘oyeyy buoig ‘1se3 Jaddn ‘utsylIoN ‘ASAINS [aued J1WOU0I3-0190S BURYS) ‘XIITR|\ UoNISuRL] g [aued

0€'0 (yrreay Jeuaw panoidwi) jeuobelp mojaq aleys

6€0 (yareay Jeauaw ul abueyd ou) jeuobelp e ateys

€0 (yareay JeauBW pauasiom) [euobelp anoge aleys

970 9T°0 220 970 aullpus 1e aseys (9)
%001 120 0Z'0 €20 €0 9T'0 (G26=N) ssa.1s1p [euaw aul|aseq a1anas (p)
%001 220 8T°0 v2'0 GE'0 ST'0 (568=N) ssa.1s1p [eIuBW 3ul|aseq ayesapoN (2)
%001 LT0 LT0 v20 270 220 (€G€'T=N) Ssansip [eyusw suljaseq ptAl (a)
%00T 0T’0 v1°0 6T°0 LS0 L¥0 (955'2=N) ssa.isIp [eyusw aurjaseq oN (e)
[e01 (¥£6=N) (026=N) (€52'1=N) (229'2=N) aullaseq Je areys dnol9 |0U0Y ‘SSB.ASIQ [EIUBIA BUIIBsEg JO [3A9T

ssallsig SSallsI [elusiN ssallsig SSallsIp
|eIUS|A BI9A3S 91eJapoIN [eIusIN PN elus|\l ON
(9) )} ) (€ @ m

$Sal1sI [eIUBIA BUljpuT

dnoJ9 [011U0D 10§ XLIB|A UORISURL] (Y |sued
$$841S1Q |BIUSIA JO S81BY UOIIISURI| pue 89Uapldu] :g a|qe.l

24



*g X1puaddy U paqLIasap s 81npadoid Ny dY} ‘SSYRWISA JO UORNGLISIP

0a2e|d aU} 0} SYRWIIS3 AN} N0 3sedwod pue ‘sjuawleal) 0gaaeld UBISSe 0} 2INPaJ0Id UONEZILIOPUEI [INY INO UNI-31 3M UDIYM U ‘3USI3JUI UOIEZILIOPUEI BIA PaJeINd[ed Ik (G pue ‘& '€ ‘g suwnjod 4o yoea ur) sanjea-d || fenba
ale i PUE € SULUNJ0D Ul SJUSIDL}J0I ) Jey) 158) AU oy anfen-d ay) spodai G UWNjoD “IX8) urew ay) ut g uonenba ut ‘AjaAndadsal 'z e1eg pue T elag S)UaIoLYa09 ‘auljaseq e ssaisip [ea1060joydksd pey [enpiAipul ay} Jaylaym yum

pajoesaiul weiBoid 1 gD sy ojul paziwopues Bulaq 4o SuondeISIUL pUB ssansIp [edlBojoyaksd auijaseq 10y sa|qeLeA AWWN B 9pN|aUl YOIUM ‘SUOIBAISSAO /8/'9 PUB £/ USBMIB] UM UOLEDL

ads 9|BuIS B Woly dJe -¢ suwnjod

10} MOJ U083 ‘SUOIIEAIBSGO / 22"/ PUE 6,1/ UBBANIA SUIEIUI0D UOISsaiBa) Yoes ‘Ixa) UTew aup Ui T Uonenba Ui T Bjog U91013j900 ‘10342 1UaLLIERI) 1831 | 0) LORUaU] oL BUrTewse Lonealyioads a|BUIS € Woly I Z ULNJoD Ul 1120 4Jes

[20%70] [s66°0] [tot0l [o9T°0]
€00°0- 6970 77e°0 0692
[995°0] [9s0°0] [9g0°0] [to0°0]
1T 0.0 680 19'62
[00s°0] [oT0°0] [¥00°0] [000°0]
vT°0 010 FAN0) v0'€
[e28°0] [s90°0] [¥00°0] [0000]
€10 110 €10 000
[691°0] [zs0°0] [zzs:0] [260°0]
0zT €20 €50 AN T4
[zoz°0] [zvvol [0z0°0] [zs0-0]
500 100 100 8T
[901°0] [6T0°0] [ezz0] [oto0l
100 200 00 680
[e09°0] [tv0°0] [ot0°0] [to00l
100 500 900 690
[v26°0] [ovT0] [¥e0-0] [#00°0]
500 500 900 S0
[ezvol [900°0] [z00°0] [0000]
19'T- 80'T- 9e'T- 12
[s8g0] [600°0] [800°0] [000°0]
8T°0 2T ST'0 000
(9) ) (e) (@] M
(+0z
. =€ AON > ‘_m_mmmv_v ssaasIa B_mmmv_v ssalisi@ auljaseg w_QEmm 1In4
ssaulsIg auljaseg Aq 10843 auljsseg oN ; . ues|n
. 819/9S 10 d)RIBPOIA “IOUIA  ‘199)4T Juswieal] abelany
JusLIeal] snousbowoH 109))3 Wwawieal | abelany | 1013Uu0D
4591 Wolj ms_m>.Q a0 109}J3 1uswijeal | womhw>< 190

1490

ssa.1s1Q [ewua auljaseg Aq AllsuaboisleH

108443 Wwiawieal | abelany

anjea-d |y
S3IIAIIOE [eWIOU J0 Joge| paywi] yieay [eaisAyd
J0 [eyusw Jood yaIym ur yuow ui sAep snuiw g
anjea-d |y
Yreay earsAyd Jood yyum yiuow ui sAep snuiw og
anjea-d 1y
(/1) Buney-y18s ynesH [ea1sAyd
anjea-d |y
Xapu| J0ge] pue yieaH [ealsAyd panlsdad
Joqe
U0 $199)33 pue YieaH [ed1sAyd panlsalad g [sued

anjea-d 1y
Yfeay [eausw Jood yym yuow Ui sAep snuiw og
anjea-d 1y
(/1) Buney 43S YiEaH [N
anjea-d |y
(0g> 181559M) SSBAISIP 819ASS ON
anjea-d 1y
(S > 191SSa)1) SS.ISIP B13ASS JO S)eIdPOW ON
anjea-d |y
(02 > 1815S8)1) SS8.ISIP ON
anjea-d |y
81098 J9]SSa
anjen-d 1y
Xapu| YijesH [elusin
SAWO02INQO YIeaH [eIUSIA 1V [aued

