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Summary
Background Droughts are increasing in severity and frequency, severely impacting agriculture-dependent regions, 
such as southern Africa. Although direct health effects are increasingly well documented, associations with 
violence against adolescents remain largely unexplored. This multi-country, cross-sectional study examined 
associations between drought and risk of intimate partner and non-partner sexual, emotional, and physical violence.

Methods We combined violence victimisation and demographic data from 20 290 adolescents (aged 13–24 years) in 
the Violence Against Children Surveys from Zimbabwe, Mozambique, and Lesotho, between 2017 and 2019, with 
Standardised Precipitation and Evapotranspiration Index (SPEI) drought data for corresponding years. 
Multivariate logistic regression models, controlling for sociodemographic factors, assessed associations between 
past-year drought exposure and violence against adolescents. Interaction models explored potential moderating 
roles of adolescents’ gender, age, and rural residence, and sensitivity analyses were used for robustness checks. 
Secondary analyses examined prolonged drought over the past 24 months.

Findings Drought was associated with increased risk of non-partner sexual violence (odds ratio 1⋅46 [95% CI 
1⋅12–1⋅90]), emotional violence (1⋅73 [1⋅45–2⋅06]), and physical violence (1⋅41 [1⋅18–1⋅68]), as well as intimate 
partner emotional violence (1⋅51 [1⋅12–2⋅02]) and physical violence (1⋅39 [1⋅11–1⋅75]). Moderation analyses showed 
higher risk for adolescent girls and older adolescents (aged 18–24 years) for non-partner sexual violence and non-
partner and partner emotional violence, whereas older adolescents had an increased risk for partner physical violence 
and adolescents in rural areas had higher risk for non-partner physical violence. Prolonged drought over 24 months 
had positive associations with larger effect sizes than 12-month drought.

Interpretation Drought exposure is associated with increased violence against adolescents in Zimbabwe, 
Mozambique, and Lesotho. Adolescent girls, older adolescents, and those living in rural areas are at heightened 
risk. Adolescent and youth-focused, gender-sensitive violence prevention strategies must be integrated into early 
warning systems with sustainable climate adaptation measures used in prolonged drought settings.
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Introduction
Climate change, primarily driven by unsustainable human 
activities, is accelerating the frequency and severity of 
extreme weather events globally. Among these, drought has 
emerged as one of the most detrimental environmental 
hazards, particularly to agriculturally dependent regions. 1,2 

Drought is often described as a prolonged period of below 
average rainfall, although its manifestations are varied 
and its definition remains debated. 3 Africa is the most 
affected continent, accounting for 44% of the global total of 
drought-related deaths. 4

Southern Africa, in particular, is projected to have up to a 
30% decrease in water availability by 2050, 5 largely linked to 
El Niño-Southern Oscillation-driven disruptions in rainfall 
patterns. 6 With nearly 70% of the region reliant on rain-fed 
agriculture, drought contributes to crop failure, livestock

death, and loss of livelihoods. Zimbabwe, Mozambique, 
and Lesotho share similar climate vulnerabilities and 
exposure risk to El Niño-related drought, where maize—a 
primary staple food—is highly sensitive to droughts. After 
the 2016 southern African drought, Zimbabwe and Lesotho 
recorded a 56% and 67% reduction in maize production, 
respectively, while maize prices escalated by 177% in 
Mozambique. 7 These disruptions place economic and emo-
tional strain on individuals and households, leading to 
increased poverty, food insecurity, and mental health distress. 
Droughts can also trigger cascading consequences of exacer-
bated existing social inequalities and harmful coping mecha-
nisms, such as child marriage, child labour, and forced 
migration, all of which heighten risks of violence exposure. 8 

