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ABSTRACT

Objective The study aimed to investigate the effects of
education and age on the experience of youth violence in
low-income and middle-income country settings.

Design Using a standardised questionnaire, our

study collected two waves of longitudinal data on
sociodemographics, health practices, health outcomes and
risk factors. The panel fixed-effects ordinary least squares
regression models were used for the analysis.

Settings The study was conducted in 59 villages and

the town of Nouna with a population of about 100 000
individuals, 1 hospital and 13 primary health centres in
Burkina Faso.

Participants We interviewed 1644 adolescents in 2017
and 1291 respondents in 2018 who participated in both
rounds.

Outcome and exposure measures We examined the
experience of physical attacks in the past 12 months

and bullying in the past 30 days. Our exposures were
completed years of age and educational attainment.
Results A substantial minority of respondents
experienced violence in both waves (24.1% bullying

and 12.2% physical attack), with males experiencing
more violence. Bullying was positively associated with
more education (3=0.12; 95% Cl 0.02 to 0.22) and non-
significantly with older age. Both effects were stronger in
males than females, although the gender differences were
not significant. Physical attacks fell with increasing age
(B=-0.18; 95% Cl —0.31 to —0.05) and this association
was again stronger in males than females; education and
physical attacks were not substantively associated.
Conclusions Bullying and physical attacks are common
for rural adolescent Burkinabe. The age patterns found
suggest that, particularly for males, there is a need to
target violence prevention at younger ages and bullying
prevention at slightly older ones, particularly for those
remaining in school. Nevertheless, a fuller understanding
of the mechanisms behind our findings is needed to design
effective interventions to protect youth in low-income
settings from violence.

INTRODUCTION

Violence globally represents both public
health and an economic problem. In health
terms, violence generates both mortality and
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= A key strength of our study is the fixed-effects de-
sign which robustly removes time-invariant con-
founding of effect measures.

= While fixed-effects analyses are powerful, they can-
not control for unmeasured time-varying confound-
ing and we may not have fully accounted for factors
that change rapidly among adolescents.

= The use of self-reported data may have led to re-
porting biases.

= Generalisability from a sample drawn from a single
district is always difficult to assess.

= Using a population-based sampling frame, our anal-
ysis provides results that represent the entire local
population and are likely broadly applicable in poor,
rural Burkina Faso and beyond.

morbidity. Violence is estimated to cause
1.3 million deaths annually, accounting for
2.5% of global mortality.' Violence often
requires acute health service access (eg,
assault victims requiring emergency hospital
care) and can result in long-term physical
disability, depression or reproductive health
problems." * Violence also affects local econ-
omies through workforce absenteeism, loss
of productivity and loss of human capital.
Families can fall into poverty if a breadwinner
dies or becomes permanently disabled due to
violence."?

Youth violence—which includes bullying,
physical fighting, sexual and physical assault
and homicide—is particularly problematic
because it generates higher economic, welfare
and criminal justice costs.® In addition to
death, injury and psychological harm, youth
violence can lead to increased subsequent
health risks behaviours such as smoking,
substance abuse, unsafe sex and further
violence.”® An estimated 200000 youth homi-
cides occur each year, 83% among males,
nearly all in low-income and middle-income
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countries (LMICs), with particularly high rates in Latin
America and the Caribbean (LAC) and sub-Saharan
Africa.* In sub-Saharan Africa in particular, historical,
economic and social factors continue to expose youth to
violence.” ® Although violence affects all youth, adoles-
cent girls and young women (AGYW) in LMICs appear
to be most affected.” ! Social and cultural norms, such
as arranged and teenage marriage and denial of resource
access to women, often keep AGYW economically depen-
dent on males and thus vulnerable to abuse, especially
from intimate partners.'”*'* AGYW experience all forms
of violence (emotional, physical and sexual), perpetrated
by men and often other females in domestic and social
settings.'”™"®

Many factors have been proposed as determinants of
youth violence receipt and perpetration in LMICs, often
adopting or adapting Heise’s integrated ecological frame-
work for violence against women.' * This framework
conceptualises violence as a multifaceted phenomenon
grounded in an interplay among personal, situational
and sociocultural factors. We modified this conceptuali-
sation to cover all forms of adolescent violence, concen-
trating on individual-level and microsystem (family/
household/relationship) factors given our focus within
a specific geography. We focus on two individual-level
factors believed to play an important role in determining
violence experience: age and education. Given the
magnitude of youth violence, evidence of associations
between violence, age and educational attainment, and
calls for youth violence interventions,' * causal evidence
on whether policies based on age or education are likely
to affect violence levels is important. Past longitudinal
analyses of adolescent violence often focused on the
consequences of violence experience, rather than predic-
tors of violence itself.”' * We instead focus on predictors
of adolescent violence experience, to contribute to the
upstream prevention of violence, rather than efforts to
break the connection between violence and its sequelae.

