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A B S T R A C T

The onset of the COVID-19 pandemic, entailing widespread school closures as well as acute disruptions to
household livelihoods, had substantial consequences for adolescent well-being in low-income countries. We
present novel evidence about the prevalence of mental health challenges among adolescent students in rural
Mozambique using data from an in-person survey conducted in 105 schools in 2021, immediately following the
post-pandemic school reopening. In our sample, 31% of students reported low levels of well-being (though only
10% suffer from high anxiety): students enrolled in schools that used a wider variety of distance learning mea-
sures and who had more robust social networks reported lower anxiety, while students who experienced
household-level disruptions linked to the pandemic reported higher anxiety and lower well-being.
1. Introduction

Following the onset of the COVID-19 pandemic in March 2020,
schools around the world experienced prolonged periods of closures that
disrupted the educational progression of hundreds of millions of stu-
dents.1 According to the United Nations Educational, Scientific and
Cultural Organization (UNESCO), school closures peaked around June
2020, when 50% of all students worldwide were out of school (UNESCO,
2021). Particularly in low-income countries, where schools are a crucial
path out of poverty (and the technology for learning at a distance is
almost entirely absent), the disruption in schooling over a prolonged
period of time had meaningful implications for children's learning,
health, and emotional well-being (Engzell et al., 2021). Moreover, these
closures coincided with a period in which children were potentially
exposed to widespread household-level disruptions linked to illness,
interrupted livelihoods, and challenges in access to food and other
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Adolescent students are a population that is uniquely vulnerable to

the adverse effects of the pandemic for several reasons. Adolescents may
be particularly likely to substitute away from school into work, marriage,
or parenthood (especially for girls) during school closures (Bandiera
et al., 2019), and, as they are proximate to transitions to secondary or
tertiary school, any educational disruptions are potentially extremely
costly (Gilligan et al., 2022). In addition, evidence from previous health
crises suggests out-of-school adolescent girls may be particularly
vulnerable to the early initiation of sexual activity, or physical and sexual
violence (Bandiera et al., 2019). Finally, adolescence is broadly a period
of increased risk for mental health disorders (Allen and Sheeber, 2008).
Accordingly, understanding the association between COVID-19-related
disruptions and adolescent mental health is essential. Given that
schools play an extremely important role in children's lives, school pol-
icies can be highly influential in shaping students' well-being.
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The objective of this paper is to present novel evidence about the
prevalence of mental health challenges among adolescent students in
public primary schools in rural Mozambique, and explore whether varia-
tion in pandemic-related schooling policies and exposure to pandemic-
linked disruptions at the household level is associated with variation in
measures of mental health. Existing evidence around adolescent well-
being and mental health during the pandemic period in low- and
middle-income countries relies substantially on phone surveys and is also
substantially drawn from China and, to a lesser extent, South Asia; sys-
tematic reviews of this evidence are provided in Jones et al. (2021), Kumar
et al. (2022), and Sharma et al. (2021). Findings in these systematic re-
views suggest that given severe and persistent lock downs, high rates of
depression and anxiety were observed particularly among Chinese youth
who experienced higher exposure to COVID-19 and lower levels of social
support. Other evidence is drawn from on-line or phone-based surveys
conducted in Brazil (Garcia de Avila et al., 2020), Bangladesh (Islam et al.,
2020, 2021; Khan et al., 2020; Mallik and Radwan, 2021), the Philippines
(Tee et al., 2020), India (Pinchoff et al., 2020; Verma, 2020), Argentina
(Torrente et al., 2021), Jordan (Al-Rahamneh et al., 2021), Kenya (Dyer
et al., 2021), Palestine (Radwan et al., 2021), and Indonesia (Wiguna et al.,
2020; Arundhana et al., 2020). A rare analysis of quarantine impacts on
adolescent mental health using data collected in-person in India is reported
by Saurabh and Ranjan (2021).

Focusing on evidence from sub-Saharan Africa, a recent study draw-
ing on a phone survey conducted in Senegal with a sample of girls and
women aged 14 to 35 finds heterogeneous shifts in well-being vis-�a-vis
the pre-pandemic period (Dione et al., 2021); conversely, Wang et al.
(2021) reports cross-country data on adolescents’ experience of the
pandemic in Nigeria, Ethiopia, and Burkina Faso using phone surveys,
but does not analyze mental health. Favara et al. (2021) analyzes a phone
survey in Ethiopia, India, Vietnam, and Peru conducted with a cohort of
youth aged 19–20 and measures rates of depression and anxiety during
the period of school closures, finding evidence of declining well-being
vis-�a-vis pre-pandemic baselines. Vishwakarma et al. (2021) finds high
rates of depression in an on-line survey among students in three sites, one
of which is Nigeria. Similarly, Oakley et al. (2022) analyze a phone
survey in three sites, one of which is Ethiopia, and find that
pandemic-related disruptions are associated with worse outcomes for
resilient coping, particularly for girls.