Violence against adolescents represents a public health 
crisis in sub-Saharan Africa, which is home to over
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226 million adolescents (aged 15–24 years). 9 Adolescence is 
a crucial developmental stage characterised by rapid phys-
ical, cognitive, and psychosocial growth. Exposure to vio-
lence during this stage can disrupt neurodevelopment and 
stress regulation systems, increasing risks of poor mental 
health, cardiovascular diseases, risk-taking behaviours, and 
early adult mortality. 10 Further, adolescents in the region 
are disproportionately vulnerable to violence from both 
intimate partners and non-partners. Prevalences in several 
countries in southern African were reported to be among 
the highest in the world, with 17% of girls and women 
experiencing sexual violence and more than 60% of chil-
dren subjected to violent discipline. 11 Consistent with the 
second Lancet Commission on adolescent health and 
wellbeing, and a scholarship recognising delayed social role 
transitions, this study adopts an inclusive definition of 
adolescents encompassing 10–24 years. 12,13

Evidence linking drought to violence exposure remains 
scarce and inconsistent, with most studies focusing on 
intimate partner violence (IPV) among women. A multi-
country study in Africa 14 found a significant association 
between drought and physical and sexual IPV among adult 
women, with stronger effects in severe drought, whereas a 
comparable study found no such associations. 15 Highly 
linked to drought, heat exposure was also found to be 
associated with increased IPV risks among female

individuals (aged 15–49 years). 16 A study in Malawi found 
that moderate drought doubled the risk of transactional sex 
among adult women relying on agriculture for their live-
lihoods. 17 Evidence on other non-partner violence forms is 
underexplored, specifically within the adolescent age 
group, including males.
Climate change is rooted in structural inequality and 

existing vulnerability, with impacts unequally distributed 
across populations. 18 Gender, age, and rural residence are 
key social markers that can shape adolescents’ violence 
differential vulnerability in drought settings. Drawing on 
feminist political ecology, heightened vulnerability among 
women and girls arises from gendered power structures 
that limit their access to climate resources, land tenure, and 
decision making while simultaneously assigning dis-
proportionate unpaid domestic responsibilities and gen-
dered roles (eg, water and fuelwood collection) that 
constrain adaptive capacity and heighten exposure to 
harm. 19 This differential vulnerability is supported by a 
systematic review showing that women and girls are dis-
proportionately affected by extreme weather events. 20 For 
adolescent boys, economic stress during drought con-
ditions can reinforce negative social norms and expect-
ations of labour and financial contribution within 
households, increasing their exposure to exploitation and 
abuse. 21 Furthermore, age can also modify the risk: younger

Research in context

Evidence before this study
We searched Google Scholar and Scopus databases for articles in 
English published between Jan 1, 2000, and Dec 31, 2024, using 
the keywords and Boolean operators: (“climate change” OR 
“drought*”) AND (“child*” OR “adolescent*” OR “young adults”) 
AND violen* AND “sub–Saharan Africa” OR “Southern Africa” OR 
“low-middle income"). After reviewing the abstracts, we reviewed 
relevant full texts and identified empirical studies and reviews that 
examined the impacts of drought on violence exposure in low-
income and middle-income countries and sub-Saharan Africa. 
Given that there was almost no empirical evidence examining the 
association of drought with non-partner violence, we also 
consulted reference lists from systematic reviews, which included 
grey literature. Overall, the evidence base was scarce. Peer-
reviewed, quantitative evidence focused exclusively on the effect 
of drought on gender-based violence and transactional sexual 
exploitation, demonstrating that living in drought significantly 
increased the risk of experiencing intimate partner violence (IPV) 
and transactional sex among girls and women aged 15–49 years. 
More recent global evidence showed that extreme drought is 
associated with increased risk of sexual violence by any 
perpetrator. For non-partner violence, grey literature included 
qualitative evidence that showed adolescent boys affected by 
drought were at risk of physical violence. No evidence was found 
on emotional violence in drought settings. This evidence showed 
clear and crucial evidence gaps in the literature.