Age is strongly associated with both the experience
and perpetuation of violence.” * Youth aged 15-29 are
more likely to both experience and perpetrate violence
than older adults, often experiencing violence perpe-
trated by their older peers or family members.” ** Males
are more likely to perpetrate violence, while young girls
and women are more likely to experience it.” '* ' #*
However, evidence on the causal effect of age on violence
is comparatively scarce, with few even cross-sectional
studies explicitly focused on youth.”'' 20

Education is theorised to protect against violence, since
more-educated persons are less likely to either perpetrate
or experience violence.”® * Evidence shows that women
without education were 5.6 times more likely than those
with college education to experience intimate partner
violence (IPV). Similarly, wives of uneducated men were
1.84 times more likely than those whose husbands had
college education to experience IPV. Even at the commu-
nity level, the likelihood of IPV declined as community
male and female literacy increased (after controlling for

individual level factors).” However, causal evidence on
the effect of education on youth violence in sub-Saharan
Africa is again limited. Two studies have used changes
in national school policy as natural experiments in this
context. One focused on violence, finding that a l-year
increase in grade attainment was associated to a nine
percentage-point reduction in the probability of experi-
encing sexual violence in Uganda, but no significant effect
in Malawi.”” A second focused on sexual health, finding
an additional year of schooling was associated with 0.11
fewer births and 14 percentage points less teen marriage
in Ghana.” Both of these studies necessarily assess the
overall impact of policy change, rather than the increase
in education alone, and it is unclear how their findings
extrapolate to lower educational attainment settings.

Burkina Faso is a landlocked country in West Africa,
which despite economic and political reforms remains
one of the poorest in the world, with about half of its
population living below the international poverty line.”
Economic deprivation is strongly associated with youth
violence.”  * The country is very young, with around
45% aged under fifteen and a further 20% aged 15-24
in 2015.*° ** Educational access and youth literacy are
limited, with only 13% of adults having completed
primary education.” ** Within Burkina Faso, poverty is
highest in the Boucle du Mouhoun region.”* Violence
experience is common for young Burkinabe, with lifetime
physical violence prevalence reported at 47%-80% and
sexual violence at 33%-51%.% *® Adverse psychological
and mental health outcomes commonly follow such expe-
riences.”” *® However, studies of Burkinabe youth violence
have generally used cross-sectional designs and have not
explored the effects of education or age specifically.”*’

We, therefore, analysed longitudinal data on adoles-
cents in Boucle de Mouhoun to assess the effects of age
and education on violence experience. The potential
for educational interventions to have violence-specific
benefits in such high-poverty, low-education settings is
likely to be substantial.”” ** By using fixed-effects analysis,
we were able to exclude time-specific and time-invariant
confounders, something particularly important given the
many unobserved predictors of violence perpetration
and victimisation.” *

METHODS
Study design
We used data from the Nouna Health and Demographic
Surveillance Site (HDSS) in north western Burkina Faso,
which has been gathering demographic and epidemi-
ological health information data since 1992. The 59
villages and the town of Nouna that comprise the HDSS
have a population of slightly over 100000 individuals
and include one hospital and 13 primary health centres
(CSPS). "

Our study used longitudinal data from two Burkina Faso
waves of the Africa Research, Implementation Science
and Education adolescent health study,42 collected in
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the Nouna HDSS in 2017 and 2018. Data were collected
from 1644 adolescents aged 12-20 in 2017, based on a
stratified random sample of 2544 age-eligible residents in
Nouna town and 10 villages.* ** A follow-up round was
conducted in 2018, attempting to contact all those who
participated in 2017; 1291 interviews were completed.
In both years, a standardised questionnaire was used to
collect self-reported information on sociodemographics,
health practices, health outcomes and risk factors. Data
were collected by field staff with background in public
health, medicine or a related field who had experience in
conducting research and had general knowledge about
local culture, health issues and the population under
study. All study staff received in-depth training at the
beginning of the study, covering the topic of research,
human research ethics, the study protocol, question-
naire modules, electronic data entry and the procedures
for implementing the study, including anthropometric
evaluation.

Patient and public involvement
No patient involved.

Measures

We used two primary outcomes of youth violence, both
captured as count variables: experience of physical attack
in the past 12 months; and experience of bullying in
the past 30 days (where bullying was defined as physical
attacks, threats, insults, frequent nasty teasing, being left
out on purpose or having rumours passed about them).
We also generated binary measures of any experience for
each outcome, in alignment with the World Report of
Violence and Health’s definitions.” Our exposures were
age (in completed years) and education (years of full-
time education).

We additionally considered a range of time-varying
covariates at the individual and household levels (based
on Heise framework®), plus media use.** ** Specifically,
our individual-level covariates were: currently in school;
marital status (never married vs all else); any work in the
past 12 months and sexual behaviour (sexual debut and
number of sexual partners). Our household-level covari-
ates were: household size; household wealth quintile;
parental vital status; parental supportlevel (16 pointscale,
converted to the first principal component of the four
variables included); parental coresidence (respondent
lives with both parents, only mother, only father or lives
alone); respondent has their own bedroom. Our media
covariates were: any access to television; and frequency of
watching television or reading magazines (never, rarely,
often, very often). Full variable definitions are provided
in online supplemental tables 1 and 2.