S3WO02INO UYlesH - $109443 Juswireal ] 19D € dlqel

25



*g x1puaddy Ul pagIasap si a1npadoid [|ng 8y} ‘SaYewIIsa Jo uonNgLIsIp 0gade|d ay} 0} SaYewWIIsa anJy no asedwod
pue ‘sjuawyeas) ogaoe|d ubisse 0} 8INPaoo.d UOIIRZILIOPUEY [N INO UNJ-31 8M UDIYM U ‘30U3.84Ul UONRZILIOPUR] BIA PaJRINDJed dJe (G pue 'y '€ ‘Z SuWnjod Jo yoea ut) sanjea-d ||y ‘[enba aJe & pue € SuWnjod Ul SIU3Io14309
au3 Jey} 1583 3y} wody anfen-d sy spodal G UWN|OD “IXa} Urel ay ul Z uorenba up *Aj9Anoadsal 'z elag pue T elag Sjualolyyaod ‘auljased Je ssansip [ealofojoyaksd pey [enpiaipul 3y} Jayiaym ynm pajoessiul wesboud

189 a8y} 03Ul paziwopues Buiag J0 SUOHIRIBIUI pue SSaISIP [e9160]0yaAsd auljaseq J0) sajgerien AWwnp e 3pnjaul YoIym ‘SUOIRAISS]O /8/'9 PUB 8/ /9 USaMIag YIM UOIRDI10ads 3|BUlS € oIy a1e p-€ SUWn|joD 10y MoJ
yor3 'SUOIJeAIds]O /Zg'/ PUB 8TZ' L U9aMmiag Surejuod uolssaifial Yores ‘1xa) Urew ay) ul T uoienba ul T e1ag JUalola0d ‘109443 JUSLLIeal} Jeal | 0} UoKUaju| 8y} Buizewnisa uomealy10ads ajbuls e Wodj si Z uwnjod Ul |39 ydeg

[eog 0] [98g°0] [e00°0] [000°0]
910 80 9e'0 6L'G
[¥81°0] [28T°0] [000°0] [000°0]
220 Sv0 770 80°€
[o6T°0] [szz 0] [000°0] [000°0]
60°0 020 020 000
[sT270] [¥59°0] [e6T70] [ozT70]
€00 900 500 000
[c0z°0] [cot 0] [¥6T°0] [eco0]
80°0 500 100 100
[ze970] [ot70] [8s0°0] [ezo0]
500 800 800 000
[¥8t°0] [652°0] [toz0] [sss°0]
800 200 €00 000
[696°0] [ozT70] [ev0r0] [zT00]
800 800 80°0 000
[z8r0] [8z0°0] [8s0°0] [s00°0]
ST0 0T'0 ZT0 000
[9es°0] [¥00°0] [To0°0] [000°0]
0z0 870 6T0 000
[e68°0] [000°0] [000°0] [000°0]
0£0 620 62°0 000
[ez9°0] [000°0] [000°0] [000°0]
620 S20 120 000
()] (%) (€ (@ 1)
(+0z
. v=e (0z > Jaisso) ssansia 19]$S9)]) SSa.151Q duljaseg ajdwes |jn4
ssa1s1 aullaseg Aq 10343 auljased ON 9I9/SS 10 81RJIBPOIN JOUIIN ‘19843 Juswieal ] sbelany UESN
Juswieal | m:ocw@oEoI .auwtm_ juswiieal | mmm\_w>< - [e2i(V[e)g]

1159 wou.y anfeA-d 190

‘1984J3 Juawieal | abelany
190

ssasIq [ejus|A auljaseg Aq AllsuabolsleH

1490

S109143 1awyeal] abelany

anjea-d 1y
SIeak G ul SnJeIS d1Wwou093 paoalold
anjea-d 1y
SNL]S 21WoU023 palioday-19s
anjea-d 1y
X3pu| sn1els 21Wouod3 Jo suondaotad
uondaoiad-J|as d1wouodl 1 |aued

anjen-d 1y

paxapu] ‘1S9 UOIdUNS SAIINIEXT
anjen-d 1y

paxapu] ‘spJsemyoeg :ueds 161Q
anjen-d 1y

paxapu| ‘splemiod :ueds ubi1q
anjen-d 1y

paxapu] ‘saoLile|A aAISsaIfold S,uaney
anjen-d 1y

xapu| uoniubod

uoniubo) :g |aued

anjen-d 1y
81095 [013U0D-4|9S
anjen-d 1y
81095 19
anjen-d 1y
8109 A2eJ14J3-}|9S pazijeiauss)
anjen-d 1y
Xapu| [|1XS [eUOIIOWa0120S
S||I4S [BUOIIOWS0IJ0S [V [dued

suondenlad 01LLOUODT PUe YIpIMpUERg - S1084J JUsWiIeal] 19D v 8|qel

26



Appendix A: Sample Construction and Randomiza-

tion Procedures

The study was conducted in 14 districts in five regions of Ghana: Northern, Upper
East, Ashanti, Bono, and Bono East. In each district, IPA and Heifer International
met with District Assembly staff (i.e. local government) to identify each community in
the district, and to select communities that (a) had at least 50 compounds,? (b) were
accessible by road from the district capital (to allow staff based in the district capital to
travel to the communities), and (c¢) did not have programs similar to Heifer’s graduation
program already in operation.

In each community that fulfilled these initial criteria, IPA administered a census
of all households, in which we collected contact information and administered a proxy
means test. In total 68,309 households in 366 communities were part of the census.

Surveying and the intervention took place in two waves, divided by the two ecological
zones in which our study took place. In the Northern Belt (Northern and Upper East
Regions), the census took place from January through March, 2016. In the Middle Belt
(Bono, Bono East and Ashanti Regions), the census took place from May through June,
2016.

Following the census, communities were deemed eligible if they had at least 45 com-
pounds. Following the determination that a community was eligible, we randomized
communities into treatment or control status (among treatment communities, we also
randomized whether a subsequent economic program would take place).

In each community, we selected the 40 compounds with the lowest average household
proxy means test score, and for each compound, randomly chose one household to include
in our eligible sample, which consisted of 40 households in each community.