Added value of this study
To our knowledge, this is the first known quantitative study to 
examine the association between drought exposure and the risk 
of experiencing sexual, emotional, and physical violence (both 
non-partner and IPV forms) among adolescents in sub-Saharan 
Africa. The study also provides a nuanced understanding of the 
roles of gender, age, and rural residence in shaping the 
vulnerability of adolescents to violence exposure during drought 
periods, while also examining risks associated with prolonged 
drought over 24 months. Our study combines the largest and 
most detailed surveys on violence exposure (Violence Against 
Children Surveys) across three southern African countries with 
drought data using the Standardised Precipitation and 
Evapotranspiration Index (SPEI), an indicator that accounts for 
both precipitation and temperature, making it highly suited for 
the context of southern African countries.

Implications of all the available evidence
Our findings support the sparse evidence linking drought to 
increased violence risk, disproportionately affecting highly 
vulnerable groups of adolescents. Given the vulnerability of 
southern African countries to climate change and the projected 
increase in frequency and intensity of droughts, our findings 
highlight the imperative to integrate violence prevention into 
climate resilience strategies. Furthermore, strengthening 
anticipatory action and early warning systems could help to 
mitigate violence risks before they escalate.

Articles

2 www.thelancet.com/planetary-health Vol 10 April 2026

http://www.thelancet.com/planetary-health


adolescents (aged 13–17 years) might be more exposed to 
stress-induced caregiver violence, whereas older adoles-
cents (aged 18–24 years), due to greater mobility and wider 
social networks can face increased violence risks by per-
petrators, including intimate partners and non-partners. 22 

Last, rural communities are disproportionately affected by 
drought due to their reliance on agriculture, reduced access 
to climate technologies, and weakened climate-adaptive 
infrastructure. 23 The role of these social markers in shap-
ing adolescents’ violence risk in drought settings is 
unknown. In this study, we aimed to examine the associ-
ation between drought and violence risk, while considering 
possible moderating roles of gender, age, and rural residence.

Methods
Study design and survey data
In this observational study, we analysed data from three 
southern African countries with available Violence Against 
Children Surveys (VACS) containing spatial variables 
and drought variation during survey years: Zimbabwe 
(Jan 2–Aug 10, 2017), Mozambique (June 14–Sept 13, 2019), 
and Lesotho (June 1–Sept 17, 2018; appendix 1 p 21). The 
VACS are nationally representative, cross-sectional house-
hold surveys of adolescents aged 13–24 years designed to 
estimate past-year sexual, emotional, and physical violence 
by partners and non-partner perpetrators. The surveys use a 
three-stage cluster sampling design: enumeration areas 
are randomly selected, followed by random selection of 
households, and then one eligible adolescent per house-
hold is randomly invited to complete an interview. For each 
adolescent, detailed information on past-year violence 
exposure is collected drawing from standardised, validated, 
and cognitively tested measures, along with demographic, 
risk, and protective factors. 24 In most countries, adolescent 
girls had larger sample sizes (2129–7912) compared with 
adolescent boys (803–1467). Sofala region in Mozambique 
was excluded from the sampling design due to damages 
from cyclone Idai. A split-sample approach was used, 
whereby adolescent girls and boys were sampled from dif-
ferent enumeration areas to ensure confidentiality and 
eliminate the risk that both a perpetrator and a victim of 
violence would be interviewed. To be included in the sur-
vey, a participant had to reside in a selected household, be 
aged 13–24 years, and be able to communicate in one of the 
survey languages. Participants with physical or cognitive 
impairment that precluded participation, as well as those 
living in institutional settings (eg, hospitals, prisons, or 
orphanages), were excluded as the VACS is a household-
based survey. Informed consent was obtained from all 
participants in accordance with WHO guidelines; for 
minors, permission and adolescent assent were obtained. 
The survey protocols were independently reviewed and 
approved by the Centre for Disease Control and Prevention 
as well as host countries’ ethical review committees. For 
this current study, ethical approval was not required as it 
involves secondary analysis of anonymised, de-identified 
VACS data.