Statistical analyses

We first described our data using frequency and percent-
ages in both waves, including a comparison of those lost
to follow-up versus those completing both waves. We then
dropped any respondents who were missing data for

the outcome variables, either due to preferring not to
respond, not know their answer or where fieldwork errors
affected responses, while for some the question was not
applicable.

When considering the causal effect of education and
age on youth violence, a major concern is unobserved
confounding. Given the difficulty of implementing
randomised controlled trials, since age is not directly
manipulatable and intentional exposure to violence
unethical,*®*" we exploited the panel nature of the data
structure to run fixed-effects regression models to remove
all time-invariant confounding. We specified our model
as:

Yit = i+ Xy +yZig+ 0+ pi (1)

Where yj; is youth violence for each individual 7 at each
time point ¢, X;; represents our time-varying exposures
(education and age), Z; is other time-varying factors
for each individual, §; is a period-specific fixed effect
to capture all individual-invariant factors and p; are
individual-specific fixed-effects which capture all time-
invariant factors for each individual, for example, gender,
ethnicity, underlying proclivity to violence.

For each outcome (bullying and physical attack), we
implemented three linear regression models of the count
of reported events, that is., assuming an observation-
specific error structure €; ~ N (0, 02). We attempted to
use Poisson and negative binomial models, that is, model-
ling y; as count data using a log-link and assuming that
the variance of yj; is either equal to its mean (Poisson)
or its mean plus a dispersion term (negative binomial),
however, neither model converged.

Model 1 considered only mean-centred age and years
of full-time education. In model 2, we add all time-varying
covariates. In model 3, we included interaction terms for
gender with age and education to identify any gender-
specific effects.

RESULTS

Description of sample

Atbaseline in 2017, 1644 young people were interviewed,
of whom 948 (57.7%) were male. By 2018, 21.5% of respon-
dents, comprising 167 (24.0%) females and 186 (19.6%)
males, were lost to follow-up, leaving 1291 respondents
who participated in both rounds. We dropped 32 individ-
uals (64 data points) who had missing values for the ques-
tion on bullying, leaving 1258 respondents for the bulling
analysis. Similarly, we dropped 14 individuals (28 data
points) who did not answer physical attack question to
arrive at 1276 respondents. Figure 1 provides a flow chart
of how the data were managed. We compared those who
were and were not lost to follow-up (online supplemental
table 3) and found only one significant difference with
those who were retained, those not reinterviewed were
less likely to be in school and had lower school attainment
in wave 1.
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First Round Interview at baseline (wave 1)

Lost to follow up.

353

1,291

Second Round Interview (wave 2)

5 individuals who were older than 21

-

32

individuals

who did not

respond to

Final sample for bullying

14 individuals
who did not

respond to the

physical attack

Final sample for physical attack

Figure 1 Flow chart of sample.

The 1291 respondents were aged 12-20years in 2017:
median 15.5, IQR: 14-18 (see figure 2A). Around half
were enrolled in school at each interview: 703 (54.5%) in
2017; 671 (52.0%) in 2018 (see figure 2B).

Around one-quarter of respondents never completed
a year of full-time education, while most others had at
most attended primary or postprimary level. Over 90% of
respondents were single at both interviews, and less than
20% in both 2017 and 2018 reported ever having sexual
intercourse (table 1). The proportion of respondents
who ever worked fell from over 60% in 2017 to under
42% in 2018. Most respondents had living fathers (over
97%) and mothers (over 91%), however, around one-
quarter did not live with their parents. Media access was

mixed: about 20% had no access to television in 2017 but
around 15% watched several hours a day (access dropped
by 2018); magazine reading was rare. Household wealth
was by design evenly distributed across wealth quintiles.
Households were large, with a median of 8 or 9 members.

A substantial minority of respondents experienced
bullying and physical attacks (table 2). Overall, 189 females
(18.9%) and 416males (27.6%) experienced bullying in
the 30 days preceding the interview, while 111females
(10.6%) and 199males (13.2%) experienced physical
attacks in the preceding 12months. Across both rounds,
males experienced both more violence than females:
males experienced 416 of 605 (68.8%) unique bullying
instances in the past 30 days, and 199 of 310 (64.2%)
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Figure 2 Exposure distribution among respondents.

unique violence instances in the past 12months. Bullying
experience declined slightly with age—from over 26%
among under 15s to 21% among over 18s; physical attacks
fell more sharply, especially in early adolescence.