In order to maximize statistical power, the number of households we surveyed (and
subsequently preserved in our sample) differed by community-level treatment status. In
particular, we targeted 17 households in control communities, and either 20 or 40 in
treatment communities (depending on whether they were set to receive a subsequent
economic program). We randomly selected which of the 40 eligible households would be
surveyed and would thus remain in our sample.

Following the selection of households into our sample, we administered our baseline
survey. In the Northern Belt, the baseline survey was administered from April through
June, 2016. In the Middle Belt, the baseline survey was administered from September
through November, 2016. Following the completion of the baseline survey, we random-
ized communities to either “Male CBT” or “Female CBT” communities (whether the

single-gendered CBT group in the community would be for men or women), and then

25 A compound is a cluster of households living in separate dwellings clustered within a single structure.
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randomized which households (and thus individuals) would be offered CBT.

In the Northern Belt, CBT was administered from July to September 2016. For the
Middle Belt, CBT was administered from January through March 2017.

The endline survey was implemented in the Northern Belt between November and
December 2016, and in the Middle Belt between April and May, 2017.

For each of the randomizations described above, we performed a re-randomization
stratification procedure. We randomized a predetermined 10,000 times, tested for bal-
ance on a vector of characteristics (listed in Appendix Table 2) and picked the random-
ization with the maximum minimum p-value. This procedure was applied to both the

community-level randomizations and the within-community randomizations.
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Appendix B: Description of Randomization Inference

Procedure

The multi-stage nature of our randomization procedure (community-level randomization,
followed by randomization to determine which households in pure control communities
are included in the final sample, followed by randomization of the gender of CBT in
a community, and individual level-randomization into CBT or control) motivates our
use of randomization inference. We therefore follow the general procedure laid out by
Young (2019), adapted to the specifics of our randomization procedure. In particular,
we implemented the following procedure, for each of 2,000 simulations, (again following
Young (2019), who finds “no appreciable change in rejection rates beyond 2,000 draws”):

1. Using community-level data obtained from the census, re-randomize 100 times to
assign placebo treatments, test for balance on characteristics (listed in Appendix

Table 2, Panel A), choose the randomization with the maximum minimum p-value.

2. Assign sample weights to households based on their placebo community assign-
ment, reflecting the fact that a smaller number of households were included in the
sample in pure control and CBT only communities in the true randomization as-
signment. For example, an household assigned to a pure control community in the
real randomization (in which we randomly selected 17 of the 40 eligible households
to include in our study) but was assigned to be in a full program community in
the placebo randomization (in which all 40 eligible households were chosen) would
be given a sample weight of (40/17).

3. Using household and adult-level data, re-randomize 100 times to assign placebo
(i) CBT gender in a given community, and (ii) individual assignment into CBT or
control, test for balance on characteristics (listed in Appendix Table 2, Panel C),

choose the randomization with the maximum minimum p-value.

4. With the placebo treatment assignments, regress our outcome variables of inter-
est on the placebo treatment, and in tests of heterogeneity, on the interaction
between the true baseline outcome (distress, gender) and the placebo treatment.
Store estimates of the coefficients of (i) average treatment effects, and for tests of
heterogeneity, of (ii) sub-group treatment effects, and (iii) the difference in coeffi-
cient between the two sub-groups.

Our inference involves comparing the true point estimates (and in cases of heterogene-
ity, the difference in coefficients) to the empirical distribution of coefficients (differences)
from our 2,000 simulations. Our “RI p-value” is equal to the share of the 2,000 simula-
tions in which the absolute value of the coefficient (difference) is larger than the absolute
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value (absolute value of the difference) of the results from our true randomization as-
signment.

We implement stages 1-3 (i.e. the placebo randomizations) separately for the “North-
ern Belt” (Northern and Upper East) and “Middle Belt” (Ashanti, Bono, Bono East)
parts of our sample, reflecting the way in which we performed the actual randomization
(we completed data collection activities and conducted randomizations for the Northern
Belt before proceeding to the Middle Belt). For stage 4, the regression, we pool the full
sample.

One aspect to note is that in our initial randomization procedure, we re-randomized
a pre-determined 10,000 times to determine the maximum minimum p-value, where in
these simulations we re-randomize a pre-determined 100 times. This adjustment was
made for computational reasons, as given our nested randomizations we face the curse

of dimensionality in exactly replicating our procedure.?¢

We found when comparing
simulations with 10,000 to 100 re-randomizations that our balance did not seem to differ

appreciably.

26We estimate that exactly replicating the procedure would take approximately 160 days for the code
to run.
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Appendix C: Structured Ethics Appendix

For more explanation of each question, see Asiedu et al. 2020.

1. Policy Equipoise

Is there policy equipoise? That is, is there uncertainty regarding participants’ net
benefits from each arm of the study relative to the other arms and to the best possible
policy to which participants could have access? If not, ethical randomization requires two
conditions related to scarcity: (1) Was there scarcity, i.e., did the inclusion of multiple
arms change the expected aggregate value of the programs delivered? (2) Do all ex-ante
identifiable participants have equal moral or legal claims to the scarce programs?

If there is no reasonable expectation that one arm of the study produces more bene-
fits to participants than any other arm or than the best possible alternative policy, then
randomization is ethically unproblematic. If not, then excluding some participants from
the superior treatment arm can only be justified by scarcity. Scarcity conditions are two-
fold: (1) resources are not sufficient, given constraints, to include all participants in the
superior treatment arm; (2) no ex-ante identifiable participants are excluded from the
superior arm and have a greater claim to those resources than any participant assigned

to the superior arm. See MacKay 2018 for more complete discussions of policy equipoise.

The treatment arm provides group CBT therapy to a general population of the poor,
rather than to individuals with a common identified mental health difficulty. There was
no consensus among experts regarding the effectiveness of this form of CBT for a general
population, so the control and treatment arms were in policy equipoise. Furthermore, for
those in mental distress at the time of the intervention, we believe that there is equipoise
given limited evidence of effectiveness in this setting and with CBT delivered in groups
by lay counsellors. Regardless, should there not be equipoise, there was scarcity in that
the program had a limited budget for delivering CBT to communities.

2. Role of researchers with respect to implementation

Are researchers “active” researchers, i.e. did the researchers have direct decision
making power over whether and how to implement the program? If YES, what was the
disclosure to participants and informed consent process for participation in the program?
Providing IRB approval details may be sufficient but further clarification of any impor-
tant issues should be discussed here. If NO, i.e., implementation was separate, explain
the separation.