Procedures and outcomes
Our study outcomes were sexual, emotional, and physical 
violence, and were disaggregated by perpetrator type. IPV 
refers to violence perpetrated by a current or former 
romantic partner whereas non-partner violence includes all 
other perpetrators, such as caregivers, teachers, police, 
employers, co-workers, religious or community leaders, 
older neighbours, or schoolmates. This distinction follows 
those used by WHO, UNICEF, and national data collection 
agencies as a measurement of violence. Sexual violence 
included unwanted touching or attempted, pressured, or 
forced sex; emotional violence included any verbal abuse 
detrimental to an adolescent’s mental health; and physical 
violence included intentional use of physical force likely to 
result in death, disability, injury, or harm (appendix 1 p 15). 
Sociodemographic measures were selected a priori based 
on published evidence and included age, gender, rural 
residence, informal housing defined as having no electri-
city or a roof, head of household gender, and adolescent 
completion or current education enrolment (pp 15–17).
To measure drought, we utilised the Standardised Pre-

cipitation Evapotranspiration Index (SPEI), an extension of 
the widely known Standardised Precipitation Index (SPI). 
The SPEI is increasingly recognised as an accurate measure 
to monitor drought onset, duration, and type. Unlike the 
SPI, which only considers precipitation, the SPEI also 
considers effect of temperature by calculating the differ-
ence between monthly precipitation and potential 
evapotranspiration. This approach represents a water cli-
matic balance that is fitted into log-logistic distribution to 
produce standardised values. This standardisation facili-
tates the comparison of drought conditions across different 
regions and timescales equipping the index with unique 
multi-scalar features. The SPEI is calculated on a 
monthly level and can be obtained for timescales from 
1 month to 48 months. Data were retrieved from the SPEI 
database at a spatial resolution of 0⋅5 ◦ with coverage from 
1940 onwards. 25

In this study, we define drought as the deviation of cli-
matic water balance conditions from the country-specific 
long-run mean, using a 30-year reference period as rec-
ommended by the World Meteorological Association. 26 We 
used SPEI at a 12-month timescale (SPEI-12) to capture 
longer term water deficits that are likely to affect agricul-
tural outputs and livelihoods. For each participant, we cal-
culated drought exposure as the rolling mean SPEI-12 
values over the 12 months before the interview, corre-
sponding to the violence recall period. To examine cumu-
lative effects of prolonged drought, we additionally 
constructed a 24-month exposure measure by calculating 
the rolling mean of SPEI-12 over the 24 months preceding 
the survey. Positive SPEI values indicate wet conditions 
whereas negative values indicate drier conditions, accord-
ing to the SPI classification as described by McKee and 
colleagues. 27 For easier interpretation, SPEI values were 
reverse coded with positive values reflecting greater 
drought severity.

See Online for appendix 1
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Due to unavailability of geocoordinates, our drought 
indicator was spatially linked to the subnational regions of 
VACS respondents’ residence using the DHS shapefile 
repository. Hence, mean drought levels were measured on the 
administrative level one, for each country’s administrative 
boundaries.

Statistical analysis
RStudio version 4.3.0 was used for the analysis of this study. 
The primary analyses used multivariate logistic regression 
models to examine associations between mean past-year 
drought exposure and violence risk in the past 
12 months, adjusted for sociodemographic characteristics. 
Individual models were fitted for each violence form 
(ie, sexual, emotional, and physical) disaggregated by 
partner and non-partner perpetration, using logistic 
regression given the binary outcomes.
All models included country fixed effects, to account for 

unobserved, time-invariant heterogeneity, such as country 
demographics, economies, and cultural norms. Robust 
standard errors were clustered at the primary sampling unit 
to account for within-cluster correlation arising from the 
survey’s nested sampling design (appendix 1 pp 21–22).
Interaction models were conducted to examine whether 

gender, age, and rural residence moderate associations 
between past-year drought and violence exposures. To 
minimise multiple testing risks, we limited moderation 
analyses to a small, prespecified set of social markers, based 
on established theoretical underpinnings of differential 
vulnerability in climate change. Marginal predicted

probabilities from interaction models and corresponding 
interaction estimates were calculated. As secondary ana-
lyses, we examined whether prolonged, cumulative 
drought is associated with greater violence risk by 
re-estimating the primary multivariate logistic regression 
models using a 24-month mean drought exposure, instead 
of the 12-month measure.
Given that gender constitutes an important axis of 