Fixed-effects analysis

In bivariate fixed-effects regression, older age was asso-
ciated with non-significantly more bullying (0.14 more
bullying experiences per month for each additional year
of age, 95% CI -0.12 to 0.39) and associated with signifi-
cantly fewer physical attacks (-0.19, 95% CI -0.32 to
-0.06). More education was associated with significantly
more bullying (0.11 bullying experiences per month for
each additional year of schooling, 95% CI0.01 to0 0.21), but
not with physical attacks (table 3, model 1). Controlling
for time-varying potential confounders attenuated the
association of age and bullying but otherwise had limited
effects on our relationship of interest (table 3, model 2).
When we allowed effects to vary by gender (table 3, model
2), associations in all four models were more positive for
men than for women, with wider gaps for the impact
of age on both outcomes than for education. All these
results were independent of a substantial but imprecise
negative association between currently being in school
and bullying or attacks.

DISCUSSION

In this study, we employed individual and time fixed-
effects models to assess the effects of age and educa-
tion on violence experience in the form of bullying and
physical attacks among adolescents and young adults in
a panel study in rural Burkina Faso. We found bullying

experience prevalence in the past 30 days ranging from
20% to 30%, and physical attack experience of 10%-15%
in the previous 12months. While there is little directly
comparable data in Burkina Faso, both levels seem
concerning, if in line with studies elsewhere.”* In fixed-
effects models, we found bullying was associated with
more education and weakly with greater age, both effects
stronger in males, while physical attacks were associated
with younger age (again more strongly for males) but not
with education.

Our findings on the effect of age on youth experience
of physical attacks are consistent with some observational
evidence elsewhere, for example, physical violence from
both peers and caregivers falls with age in LAC.* Evidence
on the causal effect of age on violence is rare, with even
cross-sectional studies focused on youth uncommon.”'" #°
Studies of IPV among women suggest rates are higher in
older teenage girls compared with aldults,48 “phut this does
not allow within-adolescence comparisons. The faster
decline with age that we see for males (from a higher
initial level) is important to note: while criminal inter-
personal violence appears peaks around age 18 in many
settings, our findings and past work suggest that overall
frequency of violence experience may in fact decline
across teenage years, at least in non-urban settings.50 In
combination, this evidence suggests a shift in violence
experience composition for adolescent males that would
be worth further investigation.

The implications of this negative association between
age and violence experience in adolescence depend on
what mechanisms are generating them. First, age might
be a proxy for predictors of violence that we have not
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Table 1 Descriptive statistics of independent variables (in per cent) -%
Bullying sample Physical attacks sample i

2017 2018 2017 2018 @

N 1253 1271 §
Marital status z
Single versus all other 90.7 89.6 90.8 89.6 :‘;—
Living situation A
Ever worked versus never 62.4 42 1 61.4 41.7 g
Mother is alive 97.6 96.8 97.7 97.0 5
Father is alive 91.7 89.7 91.9 89.8 g
Lives with mother 78.0 80.1 77.7 80.3 3
Lives with father 74.8 76.1 74.6 76.1 3
Lives alone 45 0.2 4.4 0.2 N
Has own bedroom 18.0 19.9 17.8 19.7 é’,
Household wealth quintile E
Lowest 19.0 20.8 19.8 21.0 3
Second lowest 19.5 20.4 20.0 20.7 E
Middle 22.4 19.0 22.1 19.0 o
Second highest 18.4 20.1 17.9 20.2 g:
Highest 20.8 19.6 20.2 19.1 %
Education §
Currently in school 54.0 51.6 54.6 52.1 g
Highest school level o3
None 46.1 48.4 45.5 47.9 é g
Primary (1-6) 20.3 10.8 20.8 11.3 a3
Post-primary (7-10) 29.9 33.6 30.1 33.7 - §
Secondary (1-3) 2.6 3.9 2.6 3.9 =
University 0.1 0.1 g
Not applicable 1.1 3.2 1.1 3.2 3
Media use '(%
Has access to television 80.5 70.6 80.1 70.3 g
Frequency of watching television %
Never 20.1 30.8 20.5 31.0 %
Rarely (some hours per month) 22.8 22.8 22.7 22.8 S
Often (several hours per week) 421 36.2 41.8 36.1 8
Very often (several hours per day) 15.1 10.1 15.1 10.2 %
Frequency of reading magazines §
Never 90.9 87.1 91.1 87.3 ~
Rarely (some hours per month) 2.4 8.5 2.23 8.4 §
Often (several hours per week) 2.4 41 2.4 3.9 2
Very often (several hours per day) 4.3 0.3 4.3 0.3 '8
Sexual behaviour -
Ever had intercourse 17.3 19.4 15.8 18.9 3
No of lifetime sexual partners o
1 9.7 13.5 9.4 13.3 s
2-7 38 5.2 38 5.3 &
8-17 0.3 0.3 3
Continued g

g
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Table 1 Continued

Bullying sample Physical attacks sample

2017 2018 2017 2018
No response 2.1 1.3 2.4 0.3
Household size* 9 (6-12) 8.5 (7-11) 8.5 (6-12) 8 (7-11)
Parental support 7 (4-12) 10 (7-13) 7 (4-11) 10 (7-13)

*Depict medians and IQRs. Samples are those with non-missing outcome responses for each of the two measures.

captured in this analysis. This might include adolescent
autonomy in decision-making, for example, relating to
bedtime and the amount and type of television watched,
which typically rises with age,”! : adolescent autonomy
was negatively associated with youth violence among US
Latino youth.”® Alternatively, age might be a distal deter-
minant of factors leading more directly to violence expe-
rience. For example, older adolescents may be better able
to protect themselves against aggressive behaviour from
their peers or adults. If this is the case, then structural
interventions (at the family, community or national levels)
or behaviour change interventions (eg, teaching adoles-
cents how to avoid confrontations) might be beneficial
in protecting younger adolescents.”” °* Further research
to understand these causal mechanisms, and thus design
effective interventions, will need to include more detailed
quantitative data on who perpetrates violence against
younger adolescents and qualitative information on how
and why such violence comes about.