A researcher should be considered “active” if, for example, the implementing staff
are employed by an institution at which the PI is employed, and the staff report either
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directly or indirectly to the PI at this institution with regard to this project. Or if re-
searchers control funding for implementation, or have direct decision-making power over
key implementation decisions.

Some key factors that help illuminate whether the researchers are “active” or not
(here “researchers” are defined as the Pls and the staff that report directly or indirectly
to the Pls): Did researchers directly provide any of the interventions, or parts thereof, to
participants? Did researchers interact directly with participants and implicitly endorse
one or more of the interventions?

The research team played an active role in the design of the program, but the pro-
gram was implemented by a third party. IRB approval was received from the University
of Ghana Medical School, IPA, Yale University and Northwestern University. Informed
consent from participants was limited to consent to take part in a survey, and not the
intervention. Lack of informed consent for the intervention aspect is justified because of
the voluntary nature of the intervention; the independent purpose of the intervention as
a non-research service for those in the community; and, the fact that the participants
were not a vulnerable population seeking advice from the research team.

3. Potential harms to participants or nonparticipants from the interven-
tions or policies

Does the intervention, policy or product being studied pose potential harm to partic-
ipants or non-participants? Related, are participants or likely affected non-participants
particularly vulnerable? Also related, are participants’ access to future services or poli-
cies changed because of participation in the study? If yes to any of the above, what is
being done to mitigate such risks

It may be important to consider whether the researchers are “active” (see above) or
not for this discussion. If the researchers are “active”, then they are responsible for the
potential harms, and thus a robust discussion is appropriate. If the researchers are not
“active”, then while they may not be responsible for potential harms, a discussion of this
would be appropriate here.

There will almost always be some potential harms, if nothing else because of com-
plementary investments such as time that participants in an intervention necessarily
redirect from one activity to another. Quantifying these risks and complementary in-
vestments may be difficult ex-ante, but a discussion of what they are here would help
the reader assess their likely tmportance relative to the potential benefits of the tested
intervention. Also note that measuring any harms ex-post may be the exact reason for
the study, particularly when the intervention is common.

If risks to nonparticipants exist, discuss the mechanisms through which the risk arises
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from the study and provide an estimate of the magnitude of the risk and the probability
of harm.

The IRB reviewed protocols for the CBT program, participation in which was vol-
untary and from which individuals were always free to withdraw. Protocols were in
place for responding to sensitive issues and distress that emerged during or as a result
of the sessions. In particular, anyone identified in surveys as in distress was directed to
the community psychiatric nurse for help regardless of which arm they were randomized
into.

The sessions did require participation, effort and time, but these costs were small
in magnitude, and always under the control of the participants. Participants were not

required to attend sessions, and there was no consequence to them for non-attendance

4. Potential harms to research participants or research staff from data
collection (e.g., surveying, privacy, data management) or research protocols
(e.g., random assignment)

Are data collection and/or research procedures adherent to privacy, confidentiality,
risk-management, and informed consent protocols with regard to human subjects? Are
they respectful of community norms, e.g., community consent not merely individual con-
sent, when appropriate? Are there potential harms to research staff from conducting the
data collection that are beyond “normal” risks?

Example of sub-questions to consider as part of the broad question: Are there any
risks that could ensue because of the data collection process or storage, e.q. discomfort to
being asked certain questions or breach of confidentiality? If so, what are the mitigation
strategies? Are there costs to the participant for the data collection process, such as their
time, and if so, what is the strategy or rationale for offsetting this cost?

Because these are all issues covered by most IRB processes, a sufficient explanation
for a “yes” response may be to provide the IRB approval numbers for all IRBs that
have approved the project. However, if there are particular issues that are important to
discuss, please do so here.

Harms to research staff could include, e.g., exposure to political violence, exposure to
unusual levels of a communicable disease, mistrust due to lack of perceived lack of com-
munity consent, or emotional wellbeing from surveying about difficult subject matters.
This would not include, e.q., traffic accidents.

Data collection procedures were in adherence with human subjects protocols and

respectful of community norms. There were no special risks to research staff.
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5. Financial and reputational conflicts of interest Do any of the researchers
have financial conflicts of interest with regard to the results of the research?
Do any of the researchers have potential reputational conflicts of interest?

We define financial conflicts of interest as that used by the researcher’s institutional
(e.g., their university) guidelines. We define a reputational conflict of interest as one in
which prior writing or advocacy could be contradicted by specific results pursued in this
study, and such contradiction would pose reputational risks to the author.

None.

6. Intellectual freedom

Were there any contractual limitations on the ability of the researchers to report the
results of the study? If so, what were those restrictions, and who were they from?

This could include, for example, approval of release of the paper and restrictions on
data release, but does not include things such as a “comment period” during which in-
terested parties have a right to review and provide comments prior to release but not to
control the outputs of the study.

No restrictions.

7. Feedback to participants or communities

Is there a plan for providing feedback on research results to participants or commu-
nities? If yes, what is the plan? If not, why not?

Engaging in post-study feedback is a way of acknowledging the agency of participants
and communities, and is thus a desired practice. However, it may be impractical due to
costs, timing, challenges communicating the results, or potential harms if such commu-

nication may itself change behavior in undesirable ways.

We hope to provide feedback as part of the closing procedure for the overall Escaping
Poverty research program, of which this is part.

8. Foreseeable misuse of research results

Is there a foreseeable and plausible risk that the results of the research will be mis-
used and/or deliberately misinterpreted by interested parties to the detriment of other
interested parties? If yes, please explain any efforts to mitigate such risk.

In settings with strong imbalances of power between interested parties, there may be

foreseeable risks that a powerful party could use deliberately selected research findings to
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their advantage and to the harm of participants or non-participants, including for gen-
eral public policy. For example, if the research might reveal the vulnerability of some that
can be exploited for the gain of the more powerful party, what steps does the researcher

plan to mitigate this risk?

None.

9. Other Ethics Issues to Discuss

None.
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Appendix Tables

Appendix Table 1: Comparison of study to Haushofer et al. (2021)

This paper Haushofer et al. (2021)
@ @
Panel A. Study Context
Country Ghana Kenya
Country GDP per capita 4993 4204

Upper East, Northern, Brong Ahafo

Location within country and Ashanti Regions

Nakuru County

Regions in the study (weighted by

. study sample size) have a poverty Nakuru County's is the 2nd-
rPe(iZfi:/tZ t/ol r,lf;?;iaﬁeﬁl:\lleciz Study Area rate of 27.9% (per the Ghana wealthiest of 47 counties, with GDP
Statistical Service's classification); per capita of 6403 USD PPP

the national rate is 23.6%.