inequality in both climate impacts and violence exposure, 
we stratified primary models by gender to examine within-
gender vulnerability patterns that can be masked in pooled 
estimates (appendix 1 pp 4–5). Additionally, country-
stratified analyses for Zimbabwe, Mozambique, and 
Lesotho are described in appendix 1 (p 6).
Primary models’ diagnostics indicated good fit, with 

variance inflation factors below 1⋅86 indicating minimal 
collinearity and residual and calibration plots indicated 
adequate models’ fit with no evidence of systematic cor-
relation or miscalibration. Missing data ranged from 0⋅01% 
to 0⋅80% across all variables and were handled using list-
wise deletion due to low frequency (<5%) and bias risk. 28 

Multiple imputations were conducted as a robustness 
check, which yielded highly consistent results with primary 
models. Minimum detectable effects were calculated indi-
cating that our study was sufficiently powered to detect 
small effect sizes (odds ratio [OR] 1⋅06–1⋅12) per 1 SD 
increase in drought exposure (appendix 1 pp 17–20).
Several sensitivity analyses were conducted: first, given 

the hierarchal nature of the data, some of the variation seen 
in the primary models’ estimates might be due to intra-cluster

SPEI

–2

–1

0

1

2
N

ZimbabweA B C  LesothoMozambique

Figure 1: Distribution of 12-month mean drought levels in Zimbabwe, Mozambique, and Lesotho using the SPEI database
SPEI more than –0⋅49, normal conditions; –0⋅50 to –0⋅99, slightly dry; –0⋅10 to –1⋅49, moderate drought; and less than –1⋅50, severe or extreme drought, according to 
the drought classification published previously. 1 Positive values indicate wetter conditions, whereas negative values indicate drier conditions. However, SPEI values were 
reverse coded in the logistic models analyses for easier interpretation. The subnational region Sofala in Mozambique was excluded from Violence Against Children 
Surveys data collection and sampling design due to damages from cyclone Idai. SPEI=Standardised Precipitation and Evapotranspiration Index.
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correlations. Mixed-effects models were estimated with a 
random intercept on the cluster level using intracluster 
coefficients (appendix 1 p 7). Second, to strengthen tem-
poral ordering between drought and violence, we used a 
12-month lagged effects measure to capture drought 
conditions in the 12 months preceding the survey year 
(appendix 1 p 9). Third, we used the Palmer Drought 
Severity Index (PDSI) as an alternative drought exposure 
indicator to replicate the primary models and test for 
consistency of our findings (appendix 1 p 10-11). The 
PDSI estimates soil moisture based on a water balance 
model incorporating temperature and precipitation data. 
However, this indicator is often criticised for oversimpli-
fied hydrological calculation limiting its sensitivity to 
short-term variability. 29 Fourth, poverty was not included 
in the primary models because drought can negatively 
affect household wealth, 30 which is consequently a 
potential mediator and could thereby bias total-effect 
estimates. However, to assess potential confounding, we 
controlled for poverty (appendix 1 pp 12–13). Lastly, to 
assess robustness to drought operationalisation, we esti-
mated models using a binary cutoff drought indicator 
defined by frequency of months during which SPEI values 
were one SD below the long-run mean. This estimation 
captures moderate-to-severe drought conditions consist-
ent with McKee’s SPI classifications (appendix 1 p 14). 27 

Statistical significance was defined as a two-sided p value 
of less than 0⋅05, and 95% CIs were reported.

Role of the funding source
The funders of this study had no role in the study design, 
data collection, data analysis, data interpretation, or writing 
of the report.