Evidence around the correlates of well-being and mental health in the
pandemic period is also extremely limited in sub-Saharan Africa, even for
adults. Chen et al. (2021) reports a meta-analysis of the prevalence of
depression among adults in north and sub-Saharan Africa. However,
none of the papers reported in this meta-analysis are in southern Africa,
where the only available evidence is from South Africa. Here, Visser and
van Wyk (2021) use web-based data from undergraduate students in
South Africa to analyze the predictors of emotional well-being and finds
that lockdown-related discomfort and social isolation are predictive of
emotional challenges; Kim et al. (2020) uses a small (N¼ 250) in-person
sample to analyze multivariate models predicting mental health among
adults and finds that higher perceived COVID-19 risk predicts a higher
risk of depressive symptoms. Yitayih et al. (2021) analyzes socioeco-
nomic characteristics that are correlated with acute stress following the
onset of the COVID-19 pandemic in Ethiopia.

This paper is the first study to our knowledge to explore the rela-
tionship between household- and school-level variation in pandemic
experiences and adolescent well-being in a low-income country. Our
study is also one of the first large-scale, in-person surveys of mental
health among adolescent students in sub-Saharan Africa since the
pandemic began. Much of the existing literature uses data collected
digitally or by phone, while we use in-person data that may be more
reliable especially for the measurement of sensitive attributes such as
mental health. Our data was also collected soon after schools re-opened,
which is rare in the literature.
2

2. Setting

2.1. Primary education in Mozambique

Mozambican primary schools operate with two compulsory levels:
lower primary school comprises grades one to five and upper primary
school comprises grades six and seven. In grade seven, students are
required to participate in the primary school leaving exam, and their
score determines access to secondary school. The official age of entry into
school is six years old. Prior to the pandemic, the school year ran from
February to December, with five days of classes per week (Monday to
Friday).

Even prior to the pandemic, the Mozambican educational system was
characterized by high absenteeism and dropout rates. A United Nations
International Children's Emergency Fund (UNICEF) report that used pre-
pandemic data from 2018 noted that children were frequently absent,
missing 39% of school days on average (UNICEF, 2020). Additionally,
there are significant disparities between urban and rural areas, with
students in rural areas half as likely to attend school (UNICEF, 2020).
Nationwide, the primary school completion rate is below 40% (Mambo
et al., 2019), one of the lowest rates in the world, and less than one third
of students progress to secondary school (UNESCO Institute of Statistics,
2021). In Nampula province, the site of this study, the dropout rate from
primary school was 11% prior to the pandemic (UNICEF, forthcoming).
Nampula is the third poorest province in Mozambique (of ten) and
accordingly, poverty rates are high and educational achievement is low.
The national illiteracy rate is 40%, while that in Nampula is 52%.
Enrollment of girls is also lower than the rest of the country (UNICEF,
2022).

2.2. COVID-19 policies in the education sector

While the school year began normally in February 2020 in
Mozambique, schools subsequently closed in March 2020 following the
onset of the COVID-19 pandemic.

Public schools were closed for a year, during which period Nampula
province emerged as one of the national centers of the pandemic
(allAfrica, 2020). During the period of school closures, the Ministry of
Education and Human Development (MINEDH) promoted distance
learning, emphasizing the development and provision of learning mate-
rials to students and the continuation of instruction using other platforms
including radio and television (MINEDH, 2020a). However, given the
suddenness of the pandemic, stakeholders were largely unprepared and
reports suggest that the challenges were significant, particularly for ed-
ucators (e.g. Ferr~ao et al., 2020; Reimers and Shleicher, 2020). Teachers
were not trained in distance education or online platforms, and in rural
areas, they generally lacked access to the requisite equipment as digital
platforms and technologies for online learning were not available to
schools or households.

After schools reopened in March 2021, many moved to a shift system
in which half of the students would attend school on any given day, on
alternate days, from Monday to Saturday. In some schools, grade seven
was the first grade to return to school since the students needed to take
the primary leaving exam and required adequate time to prepare
(APHRC, 2021). Additionally, all students who were enrolled in 2020
were automatically promoted to the next grade (MINEDH, 2020b). For
example, a student who was in grade five in 2019 and enrolled in grade
six in 2020would be a grade seven student in 2021; students who were in
grade six in 2019 and would have been in grade seven in 2020 partici-
pated in the leaving exam in February 2020 and, unofficially, the gov-
ernment adjusted the exam to render it easier to pass. This decision
allowed for new students in grade one to be admitted; otherwise, schools
would not have been able to accommodate two cohorts of grade one
students simultaneously if students had been taught the grade they
missed. Grade three students sometimes also returned to school earlier as
students take a government standardized exam in grade three. Teachers



2 While we also collected some preliminary data on whether students reported
cases of illness in their households, we found that it was challenging for them to
differentiate between illness caused by different factors including but not
limited to COVID-19; accordingly, we have not analyzed the data.
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were instructed to teach the previous grade level for the first half of the
school year and the current grade level for the second half of the school
year (MINEDH, 2021).