Table 2 Distribution of violence experience across
observations by age and gender

Bullying
Variable N (%) N Physical attacks (%)
Gender
Female 996 189 (18.9) 1038 111 (10.6)
Male 1510 416(27.6) 1504 199 (13.2)
Age
12 19 52 (26.1) 210 51 (24.3)
13 387 100(25.8) 398 73(18.3)
14 389 104 (26.7) 403 65 (16.1)
15 327 76 (23.2) 331 30 (9.1)
16 286 67 (23.4) 288 22 (7.6)
17 274 64 (23.4) 272 27 (9.9)
18 297 63(21.2) 295 20(6.8)
19 214 43(20.1) 212 15(7.1)
20 130 35(26.9) 130 7(5.4)
21 3 1(33.3) 3 0 (0.0)
Total 2506 605 (23.8) 2542 310(12.2)

Each individual is represented twice in this table, once per survey
round.

Our finding that bullying increases with age contra-
dicts some past research. Observationally, bullying victi-
misation rates are higher in younger children than in
older adolescents, both in the USA and in sub-Saharan
Africa.” °® Our results may reflect the stronger control
our fixed-effects approach provides against between-
individual and temporal confounding, suggesting that the
decline in bullying seen elsewhere is a function of factors
associted with age, rather than age itself. Our finding of
a stronger association for males adds to a mixed litera-
ture, aligning with studies from Taiwan and Saskatchwan
Canada,57 % hut in contrast to findings from the USA and
Manitoba Canada.”” %

We found that education was not associated with
violence experience in our setting. A similar null effect
of education (grade attainment) was reported for Mala-
wian women aged 19-31 yealrs.27 A recent meta-analysis of
86 studies in 60 LMICs noted that poor academic perfor-
mance and weak school attachment were correlated
with increased youth ViOlenCC,QS in contrast to our null
findings. Again, more detail is available for IPV, with a
Ugandan study finding that less-educated women were
more likely to experience physical IPV—however, this
study included women aged 15-49, which makes direct
comparison difficult.”” Other studies have confirmed the
protective effect of education on violence in different
settings.” ® The discrepancy between others’ findings
and ours may reflect the majority of past studies being
cross-sectional, while we were able to use panel data. It
may also reflect different exposures, since we considered
quantity (years of schooling) rather than quality (perfor-
mance or attachment).

Past evidence on the effect of education on bullying is
mixed, with several studies finding lower bullying among
those with more education,” > and few finding the
opposite.”” Our finding of a positive association between
education and bullying in both males and females may
reflect the a true causal association, or the residual effect
of being in school—given the opportunities that this
provides for bullying relative to the alternative settings of
field-based work or animal herding.

Finally, our analysis covers a population where half of
adolescents are not now, and one-quarter never have been,
attending school. The role of education in promoting or
protecting against violence at the community level may
be different in settings where education is not even close
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Table 3 Ordinary least squares models predicting count of violence events

Model 1 unadjusted Model 2 adjusted

Model 3 adjusted and

interaction Interaction test

Bullying in the last 30 days (N=2506)

Age in years 0.14 (-0.12, 0.39) 0.08 (-0.17, 0.33)

Female 0.08 (-0.39, 0.24)

Male 0.18 (-0.10, 0.45) F=2.76, p=0.10
Full-time education in years 0.11 (0.01, 0.21) 0.12 (0.02, 0.22)

Female 0.07 (-0.11, 0.26)

Male 0.14 (0.03, 0.26) F=0.39, p=0.53
Currently in school 0.43 (-1.05, 0.19) 0.41 (-1.03, 0.21)
Physical attacks in the last 12 months (N=2542)
Age in years 0.19 (-0.32 to -0.06) 0.18 (-0.31 to —-0.05)

Female 0.10 (-0.26, 0.05)

Male 0.23 (-0.38 to -0.09) F=2.74, p=0.10
Full-time education in years 0.02 (-0.03, 0.07) 0.04 (-0.01, 0.09)

Female 0.06 (-0.03, 0.16)

Male 0.03 (-0.03, 0.09) F=0.41, p=0.52

Currently in school

0.27 (-0.59, 0.05)

0.27 (~0.59, 0.04)

The table presents four regression models per column, all showing point estimates and 95% Cls. All models contain fixed-effects for each
respondent and interview round. Age centred at 15. Models 2 and 3 are also adjusted for marital status, ever worked, household size, parent
alive, living with parents, household wealth, has own bedroom and access to media; full results available in online supplemental table 4.

to universal. Further investigation of why our results looks
different from other settings, including qualitative study
of social norms surrounding violence across levels of
educational attainment, would be instructional.