Results
The analytic sample comprised 20 290 adolescents, 
including 17 142 adolescent girls and 3148 adolescent boys, 
aged 13–24 years. Mean past-year drought exposure varied 
across countries (figure 1). Subnational-level distribution 
demonstrates substantial within-country heterogeneity, 
with consistently drier conditions observed across Lesotho 
and Zimbabwe, whereas Mozambique exhibited greater 
variability including both drought-affected and relatively 
wetter regions (appendix 1 p 21). Approximately two-thirds 
lived in rural areas and informal housing. Households 
headed by women were more common among adolescent 
girls (8413 [51%]) than adolescent boys (1200 [37%]), and 
more adolescent girls (12 382 [67%]) had completed or were 
currently in education than adolescent boys (1876 [64%]). 
12-month mean drought exposure was similar for adolescent 
girls (0⋅59 [SD 0⋅88]) and boys (0⋅59 [0⋅88]; table 1).
Non-partner physical violence was the most reported 

form, affecting more adolescent boys (555 [17%]) than girls 
(1714 [10%]; p<0⋅001). Sexual IPV was least prevalent, 
reported by 44 (2%) adolescent boys and 651 (4%) adolescent 
girls (p<0⋅001).

Pooled multivariate regression models found associa-
tions between 12-month mean drought exposure and sev-
eral increased violence risks among adolescents, after 
adjusting for sociodemographic factors, country fixed 
effects, and incorporating robust standard errors at the 
cluster level (table 2). Adolescents exposed to higher past-
year drought levels had increased risk of non-partner sexual 
violence (OR 1⋅46 [95% CI 1⋅12–1⋅90]), non-partner emo-
tional violence (1⋅73 [1⋅45–2⋅06]), emotional IPV (1⋅51 
[1⋅12–2⋅02]), non-partner physical violence (1⋅41 [1⋅18–1⋅68]), 
and physical IPV (1⋅39 [1⋅11–1⋅75]; table 2).
Moderation analyses (appendix 1 p 2) indicated that 

under drought conditions, adolescent girls, older adoles-
cents, and rural residents were at heightened risks of vio-
lence exposure. Predicted probabilities from significant 
interaction terms (figure 2) showed that adolescent girls 
had steeper increases in violence risk in worsening drought 
conditions compared with adolescent boys, particularly for 
non-partner sexual violence, non-partner emotional vio-
lence, and emotional IPV, with differences widening at 
greater drought levels. Similar risk patterns were observed, 
including higher physical IPV risk, for older adolescents 
(aged 18–24 years) compared with younger adolescents 
(aged 13–17 years). Adolescents in rural settings had an 
increased risk of non-partner physical violence compared 
with those in urban settings, particularly under severe 
drought conditions (figure 2).

Adolescent boys 
(n=3148)

Adolescent girls 
(n=17 142)

p value*

12-month mean drought levels 0⋅59 (0⋅88) 0⋅56 (0⋅88) 0⋅60
Age group 0⋅02
13–17 years 1595 (46%) 7691 (42%)

18–24 years 1553 (54%) 9449 (58%)
Residence 0⋅90
Urban 970 (37%) 5074 (36%)

Rural 2178 (63%) 12 068 (64%)
Informal housing 2174 (66%) 10 907 (63%) 0⋅40
Head of household gender <0⋅001
Man 1930 (63%) 8604 (49%)

Woman 1200 (37%) 8413 (51%)
Completed or currently in education 1876 (64%) 12 382 (67%) 0⋅081
Sexual violence

Non-partner 65 (3%) 541 (4%) 0⋅004
Sexual IPV 44 (2%) 651 (4%) <0⋅001

Emotional violence

Non-partner 470 (13%) 2294 (13%) 0⋅60
Emotional IPV 99 (6%) 776 (10%) <0⋅001

Physical violence

Non-partner 555 (17%) 1714 (10%) <0⋅001
Physical IPV 42 (1%) 726 (4%) <0⋅001

Data are mean (SD) or weighted frequencies (%) using Violence Against Children Survey sampling weights. Details 
on missing values are presented in appendix 1 (p 20). IPV=intimate partner violence. *Wilcoxon rank sum test; 
Pearson’s χ 2 test.