In addition, the MINEDH recommended several measures for schools
to implement following reopening, including: installing hand-washing
systems, using a shift system, seating students further apart, closing
common spaces such as libraries, holding classes outdoors if possible, and
encouraging students and staff to use personal protective equipment
(PPE) when available (allAfrica, 2021). In a national survey conducted by
Forum for the Rights of the Child in Mozambique in 2020, parents
indicated hesitancy in sending children back to school, partly due to
concerns about safety, and partly due to children potentially not being
ready to return because of the emotional trauma that many suffered.
Additionally, Nampula province experienced a surge in internally dis-
placed people from Cabo Delgado, where extremist violence was preva-
lent during this time. There was also concern about how these internally
displaced students would adapt to the return to school (Cardozo, 2020).

2.3. COVID-19 pandemic and mental health in Mozambique

As of January 30, 2023, Mozambique reported over 232,000
confirmed cases of COVID-19 infection and 2200 deaths (World Health
Organization, 2022); however, data on local COVID-19 incidence is only
available at the province level. For this reason, we are not able to identify
the local prevalence of COVID-19 in the communities that are examined
in this study.

Data around mental health in Mozambique is sparse, particularly for
adolescents, but the available data suggests a meaningful prevalence of
mental health disorders in the population even prior to the pandemic,
and some evidence of an increase since the pandemic began. According
to recent data, 4.1% of the adult population suffered from depression in
2021 (World Population Review, 2021), compared to 3.5% in 2019
(Direcç~ao Nacional de Saúde Pública, 2020). For adolescents specifically,
Amu et al. (2020) measures “psychological distress” (including depres-
sion and anxiety) and finds that 21% of adolescents experienced distress,
with lower rates among boys and among respondents reporting more
social support.

3. Methods

3.1. Data

We use data from a large-scale in-person survey conducted in 105
schools between June and August 2021 in Nampula province,
Mozambique, approximately three months following the post-pandemic
reopening of schools in March 2021. Our survey includes data from
1,383 grade seven students reporting on their households’ experiences
during the school closures, their access to social support, and their mental
health.

The broader sampling frame includes 175 public schools in Nacaroa,
Muecete, and Murrupula districts in Nampula province, Mozambique.
This specific sample was constructed as follows: eligible schools included
all schools in Nacaroa and Muecete districts (totaling 160) and 15
randomly selected schools in Murrupula district (selected using simple
random sampling). The eligibility criteria were determined by inclusion
within the sample of a separate randomized controlled trial that was
launched at the same time as this survey. Within this sample of 175
schools, 105 schools served grade seven students and thus were included
in this analysis, while the remaining 70 schools served students through
grade five only and were not included in this analysis.

The surveys were administered by a local survey firm (ELIM Serviços)
in Portuguese and Macua (the local vernacular); enumerators received a
week-long training on survey ethics, survey content, and appropriate
COVID-19 protocols prior to the survey launch. In each school, interviews
were conducted with 10 randomly selected grade seven students. Given
the number of schools that served grade seven students (105) was
3

ultimately substantially lower than the original number of target schools
in the sample (175), we also oversampled grade seven students in some
larger schools. Ethical review and approval was provided by the Insti-
tutional Review board at IFPRI and the Comit�e Nacional de Bio�etica para
Saúde in Mozambique.

The surveys of grade seven students collected data on demographic
characteristics (age, gender, parental literacy, household size, assets),
experiences with COVID-19 (household hunger, income loss, and early
marriage), and mental health (subjective well-being and anxiety).2

Informed consent was obtained from the parents of the students surveyed
since they were minors, and informed assent was obtained from the
minors themselves.

3.2. Primary outcomes of interest

We focus on two mental health measures in our analysis: the Gener-
alized Anxiety Disorder or GAD-7, an index that captures anxiety (Spitzer
et al., 2006), and the WHO-5, an index that captures subjective
well-being and is used as a predictor for depression (Topp et al., 2015).
For both measures, we report the continuous raw score and indicators for
a classification of moderate to severe anxiety and low well-being,
respectively. For the GAD-7, a cutoff of 10 for moderate to severe anxi-
ety is widely used (Spitzer et al., 2006), and for the WHO-5, a cutoff of 50
has been identified in the literature as appropriate to identify low
well-being or vulnerability to depression (Topp et al., 2015). The Ap-
pendix provides detailed questions and variable definitions. Note that at
the beginning of the survey period, we administered the Patient Health
Questionnaire (PHQ-9) depression questionnaire to students. However,
these questions were viewed as disruptive in the school environment, and
accordingly the WHO-5 instrument was subsequently employed; data for
the WHO-5 is thus missing for part of the sample (315 students) who
were surveyed in the first schools visited. Missing data were not imputed;
this sample of students is omitted from the analysis.