Strengths and limitations

A key strength of our study is the fixed-effects design
which robustly removes time-invariant confounding
of effect measures.® Nevertheless, our study also has
potential limitations: while fixed-effects analyses are
powerful, they cannot control for unmeasured time-
varying confounding and we may have therefore not fully
accounted for factors that change rapidly among adoles-
cents, such as increased social media access or social
network change. The use of self-reported data may have
led to reporting biases, although these would have had to
vary differentially over time within respondents in order
to bias our fixed-effects analyses. Generalisability from a
sample drawn from a single district is always difficult to
assess. However, by using a population-based sampling
frame our analysis provides results that represent the
entire local population and are likely to be broadly appli-
cable in poor, rural settings in Burkina Faso and beyond.

Conclusion

A substantial minority of adolescents in rural north-
western Burkina Faso report recent experiences of
bullying or physical attack. We hypothesised years of
education received and age would be associated with
violence experience in Burkina Faso. Our findings show
the prevalence of these experiences was not significantly

associated with years of education received, even within
individual respondents, but did fall with age. However, our
study was not able to identify mechanisms behind these
associations, and we, therefore, recommend a mixed-
method study that includes study of household dynamics
to move beyond an individualised understanding of
violence among adolescents. Such an understanding is
central to designing interventions to better protect youth
in low-income settings from violence.
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SUPPLEMENTARY MATERIAL

Title: The effects of education and age on experience of youth violence in a very low-income

setting: a fixed-effects analysis from rural Burkina Faso

Supplementary Table 1a: Variables and their measurements

Measurement

Outcome

Violence experience (VE1)

Bullying
Physical attack
Sexual violence

Violence perpetration (VP1)

Bullying
Physical attack

Ever experienced bullying, physical attack or unwelcome sexual
advances in the last 6 months

Yes /No

Yes /No

Yes /No

Ever perpetrated bullying or physical attack in the last 6 months
Yes /No

Yes /No

Individual level factors

Age

Education

Level of schooling
School attainment

Years of schooling
Highest level of schooling

Marital status

Experienced first sex
Multiple sex partners
Number of sexual partners
Employment

Alcohol use
Substance use

Age in complete years

Primary, post-primary or secondary level

Grade/class/standard

Years of education completed in years

Primary, post-primary, secondary, technical/vocational or
university

Single, engaged, married (monogamous), married (polygamous),
civil union, separated/divorced or widowed

Had first sex in the last 6 months (Yes / No)

Had sex with more than one person in your life time (Yes / No)
Number of life time sexual partners

Done any work in the last 12 months to earn money or obtain food
(Yes/ No)

Ever drunk alcohol on your own (Yes / No)

Ever used drugs (Yes / No)

Household level factors

Household asset
Household size

Aged 0 — 14 years

Aged 15 — 29 years

Aged 30 — 44 years

Aged 45 — 59 years

Aged 60 and above
Moving between household

Living with adult figure
Adult figure
Age of adult figure

Asset index for household
Number of persons living in household

Sometimes live in another household other than primary
household (Yes / No)

Yes /No

Father / Mother

Age in complete years
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Less than 30 years

30 — 45 years

46 — 60 years

Above 60 years

No adult figure

Educational level adult figure
Male

Female

Occupation of adult figure
Male

Female

Frequency of parental
/guardian support

With important life decisions

With understanding problems
Talking about what happens

Paying attention to opinion

Primary, post-primary, secondary, technical/vocational or
university

Farmer, merchant, teacher, other government worker, other
(specified)

In the last 30 days how often did parent/ guardian......

Helped you make important decisions (never, rarely, sometimes,
most of the times or always)

Understand your problems and worries (never, rarely, sometimes,
most of the times or always)

Take time to talk with you about things that happen to you (never,
rarely, sometimes, most of the times or always)

Pay attention to your opinion (never, rarely, sometimes, most of
the times or always)

Media use

Access to media

Radio Yes /No

TV Yes /No

Magazines Yes/No

Use of media

Radio Average number of hours per day spent listening to radio

TV_1 Frequency of watching TV [never, rarely (some hours per month),
often (some hours per week) or very frequently (several hours per
day)]

TV_2 Average number of hour per day spent watching TV

Magazines How often do you read magazines [never, rarely (some hours per

month), often (some hours per week) or very frequently (several
hours per day)]

Community level factor

Access to education

Community share of school enrolment
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Supplementary Table 2: Parental support (n=1291)

Variable 2017 2018
Frequency Percent Frequency Percent

Parents understand worries
Never 299 23.27 68 5.29
Rarely 201 15.64 193 15.01
Sometimes 271 21.09 391 30.40
Most of the time 159 12.37 295 22.94
Always 351 27.32 339 26.36
Missing 4 0.31