Panel. B: Intervention
Years of Program Activities 2016-2017 2017-2018

Problem Management Plus, a
psychotherapy developed by the
World Health Organization, based on
Cognitive Behavioral Therapy

Therapy Type Cognitive Behavioral Therapy

Group, target 10 of same gender per

Group or individual Individual
group

Number of sessions 12 5

Length of each session 90 minutes 90 minutes

37 counselors (and assistants) with a
Bachelor's Degree, most commonly
in pscyhology or development
studies

72 Community Health Workers:
volunteers who had completed
secondary school

Counselor characteristics

Two weeks of classroom training,
one week of practice sessions
(delivered in communities excluded
from study based on size)

9 days of classroom training, 5
supervised training sessions with
clients

Training offered to counselors

Panel C. Research Design
Number of Communities 258 233

Partner NGO selected villages in
which they were prepared to work,
Nakuru County chosen due to high

levels of poverty, high baseline rates
of poor mental health, and existing
NGO presence

District Assemblies identified

communities with high poverty

Community Selection Criteria levels, road access, no existing
graduation programs, census verified

45+ compounds in community

Sample Size 7227 5756

Number of individuals receiving 1290 1018

therapy

Household Selection Criteria Households |n.40 poorest Households without brick, stone, or
compounds,in census metal walls

Panel D. Results
Length of time between end of 2-23 months (mean 12.63, median
. . . 1-3 months
intervention and endline survey 13)
12-item General Health
Questionnaire (GHQ-12), Perceived
Stress Scale (Cohen)
0.17 (Randomization Inference p-val 0.03 for GHQ-12 (SE = 0.06),
=0.000) 0.02 for Cohen (SE = 0.06)
This table compares our study and the study reported in Haushofer et al (2021)'s "The Comparative Impact of Cash Transfers and a Psychotherapy

Program on Psychological and Economic Well-being." Measures of GDP PPP per capita come from the World Bank, numbers and descriptors of
Haushofer et al (2021) come directly from the working paper text, accessed January 2022

Outcome Variable(s) used to Measure Kessler Psychological Distress Scale
Distress (K10)

Average Treatment Effects

36



Appendix Table 2: Variables Used in Re-Randomization Procedures

Panel A: Variables in Re-Randomization to Determine Community-Level
Assignment

District-level dummies

Mean proxy means test score

SD of proxy means tests in community
Paved road connected to village
Electricity in village

Distance from nearest market

Number of compounds in community

Panel B: Variables in Re-Randomization to Determine Final Sample of
Households

Male head of household

Number of co-resident co-wives

Proxy means test score

Age of household head

Average proxy means score among HHs in compound
Number of households in compound

Panel C: Variables used in Re-Randomization to Determine CBT Treatment
Assignment

Presence of male adult in household
Presence of female adult in household
Age of household head

Number of children under 5
Household size

Cash savings balance

Land owned

Business profits

Any adult skipped meals last month
Total asset value

Total livestock value

Kessler Score, baseline

Missing Kessler Score, baseline

No male head of household present

This table lists the variables used in our re-randomization procedure to determine (A) whether a
community is pure control, pure CBT, or full program, (B) which households in pure control and
pure CBT communities to sample and include in our study, and (C) which individuals in pure CBT
or full program communities were offered the CBT program
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Appendix Table 3: Attrition

1)
Individual
Attrited from
Sample
Panel A. Attrition by Treatment Status
Individual Assigned to CBT 0.013
(0.011)
Sample - Treatment and Control 0
Sample Mean 0.00
Panel B. Correlates of Attrition
Individual Assigned to CBT 0.0132
(0.0110)
Household Head Age -0.0010
(0.0004)
Number of children under 5 in household 0.0000
(0.0039)
Household size -0.0060
(0.0017)
Household Savings (/1000) -0.0018
(0.0101)
Acres owned of land (/1000) -0.0780
(0.7980)
Business Profits (/1000) -0.0211
(0.0210)
Any Adults Skipped Meals -0.0002
(0.0001)
Asset Value (/1000) 0.0072
(0.0041)
Livestock Value (/1000) -0.0017
(0.0016)
All Adults are Female -0.0552
(0.0154)
Male Kessler Score 0.0009
(0.0006)
Female Kessler Score -0.0005
(0.0006)

Panel C. Test of Differences in Attrition Correlates by Treatment

Treatment Status 0.0199
(0.015)

Baseline Characteristics? Yes

Baseline Characteristics interacted with

treatment? Yes

F-Stat: Treatment + Treatment Interactions

Jointly Equal O 0

p-value: Treatment + Treatment Interactions

Jointly Equal 0 0

Panel A reports regression results of whether or not an individual attrited from the
sample on treatment status, with attrition as the dependent variable. Panel B
regresses attrition on several correlates, again including treatment status. Panel C
reports the joint F-Test from a regression of attrition on the correlates in Panel B
interacted with treatment. In all cases, standard errors are clustered at the village
level.
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Appendix Table 4: CBT Heterogeneous Treatment Effects: Interaction with Baseline Kessler Score - Health

Received CBT *
Baseline Kessler

Control  Individual Received

Mean CBT (standardized)
1) 2 (©)
Panel A: Mental Health Outcomes
Mental Health Index 0.00 0.14 0.03
RI p-value [0.000] [0.349]
Kessler Score 21.41 -1.25 -0.24
RI p-value [0.000] [0.439]
No distress (Kessler < 20) 0.45 0.05 0.00
RI p-value [0.014] [0.795]
No moderate or severe distress (Kessler < 25) 0.69 0.06 0.00
RI p-value [0.003] [0.902]
No severe distress (Kessler <30) 0.85 0.03 0.03
RI p-value [0.018] [0.022]
Mental Health Self Rating (1/4) 2.84 0.07 0.01
RI p-value [0.068] [0.799]
30 minus days in month with poor mental health 25.32 0.51 0.27
RI p-value [0.113] [0.382]
Panel B: Perceived Physical Health and Effects on
Labor
Perceived Physical Health and Labor Index 0.00 0.12 0.02
RI p-value [0.000] [0.615]
Physical Health Self-Rating (1/4) 3.04 0.11 0.02
RI p-value [0.000] [0.513]
30 minus days in month with poor physical health 25.61 0.83 0.28
RI p-value [0.003] [0.387]
30 minus days in month in which poor mental or
physical health limited labor or normal activities 26.90 0.319 -0.120
RI p-value 0.000 0.000