We use both the binary and continuous measures because the
continuous scores include more variation, while the binary measures
effectively capture the extent of severe distress. Additionally, particularly
for the WHO-5 variable, there is no consensus on how to define a binary
variable corresponding to low well-being, so any particular choice may
be an imperfect solution. Using the continuous variable as well allows us
to maximize predictive power.

The GAD-7 has been validated in several contexts in sub-Saharan
Africa, including in studies of adolescents (Adjorlolo, 2019; Nyongesa
et al., 2020), and in a recent study of Mozambican adolescents published
following the conclusion of our survey (Lovero et al., 2022). The WHO-5
has previously been validated as a measure of vulnerability to depression
in several countries in sub-Saharan Africa (Garland et al., 2018; Nolan
et al., 2018; Chongwo et al., 2018), including among adolescents.

3.3. Analysis

We first calculate descriptive statistics of the sample, and report
means or proportions, standard deviations, and the number of observa-
tions for the main variables used in this study. The variables relate to
demographic characteristics of the adolescents and their households,
school characteristics, household experiences with COVID-19, and the
mental health outcomes.

The empirical strategy for estimating associations is relatively simple:
we estimate the association between mental health outcomes and the
pandemic-related variables of interest using the following regression
specification:
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Yisd¼ α þ β1Ssd þ β2Cisd þ β1Xisd þ δd þ εisd (1)
3 Note that the number of observations differs across the two measures.
Initially, the survey administered the PHQ-9 depression scale questionnaire.
However, students found it challenging to respond to these questions, and thus
the simpler WHO-5 scale was used for subsequent respondents. The number of
where Yisd is the mental health outcome for student i in school s located in
district d. As noted above, Yisd includes both binary and continuous
measures of anxiety and well-being.

The vector Ssd includes the policies that schools implemented to
address the pandemic-related school closures, as reported by the deputy
school director. We include indicator variables for whether a school i)
encouraged students to listen to radio education programming, ii) tele-
phoned parents to encourage them to supervise at-home learning and
return to school, and iii) employed other measures, such as encouraging
students to watch television education programming, visiting students at
home, and gathering small groups of students for lessons. Almost all
schools (98.5%) reported that they distributed take-home materials for
students, and thus there is insufficient variation to analyze this
dimension.

We also construct two standardized indices reflecting various mea-
sures that schools employed to mitigate the spread of COVID-19 once
schools re-opened (again, as reported by the deputy school director). The
first captures purely public health-related measures and is constructed
using principal components analysis on the following binary variables
indicating whether a school: i) spaced students further apart, ii) ensured
students and staff washed their hands frequently, iii) required staff to
wear masks or other personal protective equipment (PPE), and iv) pro-
vided information about COVID-19 to students and parents. The second
index captures mitigationmeasures that were taken to respond to COVID-
19 but could potentially have effects on educational outcomes. This index
is also constructed using a principal components analysis on the
following binary variables indicating whether a school: i) only allowed
grade seven students when schools first reopened, ii) only allowed grade
3 students at first, iii) continued to keep libraries and other common
spaces closed, and iv) had different students attend on different days.
Both indices are standardized to have mean zero and standard deviation
one. Means and standard deviations of each of these variables are pro-
vided in Table A1.

Ssd also includes school-level covariates that capture school quality in
two ways. The first is the average grade four reading test score; we
construct this variable as the school-level average of students’ number of
correct answers in the oral reading fluency section of the Early Grade
Reading Assessment (EGRA) test that was administered as part of the
larger study. The second is a standardized school infrastructure quality
index that captures school-level infrastructure, such as the availability of
latrines, electricity, and reading materials for students. We create this
quality index using principal component analysis on the following binary
variables: whether a school has i) latrines, ii) latrines that are gender
separated,

iii) electricity, iv) Portuguese reading materials for grade four stu-
dents, v) local language reading material for grade four students, vi)
soap/detergent for staff, vii) soap/detergent for students, vii) hand-
washing station or tippy tap, and ix) whether the school has an appro-
priate water source, and then standardize the index to have mean zero
and standard deviation one. Note that the variable “reading and learning
materials for grade four students” serves as a proxy for the general
availability of reading materials in the school since schools generally
either have textbooks for most grades or for none. Summary statistics on
each of these variables are provided in Table A1.

Cisd is a vector of variables containing household-level experiences of
COVID-19-related disruptions. This vector includes a set of binary vari-
ables for whether students report that at least one member of their
household i) went hungry, ii) lost employment, iii) migrated, and iv)
married earlier than expected (for female householdmembers) due to the
pandemic. We also include an indicator equal to one if the student re-
ported having any social support during the school closures: if s/he
shared his/her fears, frustrations, or challenges with peers from school,
family members, neighbors, or others.
4

Xisd is a vector of demographic and household controls, including
gender, age, a standardized household-level asset index used as a proxy
for wealth, and household size. We calculate the asset index using a
principal component analysis conducted on binary variables reported for
household ownership of radio, cattle, a mobile phone, and a bicycle. The
index is also standardized. We also include a set of binary variables for
whether a household reports i) farm income, ii) a non-farm business, iii)
completion of primary school by the father, and iv) completion of pri-
mary school by the mother.