Parents help make decisions
Never 212 16.50 27 2.10
Rarely 257 20.00 193 15.01
Sometimes 311 24.20 350 27.22
Most of the time 159 12.37 331 25.74
Always 337 26.23 384 29.86
Missing 9 0.70 1 0.08

Parents talk about things that happen
Never 299 23.27 83 6.45
Rarely 253 19.69 268 20.84
Sometimes 324 25.21 333 25.89
Most of the time 161 12.53 340 26.44
Always 243 18.91 262 20.37
Missing 5 0.39

Parents pay attention to what you say
Never 317 24.67 94 7.31
Rarely 296 23.04 225 17.50
Sometimes 381 29.65 416 32.35
Most of the time 133 10.35 236 18.35
Always 153 11.91 314 24.42
Missing 5 0.39 1 0.08

We built a summative score of parental support by adding the four variables, with a minimum

score of 0 and a maximum score of 16.
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Supplementary Table 3: Difference between those who dropped out in wave 2 and

remaining sample.

participation_w2 = | participation_w2 = Test Statistic | P
0 1 value
N=353 N=1,291
Number of physical Wilcoxon _
attacks, last 12m 00-0) 0(0-0) rank-sum Z=-0.74 | 046
Days bullied, last 30d 0 (0-0) 0 (0-0) Wileoxon |7 1 13 | 024
rank-sum
. Chi2(1)=
Gender Chi-square 455 0.033
Female 167 (47.3%) 529 (41.0%)
Male 186 (52.7%) 762 (59.0%)
Wilcoxon
Age (years) 15 (14-18) 15 (13-17) rankosum Z= 3.64 <0.001
Marital status cat Chi-square Ch212(§£1;)= 0.15
other 41 (11.6%) 117 (9.1%)
single 312 (88.4%) 1,174 (90.9%)
Ever worked 222 (62.9%) 786 (60.9%) Chi-square Ch(1)2‘8)= 0.49
Mother is alive 342 (96.9%) 1,261 (97.7%) Chi-square Ch(1)27(;)= 0.40
Father is alive 316 (89.5%) 1,186 (91.9%) Chi-square Ch;Zg(i): 0.16
. . . Chi2(1)=
Lives with Mother 262 (74.2%) 1,005 (77.8%) Chi-square 206 0.15
. . . Chi2(1)=
Lives with father 245 (69.4%) 965 (74.7%) Chi-square 407 0.044
Lives alone 23 (6.5%) 56 (4.3%) Chi-square Ch2128($)= 0.090
Has own bedroom 58 (16.4%) 228 (17.7%) Chi-square Ch822(;)= 0.59
Wealth quintile Chi-square Chllzl(g)z 0.89
1 76 (21.5%) 255 (19.8%)
2 74 (21.0%) 257 (19.9%)
3 73 (20.7%) 282 (21.8%)
4 64 (18.1%) 235 (18.2%)
S 66 (18.7%) 262 (20.3%)
Currently in school 119 (33.7%) 703 (54.5%) Chi-square C2‘72(711)= <0.001
Current school level Chi-square C151132(546)= <0.001
None 234 (67.2%) 589 (46.2%)
Primary (1-6) 40 (11.5%) 268 (21.0%)
Post Primary (7-10) 66 (19.0%) 386 (30.3%)
Secondary (1-3) 7(2.0%) 33(2.6%)
Technical/Vocational 1(0.3%) 0(0.0%)
Has access to TV 295 (83.6%) 1,035 (80.2%) Chi-square Ch212(§;)= 0.15
Frequency of watching . Chi2(3)=
vV Chi-square 269 0.44
Never 59(16.8%) 263 (20.4%)
Rarely (some hours per 88 (25.0%) 290 (22.5%)
month)
4
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Often (several hours per

week) 151 (42.9%) 540 (41.9%)
Very often (several
hours per day) 54 (15.3%) 197 (15.3%)
Frequepcy of reading Chi-square Chi2(3)= 011
magazines 6.12
Never 334 (94.6%) 1,177 (91.2%)
Rarely (some hours per
month) 8(2.3%) 30(2.3%)
Often (several hours per
week) 5(1.4%) 30(2.3%)
Very often (several
hours per day) 6(1.7%) 54 (4.2%)
. . Chi2(1)=
Ever had intercourse? 55(16.8%) 202 (17.0%) Chi-square 0.01 0.93
Number of sex partners, . Chi2(11)=
lifetime Chi-square 601 0.87
0 298 (86.4%) 1,087 (86.3%)
1 29 (8.4%) 121 (9.6%)
2 9(2.6%) 25(2.0%)
3 5(1.4%) 14 (1.1%)
4 1(0.3%) 3(02%)
b 0(0.0%) 4(0.3%)
6 1(0.3%) 1(0.1%)
7 0(0.0%) 1(0.1%)
8 1(0.3%) 1(0.1%)
9 0(0.0%) 1(0.1%)
10 1(0.3%) 1(0.1%)
17 0(0.0%) 1(0.1%)
-.2998273 (- -.6083845 (- Wilcoxon .
Scores for component I | 4 594384 8803526) | 1.707631-.9265742) | rank-sum | 2= %37 | 0-7
Wilcoxon
Parental_support 2 (1-2.75) 1.75 (1-2.75) rank-sum Z= 0.71 0.48