Each row for Columns 2-3 are from a single specification with between 6,723 and 6,767 observations, in which the outcome is regressed on
treatment status, a continuous measure of the baseline Kessler Score (standardized to mean 0, standard deviation 1) and the interaction between
the Kessler Score and treatment. The coefficients reported here are (a) the coefficient on treatment status, and (b) the interaction between
treatment and baseline distress. Both p-values (in columns 3 and 4) are calculated via randomization inference, in which we re-run our full
randomization procedure to assign placebo treatments, and compare our true estimates to the placebo distribution of estimates; the full procedure
is described in Appendix B.
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Appendix Table 5: CBT Heterogeneous Treatment Effects: Interaction with Baseline Kessler Score -
Bandidth and Economic Perceptions

Received CBT *

Control Individual Received CBT  Baseline Kessler
Mean .
(standardized)
1) ) ®)
Panel A: Socioemotional Skills
Socioemotional Skill Index 0.00 0.26 0.02
RI p-value [0.204] [0.667]
Generalized Self-Efficacy Score 0.00 0.29 0.00
RI p-value [0.000] [0.686]
Grit Score 0.00 0.19 0.02
RI p-value [0.000] [0.916]
Self-Control Score 0.00 0.11 0.02
RI p-value [0.000] [0.623]
Panel B: Cognition
Cognition Index 0.00 0.08 -0.03
RI p-value [0.009] [0.667]
Raven's Progressive Matrices, Indexed 0.00 0.04 0.001
RI p-value [0.016] [0.331]
Digit Span: Forwards, Indexed 0.00 0.07 -0.05
RI p-value [0.411] [0.981]
Digit Span: Backwards, Indexed -0.01 0.06 0.003
RI p-value [0.045] [0.147]
Executive Function Test, Indexed 0.00 0.05 -0.03
RI p-value [0.072] [0.938]
Panel C: Economic Self-Perception
Economic Index 0.00 0.17 -0.04
RI p-value [0.215] [0.398]
Self-Reported Economic Status 3.08 0.38 -0.12
RI p-value [0.000] [0.242]
Projected Economic Status in 5 years 5.79 0.32 -0.07
RI p-value [0.000] [0.146]

Each row for Columns 2-3 are from a single specification with between 6,758 and 6,767 observations, in which the outcome is
regressed on treatment status, a continuous measure of the baseline Kessler Score (standardized to mean 0, standard deviation 1) and
the interaction between the Kessler Score and treatment. The coefficients reported here are (a) the coefficient on treatment status, and
(b) the interaction between treatment and baseline distress. Both p-values (in columns 3 and 4) are calculated via randomization
inference, in which we re-run our full randomization procedure to assign placebo treatments, and compare our true estimates to the
placebo distribution of estimates; the full procedure is described in Appendix B.
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Appendix Table 6: CBT Treatment Effects by Gender- Health Outcomes

CBT CBT p-value from Test:
Control Average Treatment ~ Average Treatment Homogenous
Mean Effect, Effect, Treatment Effect by
Female Male Gender, 2=3
@) ©) @) ()

Panel A: Mental Health Outcomes
Mental Health Index 0.00 0.13 0.16

RI p-value [0.009] [0.006] [0.757]
Kessler Score 21.41 -1.32 -1.33

RI p-value [0.002] [0.003] [0.983]
No distress (Kessler < 20) 0.45 0.06 0.05

RI p-value [0.028] [0.094] [0.854]
No moderate or severe distress (Kessler < 25) 0.69 0.06 0.06

RI p-value [0.018] [0.032] [0.919]
No severe distress (Kessler <30) 0.85 0.04 0.03

RI p-value [0.061] [0.122] [0.799]
Mental Health Self Rating (1/4) 2.84 0.03 0.12

RI p-value [0.606] [0.033] [0.227]
30 minus days in month with poor mental health 25.32 0.76 0.33

RI p-value [0.073] [0.480] [0.506]
Panel B: Perceived Physical Health and Effects on
Labor
Perceived Physical Health and Labor Index 0.00 0.14 0.12

RI p-value [0.004] [0.016] [0.790]
Physical Health Self-Rating (1/4) 3.04 0.10 0.14

RI p-value [0.015] [0.001] [0.470]
30 minus days in month with poor physical health 25.61 1.04 0.73

RI p-value [0.004] [0.083] [0.577]
30 minus days in month in which poor mental or
physical health limited labor or normal activities 26.90 0.499 0.206

RI p-value [0.139] [0.595] [0.556]

Each row for Columns 2-3 are from a single specification with between 7,205 and 7,253 observations, which include a dummy indicator for female, and interactions between (a)
female and being offered CBT, and (b) male and being offered CBT. Column 4 reports the p-value from the test that the coefficients in columns 2 and 3 are equal. All p-values
(in each of columns 2, 3, and 4) are calculated via randomization inference, in which we re-run our full randomization procedure to assign placebo treatments, and compare our
true estimates to the placebo distribution of estimates; the full procedure is described in Appendix B.
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Appendix Table 7: CBT Treatment Effects by Gender - Bandwidth and Economic Perceptions

CBT CBT p-value from Test:
Control Average Treatment  Average Treatment Homogenous
Mean Effect, Effect, Treatment Effect by
Female Male Gender, 2=3
) 0 ©) )

Panel A: Socioemotional Skills
Socioemotional Skill Index 0.00 0.25 0.28

RI p-value [0.139] [0.595] [0.556]
Generalized Self-Efficacy Score 0.00 0.27 0.31

RI p-value [0.000] [0.000] [0.724]
Grit Score 0.00 0.20 0.17

RI p-value [0.000] [0.000] [0.643]
Self-Control Score 0.00 0.09 0.14

RI p-value [0.000] [0.007] [0.758]
Panel B: Cognition
Cognition Index 0.00 0.04 0.11

RI p-value [0.141] [0.025] [0.544]
Raven's Progressive Matrices, Indexed 0.00 0.06 -0.03