The regression is estimated using ordinary least squares (OLS), and all
models control for district fixed effects (δd), and include standard errors
clustered at the school level. All analysis is conducted in Stata version 17,
and index reliability (Cronbach's alpha) is assessed using the command
“alpha” (StataCorp, 2021). For variables with missing data (school in-
formation on mitigation measures, age, father's and mother's education)
we replace the missing value with zero and create an indicator variable
equal to one if the value was missing for that student. We include these
indicator variables in the regressions as well.

4. Results

In this section, we report our findings including sample demographic
summary statistics and challenges faced by adolescents, the overall
prevalence of mental health challenges, and evidence around the corre-
lates of adolescent mental health.

4.1. Characteristics of the sample

DemographicsWe begin by briefly describing our sample (see Panels
A and B of Table 1). Our cohort of grade seven students is 40%male with
an average age of 15 years. Almost all households are engaged in
farming, and 79% of adolescents worked on the family farm in the past
week. Households are relatively large with approximately six household
members on average, and education levels are low; only 58% of fathers
and 40% of mothers have completed primary education.

In Panel B, we can observe that schools are large (on average, nearly
650 students), and between 11% and 30% implemented various distance
learning measures during the COVID-related shutdowns.

COVID-19 experiences Panel C of Table 1 presents summary statis-
tics regarding pandemic-related disruptions experienced by adolescent
students. Our evidence suggests 53% of students report experiences of
hunger in their household, and 28% report that a female member of the
household married earlier than expected. Other reported pandemic-
related disruptions include migration of a household member (preva-
lence of 13%) and loss of employment of a household member (8%).

4.2. Prevalence of mental health challenges

Next, we report the prevalence of mental health challenges among
students in Panel D of the same table. The average GAD-7 score among
students is five (out of a maximum of 21), and according to the GAD-7
cutoff for moderate to severe anxiety (a score above 10), 10% of ado-
lescents are classified as experiencing general anxiety disorder.3 Turning
to subjective well-being, as measured by theWHO-5 scale (that runs from
0 to 100), the mean score of the WHO-5 well-being scale was 62 among
adolescent students. According to the cutoff for low levels of well-being
(corresponding to a score below 50), 31% were classified as experiencing
a low level of well-being and thus identified as vulnerable to depression.

Both the WHO-5 and GAD-7 scales appear to perform well in this
observations using the PHQ-9 is too small to produce meaningful estimates.



Table 1
Descriptive statistics (means/proportions and standard deviations) of the sample.

Variable

Mean/
Proportion

SD Observations

Panel A: Demographic Characteristics

Male 0.402 0.490 1,383
Age 15.076 2.047 1,382
Household reports farm income 0.960 0.197 1,383
Household reports non-farm
business

0.495 0.500 1,383

Student works on family farm 0.788 0.409 1,383
Household size 6.142 2.187 1,383
Father completed primary education 0.579 0.494 1,153
Mother completed primary
education

0.401 0.490 1,207

Panel B: School Characteristics

School size (enrollment) 642.229 421.633 105
School closures: radio education 0.105 0.308 105
School closures: school contacted
parents

0.305 0.463 105

School closures: school took other
measures

0.133 0.342 105

Panel C: Experiences with COVID-19

Household member went hungry 0.530 0.499 1,383
Household member lost
employment

0.083 0.276 1,383

Household member migrated 0.131 0.337 1,383
Female household member married
early

0.275 0.447 1,383

Panel D: Mental Health

GAD-7: Moderate or severe anxiety 0.102 0.303 1,383
GAD-7: Score 4.925 3.973 1,383
WHO-5: Low well-being 0.308 0.462 1,068
WHO-5: Score 61.940 26.221 1,068

Notes: This table displays means or proportions, standard deviations, and the
number of observations for demographic characteristics (Panel A), school char-
acteristics (Panel B), the prevalence of COVID-19- related disruptions experi-
enced by adolescent students (Panel C), and mental health outcomes (Panel D)
for adolescent students. WHO-5 is a subjective well-being score ranging from 0 to
100 and low well-being is represented by a score below 50. Higher values
represent higher levels of well-being. GAD-7 is a measure of generalized anxiety
disorder and ranges from 0 to 21. Moderate to severe anxiety is present when the
score is above 10. Higher values represent more anxiety. Note that 315 students
did not complete the WHO-5 module, and instead completed the PHQ-9 module
during the first survey phase; this module was phased out due to respondent
distress, and is not analyzed.

Table 2
Associations: Adolescent mental health.