Data are presented as median (IQR) for continuous measures, and n (%) for categorical measures.
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Supplementary Table 4: Full regression models predicting violence experiences

Variables

Bullying Physical Attacks
Model 2 Model 3 Model 2 Model 3
Adjusted Adjusted & interaction Adjusted Adjusted &
interaction

Interview 2 vs interview 1

-0.42[-0.75,-0.08]

-0.44 [-0.78,-0.11]

-0.10[-0.27,0.07]

-0.09[-0.26,0.08]

Marital status (vs other)

Single

-0.20[-1.03,0.63]

-0.24[-1.07, 0.59]

0.03[-0.40,0.46]

0.05[-0.38,0.48]

Ever worked

0.01[-0.27,0.28]

0.01[-0.27,0.28]

0.05[-0.09,0.20]

0.05[-0.09,0.19]

Number of people in the household

-0.04 [-0.07,-0.02]

-0.04 [-0.07,-0.02]

-0.01[-0.02,0.00]

-0.01[-0.02,0.00]

Mother is alive

0.74[-1.34, 2.82]

0.77[-1.31,2.85]

-0.30[-1.38,0.77]

-0.32[-1.40,0.76]

Father is alive

1.12[-2.41,0.17]

-1.11[-2.41, 0.18]

-0.35[-0.99,0.28]

-0.34[-0.98,0.29]

Lives with Mother

-0.12[-0.74,0.51]

-0.15[-0.77,0.48]

0.06[-0.26,0.39]

0.08[-0.25,0.40]

Lives with father

0.46[-0.18,1.10]

0.45[-0.18,1.09]

-0.13[-0.46,0.20]

-0.12[-0.45,0.21]

Lives alone

-0.17[-1.03,0.69]

-0.14[-1.00,0.72]

-0.38[-0.83,0.07]

-0.40[-0.84,0.05]

Parental support

-0.18 [-0.31,-0.05]

0.18 [-0.31,-0.05]

-0.04[-0.11,0.03]

-0.04[-0.11,0.03]

Household wealth quintile

Lowest (base)

2 0.08[-0.34,0.50-] 0.06[-0.36,0.49] -0.05[-0.27,0.17] -0.04[-0.26,0.17]
3 -0.01[-0.44,0.42] -0.02[-0.44,0.41] -0.06[-0.28,0.16] -0.06[-0.28,0.16]
4 -0.04[-0.52,0.44] -0.07[-0.55,0.41] -0.08[-0.32,0.17] -0.06[-0.31,0.18]
Highest 0.43[-0.15,1.00] 0.40[-0.18,0.98] 0.12[-0.18,0.41] 0.13[-0.17,0.42]
Has own bedroom -0.08[0.47,0.32] -0.08[-0.47,0.32] -0.01[-0.21,0.20] -0.01[-0.21,0.20]
Radio hours/day 0.13[-0.01,0.27] 0.13[-0.00,0.27] -0.02[-0.09,0.05] -0.02[-0.09,0.05]

Frequency of watching television

Never (base)

Rarely (some hours per month)

-0.34[0.72,0.03]

-0.29[-0.67,0.09]

0.06[-0.13,0.26]

0.03[-0.16,0.23]

Often (several hours per week)

-0.11[-0.46,0.24]

-0.07[-0.42,0.29]

-0.04[-0.22,0.14]

-0.06-0.24,0.12]

Very often (several hours per day)

0.6310.14,1.11]

0.6310.15,1.12]

-0.19[00.44,0.06]

-0.19[-0.44,0.06]

Frequency of reading magazines
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Never (base)

Rarely (some hours per month)

1.01 [0.46,1.57]

0.99 [0.43,1.54]

-0.18[-0.47,0.11]

-0.17[-0.46,0.12]

Often (several hours per week)

1.12 [0.38,1.85]

1.08 [0.35,1.81]

-0.22[-0.61,0.16]

-0.21[-0.59,0.17]

Very often (several hours per day)

-0.17[-1.06,0.73]

-0.07[-0.97,0.83]

0.90 [0.44,1.36]

0.85 [0.38,1.31]

Household size missing

-1.77[-3.73, 0.20]

-1.68[-3.64, 0.29]

-0.46[-1.39,0.46]

-0.50[-1.43,0.43]

Freq. of reading magazine missing

6.99 [4.23, 9.75]

6.93 [4.16,9.69]

0.46[-0.97,1.89]

0.49[-0.94,1.92]

All models present coefficients and 95% confidence intervals. All models contain fixed effects for each respondent. Age centred at 15.
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