RI p-value [0.391] [0.040] [0.329]
Digit Span: Forwards, Indexed 0.00 0.02 0.12

RI p-value [0.280] [0.639] [0.301]
Digit Span: Backwards, Indexed -0.01 0.03 0.09

RI p-value [0.634] [0.025] [0.215]
Executive Function Test, Indexed 0.00 0.00 0.10

RI p-value [0.419] [0.095] [0.452]
Panel C: Economic Self-Perception
Economic Index 0.00 0.18 0.21

RI p-value [0.951] [0.075] [0.170]
Self-Reported Economic Status 3.08 0.42 0.45

RI p-value [0.002] [0.002] [0.747]
Projected Economic Status in 5 years 5.79 0.30 0.39

RI p-value [0.001] [0.002] [0.873]

Each row for Columns 2-3 are from a single specification with between 7,247 and 7,253 observations, which include a dummy indicator for female, and
interactions between (a) female and being offered CBT, and (b) male and being offered CBT. Column 4 reports the p-value from the test that the coefficients
in columns 2 and 3 are equal. All p-values (in each of columns 2, 3, and 4) are calculated via randomization inference, in which we re-run our full
randomization procedure to assign placebo treatments, and compare our true estimates to the placebo distribution of estimates; the full procedure is described

in Appendix B.
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Appendix Table 8: Average Treatment Effects on Mental Health, by Control Group Definition

@ @ ® O] ®) (6) U]
Mental Health No distress No mode.rate or Ng severe Mental H.ealth 30 mmus'days in
Index Kessler Score (Kessler < 20) severe distress distress Self Rating month with poor
(Kessler < 25)  (Kessler <30) (2/4) mental health

Panel A: Treatment vs All Control

Assigned to CBT 0.15 -1.36 0.06 0.06 0.04 0.07 0.53
(0.029) (0.271) (0.017) (0.016) (0.012) (0.029) (0.249)
Observations 7,227 7,221 7,221 7,221 7,221 7,227 7,195
R-squared 0.10 0.09 0.06 0.05 0.03 0.04 0.03
Control mean 0.00 214 0.45 0.69 0.85 2.8 253

Panel B: Treatment vs Pure Control

Assigned to CBT 0.12 -1.18 0.051 0.053 0.031 0.060 0.30
(0.044) (0.385) (0.023) (0.023) (0.016) (0.045) (0.337)
Observations 3,523 3,523 3,523 3,523 3,523 3,523 3,511
R-squared 0.10 0.09 0.06 0.05 0.03 0.04 0.03
Control mean 0.01 21.7 0.44 0.69 0.83 2.9 25.3

Panel C: Spillover Treatment vs Spillover Control

Assigned to CBT -0.05 0.28 -0.003 -0.017 -0.011 -0.012 -0.49
(0.047) (0.413) (0.023) (0.023) (0.017) (0.043) (0.352)
Observations 5,952 5,946 5,946 5,946 5,946 5,952 5,925
R-squared 0.10 0.09 0.06 0.05 0.04 0.04 0.03
Control mean 0.01 21.6 0.44 0.69 0.84 2.9 25.3

Panel D: Restricting In-Village Control to Same Gender as CBT Recipients in Community

Assigned to CBT 0.13 -1.22 0.05 0.05 0.03 0.07 0.42
(0.032) (0.291) (0.018) (0.017) (0.013) (0.033) (0.264)
Observations 5,287 5,284 5,284 5,284 5,284 5,287 5,268
R-squared 0.10 0.08 0.06 0.04 0.03 0.04 0.03
Control mean 0.00 21.4 0.45 0.69 0.84 2.9 253

Panel A presents results using the sample from our main analysis, in which we include all control individuals (both individuals in control villages, and control individuals in pure CBT and
full program communities). Panel B restricts the control group to individuals in control villages (i.e. fully eliminating the possibility of within-village spillovers, at the cost of a reduced
sample). Panel C tests for in-village spillovers, by comparing individuals in pure CBT or full program communities who did not receive the program to individuals in pure control
communities. Panel D restricts our control sample to the same gender as the CBT program in a given community (ie omits male control individuals in female CBT communities, and vice
versa). In all specifications, standard errors are clustered at the village level.
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Appendix Table 9: Average Treatment Effects on Physical Health, by Control Group
Definition

M) ) ®3) (4)

Days in month ~ Days in month
without poor without poor
physical health  physical health

Physical Health  Physical Health
Index Self Rating (1/4)

Panel A: Treatment vs All Control

Assigned to CBT 0.13 0.12 0.89 0.34
(0.029) (0.024) (0.227) (0.221)
Observations 7,227 7,227 7,199 7,179
R-squared 0.11 0.10 0.06 0.04
Control mean 0.00 3.04 25.61 26.90

Panel B: Treatment vs Pure Control

Assigned to CBT 0.10 0.09 0.75 0.28
(0.035) (0.031) (0.256) (0.264)
Observations 3,523 3,523 3,515 3,505
R-squared 0.09 0.10 0.05 0.04
Control mean -0.02 3.05 25.45 26.68

Panel C: Spillover Treatment vs Spillover Control

Assigned to CBT -0.04 -0.04 -0.22 -0.10
(0.032) (0.030) (0.239) (0.237)
Observations 5,952 5,952 5,928 5,912
R-squared 0.11 0.10 0.06 0.05
Control mean -0.02 3.05 25.47 26.69

Panel D: Restricting In-Village Control to Same Gender as CBT Recipients in Community

Assigned to CBT 0.11 0.11 0.81 0.26
(0.031) (0.025) (0.241) (0.231)
Observations 5,287 5,287 5,273 5,258
R-squared 0.10 0.10 0.05 0.04
Control mean 0.00 3.04 25.60 26.92

Panel A presents results using the sample from our main analysis, in which we include all control individuals (both
individuals in control villages, and control individuals in pure CBT and full program communities). Panel B restricts
the control group to individuals in control villages (i.e. fully eliminating the possibility of within-village spillovers, at
the cost of a reduced sample). Panel C tests for in-village spillovers, by comparing individuals in pure CBT or full
program communities who did not receive the program to individuals in pure control communities. Panel D restricts
our control sample to the same gender as the CBT program in a given community (ie omits male control individuals
in female CBT communities, and vice versa). In all specifications, standard errors are clustered at the village level.
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Appendix Table 10: Average Treatment Effects on Socio-Emotional Skills, by Control
Group Definition