GAD-7: Anxiety WHO-5:
Binary

Well-being
Continuous
(inverted)

Binary Continuous

(1) (2) (3) (4)

School closures:
school promoted
radio education

0.0313 1.078 �0.0927 �3.020
(0.0395) (0.722) (0.0799) (3.920)

School closures:
school contacted
parents

�0.00962 �1.167* �0.0102 �1.990
(0.0216) (0.478) (0.0570) (3.692)

School closures:
school took
other measures

�0.0747** �1.873** �0.0460 �5.928
(0.0261) (0.577) (0.0703) (4.643)

Mitigation index -
public health
measures

0.0128 0.102 0.0207 1.818
(0.00991) (0.209) (0.0295) (1.769)

Mitigation index -
education
measures

�0.0241* �0.152 �0.0238 �1.281
(0.0115) (0.166) (0.0323) (1.925)

Average grade 4
test score

0.00146* 0.0272* �0.00105 �0.0207
(0.000635) (0.0126) (0.00178) (0.129)

School quality
index

0.00120 �0.0461 �0.0280 �2.005
(0.0142) (0.238) (0.0383) (2.449)

COVID-19:
Household
member went
hungry

0.0188 0.886** 0.0951* 8.167**
(0.0188) (0.301) (0.0374) (2.537)

COVID-19:
Household
member lost
employment

�0.0266 �0.475 0.00480 �2.254
(0.0259) (0.409) (0.0592) (3.198)

COVID-19:
Household
member
migrated

�0.0438 0.384 �0.00209 1.336
(0.0249) (0.348) (0.0413) (2.236)

COVID-19: Female
household
member got
married

0.0840** 1.028** 0.0744 6.991**
(0.0225) (0.296) (0.0473) (2.618)

Any social support �0.00398 �0.720* �0.157** �8.124**
(0.0208) (0.289) (0.0450) (2.895)

Male �0.0180 �0.550** �0.0624* �3.839*
(0.0125) (0.195) (0.0294) (1.605)

Age 13–14 0.0273 0.442 0.0560 1.461
(0.0251) (0.370) (0.0515) (3.152)

Age over 14 0.0301 0.247 0.0303 �0.705
(0.0311) (0.390) (0.0628) (3.652)

Household asset
index

0.0000415 0.176 �0.00387 �0.506
(0.00689) (0.0900) (0.0144) (0.807)

Household reports
farm income

�0.0242 �0.661 0.0948 4.378
(0.0416) (0.542) (0.0754) (3.397)

Household reports
non-farm
business

0.0364* 1.219** 0.0188 1.559
(0.0172) (0.235) (0.0320) (1.839)

Household size �0.00435 �0.0299 �0.0116* �0.520
(0.00369) (0.0487) (0.00575) (0.347)

Father completed
primary school

0.00350 �0.0159 �0.00219 1.404
(0.0184) (0.259) (0.0359) (2.036)

Mother completed 0.00512 0.0231 �0.000505 �0.664
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context. Cronbach's α is 0.79 for the WHO-5 index and 0.69 for GAD-7;
these estimates are above or equal to the recommended cutoff of 0.7
indicative of internal reliability. In addition, there is strong evidence of
an association between depression and anxiety, as the correlation be-
tween the GAD-7 and the WHO-5 scores is 0.83 in our data.
primary school (0.0231) (0.275) (0.0368) (2.401)

Observations 1,383 1,383 1,068 1,068
Adjusted R2 0.035 0.135 0.051 0.095

Notes: This table shows associations between adolescent students' anxiety and
well-being and covariates of interest. The outcomes in columns 1 and 3 are an
indicator equal to one if a student is classified as having moderate or severe
anxiety according to the generalized anxiety disorder (GAD-7) scale or low well-
being according to the WHO-5 subjective well-being scale, respectively. The
outcomes in columns 2 and 4 are continuous measures of the GAD-7 measure of
generalized anxiety disorder, which runs between 0 and 21 and theWHO-5 scale,
which runs between 0 and 100. Here, the WHO-5 scale has been reverse coded so
that a higher value is a worse outcome, consistent with the anxiety score. See the
Appendix for variable definitions. All regressions include district indicator var-
iables and standard errors, reported in parentheses, are clustered at the school
level. *p< 0.05 **p< 0.01.
4.3. Associational evidence: adolescent mental health

We now report the results of estimating Equation (1) analyzing the
associations between pandemic-related variables of interest and adoles-
cent mental health. We report on associations that are statistically sig-
nificant at the 5% or 1% level of significance. Table 2 presents results on
anxiety in columns 1 and 2, and inverted subjective well-being in col-
umns 3 and 4. Columns 1 and 3 report results for binary variables
(experiencing moderate to severe anxiety or a low level of well-being,
respectively) and columns 2 and 4 report results for continuous mea-
sures of the GAD-7 andWHO-5 scales, respectively. To be consistent with
the anxiety measure, we have inverted the WHO-5 subjective well-being
scale so that a higher number denotes lower well-being for both scales.
5
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Our findings suggest that school policies during the period of school
closures were associated with lower anxiety: in schools in which parents
were contacted or schools employed other measures such as visiting
students at home or holding lessons with small groups of students, stu-
dents’ GAD-7 scores were between 25% and 40% lower relative to the
mean, and the second set of measures is associated with a decline in
moderate to severe anxiety of seven percentage points. However, COVID-
19 mitigation policies implemented following school re-opening that
were purely related to public-health were not associated with anxiety.
COVID-19 mitigation policies that could affect education were associated
with a decline in the probability of being classified as moderately or
severely anxious. Higher test scores among grade four students were
associated with higher levels of anxiety.

Students whose families experienced substantial negative disruptions
during school closures also reported higher levels of anxiety: students
who reported that a family member went hungry exhibited a GAD-7 score
18% higher relative to themean, and students who reported that a female
member of the household married early exhibited a GAD-7 score that was
21% higher than the mean and were eight percentage points more likely
to be classified as experiencing moderate to severe anxiety. By contrast,
reported access to social support (a classmate, family member, neighbor,
or other person to talk with) was associated with lower levels of anxiety.
For demographic variables, the presence of a household non-agricultural
business was also associated with higher anxiety: students from these
households were about four percentage points more likely to report
moderate or severe anxiety and they reported higher GAD-7 scores.4

There was also some evidence of an association between the GAD-7 score
and gender: male students showed a score about 11% lower relative to
the mean.

The estimated associations between inverted subjective well-being
(also interpreted as vulnerability to depression) and covariates of inter-
est were broadly similar, as reported in columns 3 and 4 of the same
table, but with some notable differences. School policies were not
significantly associated with subjective well-being. However, as with
anxiety, students who report that their family went hungry during the
pandemic were more likely to be classified as having a low level of well-
being (a difference of 10 percentage points) and had a continuous score
that was 14% higher relative to the mean (again, an increase in the
inverted score signifies lower well-being). Students who reported early
marriage of a female householdmember had an invertedwell-being score
that was 11% higher than the control mean. Once again, social support
was positively associated with well-being, associated with a 13% lower
inverted continuous score relative to the mean and a 16 percentage point
decline in the probability of experiencing low well-being.

For demographic variables, again we observe a substantial associa-
tion with gender: male students were six percentage points less likely to
be characterized by low well-being and had inverted scores around four
percent lower compared to the mean, suggestive of higher well-being.
Other demographic variables were not significantly correlated with
subjective well-being. In Appendix Table A2, we further explored dif-
ferences between male and female students across all variables by
interacting each one with an indicator variable equal to one if a student is
male. There were no consistent or systematic patterns among variables
predicting anxiety or well-being.

5. Discussion

The findings presented in this paper suggest a meaningful prevalence
of low well-being (and to some extent high anxiety) among students in
4 In our data, there is some evidence that wealthier households experienced
more COVID-related disruptions, in particular, a family member having to
migrate due to COVID-19. A one standard deviation increase in the asset index
was associated with a three percent higher likelihood that a family member
needed to migrate.
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rural Mozambique in the period immediately following post-pandemic
school re-openings in 2021. There is also evidence of significant expo-
sure to pandemic-related disruptions that are strongly associated with
adverse mental health outcomes. Among adolescents, the implementa-
tion of a wider range of distance learning methods by schools (including
contacting parents and meeting with students in small groups) may have
played a protective role, with students in these schools exhibiting lower
anxiety.

Relative to the existing literature, our findings around the prevalence
of low levels of subjective well-being (31%) and high levels of anxiety
(10%) are broadly similar to other recent data collected among adoles-
cents. A recent study drawing on data from 2020 found that the preva-
lence of at least mild anxiety among adolescents was 15%, 10%, 40%,
and 10% in Ethiopia, India, Peru, and Vietnam respectively, and the rates
of at least mild depression were 15%, 9%, 32%, and 11% in the same
contexts (Favara et al., 2021). By contrast, a recent systematic review of
estimates of mental health challenges among diverse adult populations in
Africa during the pandemic estimated a pooled prevalence of 31% for
depression and 30% for anxiety (Chen et al., 2021). While these rates
may be high given the inclusion of studies focusing on populations that
were particularly affected by the pandemic (e.g., health care workers), it
does suggest that adolescents in our Mozambican sample may be expe-
riencing a lower rate of mental health challenges compared to adults
more broadly in the region, potentially indicative of some resilience in
the adolescent population.