(1) 2) (3) 4)
Socioemotional Generalized Self- Grit Score Self-Control
Skill Index Efficacy Score Score

Panel A: Treatment vs All Control

Assigned to CBT 0.27 0.29 0.19 0.12
(0.035) (0.033) (0.033) (0.036)
Observations 7,226 7,226 7,223 7,218
R-squared 0.09 0.06 0.06 0.07
Control mean 0.00 0.00 0.00 0.00

Panel B: Treatment vs Pure Control

Assigned to CBT 0.33 0.39 0.20 0.15
(0.052) (0.046) (0.050) (0.051)
Observations 3,523 3,523 3,523 3,523
R-squared 0.10 0.08 0.06 0.07
Control mean 0.05 0.07 0.02 0.03

Panel C: Spillover Treatment vs Spillover Control

Assigned to CBT 0.10 0.16 0.01 0.06
(0.050) (0.044) (0.049) (0.047)
Observations 5,951 5,951 5,948 5,943
R-squared 0.08 0.06 0.05 0.07
Control mean 0.05 0.07 0.02 0.03

Panel D: Restricting In-Village Control to Same Gender as CBT Recipients in Community

Assigned to CBT 0.28 0.32 0.19 0.13
(0.038) (0.036) (0.036) (0.039)
Observations 5,286 5,286 5,284 5,280
R-squared 0.09 0.07 0.06 0.07
Control mean 0.00 0.01 -0.01 0.00

Panel A presents results using the sample from our main analysis, in which we include all control individuals (both
individuals in control villages, and control individuals in pure CBT and full program communities). Panel B restricts the
control group to individuals in control villages (i.e. fully eliminating the possibility of within-village spillovers, at the cost
of a reduced sample). Panel C tests for in-village spillovers, by comparing individuals in pure CBT or full program
communities who did not receive the program to individuals in pure control communities. Panel D restricts our control
sample to the same gender as the CBT program in a given community (ie omits male control individuals in female CBT
communities, and vice versa). In all specifications, standard errors are clustered at the village level.
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Appendix Table 11: Average Treatment Effects on Cognition, by Control Group Definition

(1) 2 (3) (4) (5)
Prlza\r/:sr;isve Digit Span: Digit Span: Executive
Cognition Index 9 . Forwards, Backwards, Function Test,
Matrices,
Indexed Indexed Indexed
Indexed

Panel A: Treatment vs All Control
Assigned to CBT 0.08 0.03 0.080 0.071 0.051

(0.034) (0.034) (0.032) (0.031) (0.034)
Observations 7,227 7,222 7,222 7,222 7,227
R-squared 0.09 0.06 0.06 0.07 0.00
Control mean 0.00 0.00 0.00 0.00 0.00
Panel B: Treatment vs Pure Control
Assigned to CBT 0.082 0.008 0.084 0.093 0.047

(0.046) (0.054) (0.045) (0.039) (0.044)
Observations 3,523 3,521 3,523 3,523 3,523
R-squared 0.10 0.08 0.06 0.07 0.00
Control mean 0.05 0.07 0.02 0.03 0.00
Panel C: Spillover Treatment vs Spillover Control
Assigned to CBT -0.01 -0.04 0.013 0.032 -0.009

(0.039) (0.048) (0.042) (0.032) (0.037)
Observations 5,952 5,947 5,947 5,947 5,952
R-squared 0.08 0.06 0.05 0.07 0.00
Control mean 0.05 0.07 0.02 0.03 0.00

Panel D: Restricting In-Village Control to Same Gender as CBT Recipients in Community

Assigned to CBT 0.10 0.03 0.100 0.095 0.063
(0.036) (0.038) (0.035) (0.032) (0.037)
Observations 5,287 5,284 5,285 5,285 5,287
R-squared 0.09 0.07 0.06 0.07 0.00
Control mean 0.00 0.01 -0.01 0.00 0.00

Panel A presents results using the sample from our main analysis, in which we include all control individuals (both individuals in control
villages, and control individuals in pure CBT and full program communities). Panel B restricts the control group to individuals in control
villages (i.e. fully eliminating the possibility of within-village spillovers, at the cost of a reduced sample). Panel C tests for in-village
spillovers, by comparing individuals in pure CBT or full program communities who did not receive the program to individuals in pure
control communities. Panel D restricts our control sample to the same gender as the CBT program in a given community (ie omits male
control individuals in female CBT communities, and vice versa). In all specifications, standard errors are clustered at the village level.
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Appendix Table 12: Average Treatment Effects on Economic
Perceptions, by Control Group Definition

1) (2 3
Self-Reported Projected
Economic Index Economic Status Economic Status
(1/10) in 5 years (1/10)

Panel A: Treatment vs All Control

Assigned to CBT 0.20 0.44 0.36
(0.038) (0.076) (0.100)
Observations 7,227 7,227 7,227
R-squared 0.06 0.05 0.05
Control mean 0.00 3.08 5.79

Panel B: Treatment vs Pure Control

Assigned to CBT 0.21 0.51 0.35
(0.054) (0.106) (0.144)
Observations 3,523 3,623 3,523
R-squared 0.07 0.06 0.06
Control mean -0.01 3.03 5.79

Panel C: Spillover Treatment vs Spillover Control

Assigned to CBT 0.03 0.13 -0.03
(0.050) (0.093) (0.138)
Observations 5,952 5,952 5,952
R-squared 0.05 0.04 0.05
Control mean -0.01 3.03 5.80

Panel D: Restricting In-Village Control to Same Gender as CBT Recipients
in Community

Assigned to CBT 0.20 0.44 0.35
(0.041) (0.083) (0.109)
Observations 5,287 5,287 5,287
R-squared 0.06 0.05 0.05
Control mean 0.00 3.08 5.79

Panel A presents results using the sample from our main analysis, in which we include all
control individuals (both individuals in control villages, and control individuals in pure CBT
and full program communities). Panel B restricts the control group to individuals in control
villages (i.e. fully eliminating the possibility of within-village spillovers, at the cost of a
reduced sample). Panel C tests for in-village spillovers, by comparing individuals in pure CBT
or full program communities who did not receive the program to individuals in pure control
communities. Panel D restricts our control sample to the same gender as the CBT program in a
given community (ie omits male control individuals in female CBT communities, and vice
versa). In all specifications, standard errors are clustered at the village level.
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