There is also a substantial gap observed between the rates of low
levels of well-being and the rates of moderate to severe anxiety in the
data. This is consistent with both the theoretical and empirical literature,
insofar as well-being encompasses more than simply depression or other
mental health outcomes; it represents a person's subjective assessment of
their overall welfare. While the WHO-5 does predict susceptibility to
depression, it does not measure actual levels of depression (Krieger et al.,
2014). By contrast, the GAD-7 measures a specific aspect of mental
health, generalized anxiety disorder. Our findings are also similar to a
recent analysis of mental health during the pandemic among Ghanaian
adults that also used both the GAD-7 and WHO-5, and reported a higher
prevalence of low well-being vis-�a-vis significant anxiety (Boateng et al.,
2021).

Our analysis also builds on a growing body of evidence suggesting
that the COVID-19 pandemic and related disruptions had meaningful
consequences for adolescent well-being in low-income countries. Though
our data around mental health is novel in the region, Wang et al. (2021)
find that adolescents in Nigeria, Burkina Faso, and Ethiopia reported
declines in food consumption as well as a complete absence of access to
education during the pandemic period, in conjunction with a
self-assessed decline in the ability to learn. These patterns are consistent
with the evidence presented here that pandemic-related disruptions were
associated with anxiety and low well-being, while the implementation of
distance learning instruction was associated with lower student anxiety,
presumably by increasing student learning or student confidence in
learning. Relatedly, data from a sample of university students in South
Africa — who are of course somewhat older — suggests that social
isolation was meaningfully associated with emotional challenges, and
these challenges were more common among girls (Visser and Law van
Wyk, 2021).

We also observe higher rates of anxiety and lower well-being among
female students in this sample, consistent with broader evidence that
girls and women have been particularly vulnerable during the pandemic
(de Paz et al., 2020; UNESCO et al., December 2021; Amu et al., 2020).
Early marriage of a female household member was also strongly associ-
ated with adverse mental health outcomes. This pattern is particularly
significant given the broader body of evidence that early marriage is
associated with a range of adverse health outcomes for both young
women and their future children (Godha et al., 2016; Santhya, 2011;
Delprato and Akyeampong, 2017), suggesting that any increase in early
marriage could have intergenerational implications.
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Conversely, reported access to social support (a classmate, family
member, neighbor, or other person to talk with) was associated with
lower levels of anxiety, consistent with the findings of Amu et al. (2020).
This result, in conjunction with the finding that schoolingmeasures taken
during closures were associated with less anxiety, is consistent with the
literature showing that loneliness is an important consequence of pro-
longed school closures (Loades et al., 2020).

There is evidence that COVID-19 mitigation measures that had to do
with education – such as having students attend school on different days
or keeping libraries closed – was associated with reduced anxiety. The
former measure led to smaller class sizes, which are often associated with
higher learning levels since teachers have to spread their attention over
fewer students (Glewwe and Muralidharan, 2016). The latter measure
could have negative effects on learning since students would not have
access to books and other learning materials, though this hypothesis is
speculative.

Finally, there was also some evidence of higher anxiety and lower
well-being among students characterized by higher socioeconomic sta-
tus, consistent with a positive correlation between socioeconomic status
and household-level disruptions in our data. Evidence from other con-
texts in sub-Saharan Africa has similarly suggested that it is primarily
non-agricultural households, characterized by higher income ex-ante,
that experienced a greater loss of income during the pandemic (Mah-
mud and Riley, 2021; Aggarwal et al., 2020; Bundervoet et al., 2022).
These patterns are also consistent with the finding that higher test scores
among grade four students in the same schools were associated with
higher levels of anxiety. Given that student test scores are a good proxy
for school quality and thus higher levels of retention and progression to
secondary school (Hanushek, 2005), one speculative hypothesis is that
grade seven students in these schools were more anxious about disrupted
learning because of its impact on their own future test scores and pros-
pects for secondary school. To our knowledge, there is no evidence
around this channel in the existing literature.

Our research is characterized by some important limitations. First,
our sample of students consists of those who returned to schools
following their re-opening; therefore, we are unable to infer the preva-
lence of mental health challenges among those youth who dropped out of
school and might be more likely affected by adverse COVID-19-related
disruptions. In this sense, our results might be a lower bound estimate
of the prevalence of mental health challenges among Mozambican ado-
lescents. Unfortunately, there are no alternative surveys or administra-
tive data sets that would provide data relevant to this question. As noted
in section 2, pre-pandemic dropout rates were already high, particularly
in rural areas, and thus many students in our sample may not have
returned to school. Second, while we can report the pre-pandemic
prevalence of depression and anxiety in the general Mozambican popu-
lation, we lack pre-pandemic estimates for the study's specific popula-
tion, and thus we are unable to assess trends in mental well-being. Third,
given our data limitations and methods used, we cannot establish causal
relationships between the pandemic-related disruptions examined and
the mental well-being of students in our sample.

Stepping back, it is clear that meaningful challenges lie ahead for
schools in low-income countries in managing a range of challenges faced
by their students during school closures and following school reopening.
This study highlights that increased anxiety and decreased well-being
may be among these challenges and may merit a focused response by
educators.
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