Table 1: Weighted frequencies of sociodemographic characteristics of the study sample stratified by gender
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The 24-month mean drought measure reported positive 
associations across violence forms. The effect estimates 
were larger than the 12-month mean drought measure 
(table 2), suggesting potential compounding effects of 
prolonged, cumulative drought on violence risk (table 3).
Gender-specific estimates (appendix 1 pp 4–5) showed 

that, among adolescent girls, associations were similar to 
those in the primary models using the full sample (table 3), 
although effect sizes were stronger, particularly for sexual 
and emotional violence. Among adolescent boys, drought 
was associated with increased odds of non-partner emo-
tional and physical violence. Country-specific estimates 
varied by country and violence form for Zimbabwe and 
Mozambique, whereas those for Lesotho were highly 
unstable owing to minimal subnational-level drought 
variation over relatively small geographical size and were, 
therefore, removed (appendix 1 p 6).
Sensitivity analyses supported the robustness of main 

findings in table 3. Mixed-effects models yielded intraclass 
correlation coefficients ranging from 0⋅07 to 0⋅17, indicat-
ing minimal within-cluster correlation (appendix 1 pp 7–8). 
The 12-month lagged drought exposure had consistent 
results (appendix 1 p 9). Using an alternative SPEI meas-
urement, the PDSI drought indicator showed highly con-
sistent findings (appendix 1 p 10). Adjusting for household 
poverty slightly attenuated estimates but did not alter dir-
ection or significance. These findings also suggested 
potential overlap between the poverty variable and rural 
residence, likely reflecting the survey construction of pov-
erty variable based on housing materials and assets that are 
more common in rural areas (appendix 1 p 12). Finally, 
using a binary drought indicator (SPEI ≤ –1 SD) produced 
similar results, although sexual IPV showed a positive 
association not observed in the primary models (appendix 1 
p 14).

Discussion
This study provides novel evidence that past-year drought 
exposure is associated with increased risk of multiple forms 
of violence against adolescent girls and boys in Zimbabwe, 
Mozambique, and Lesotho. We found that each unit

increase in drought was linked to a 39–73% higher odds of 
sexual, emotional, or physical violence. Adolescent girls, 
older adolescents, and those in rural areas were particularly 
vulnerable. Associations were generally stronger using a 
24-month exposure measure, suggesting cumulative 
effects of prolonged drought on violence risk. As droughts 
intensify under climate change, the Sustainable Develop-
ment Goal 16.2 of preventing violence against children and 
adolescents might be at great risk.
Findings of positive associations between drought 

exposure and several violence forms are consistent with 
growing qualitative evidence. 31,32 A systematic review pro-
posed several pathways between natural hazards and vio-
lence against children, including economic stress, 
exacerbation of negative social norms, and maladaptive 
coping with stress. 32 A mixed methods study from Kenya 
showed that rates of physical, emotional, and sexual vio-
lence, as well as exploitation, and neglect increased during 
drought periods among children, driven by loss of live-
lihoods, caregiver psychological distress, school disruption, 
and child labour. 33

Moderation analyses highlighted a strong gender modi-
fication effect, with adolescent girls facing heightened risks 
of non-partner sexual violence and both non-partner and 
partner emotional violence in drought settings. This pat-
tern aligns with extensive literature documenting the dis-
proportionate burden faced by women and girls in climate 
disasters. 20,31 Notably, although drought might not affect 
violence directly, it can exacerbate existing social and gen-
der inequalities through increased socioeconomic vulner-
abilities and aggravated harmful norms and gender roles 
that increase women and girls’ exposure to violence. In 
some African contexts, adolescent girls are seen as 
responsible for fetching water and fuelwood from long 
distances. 34 Qualitative evidence from Uganda describes 
increased sexual violence risk among adolescent girls (aged 
16–24 years) while collecting fuelwood during drought 
periods. 35 Furthermore, men might perpetrate violence 
against their partners due to feeling inadequate in fulfilling 
their roles as financial providers. 31 Financially dependent 
women and girls can be at heightened risk, as they are

Sexual violence Emotional violence Physical violence

Non-partner IPV Non-partner IPV Non-partner IPV

12-month mean drought levels 1⋅46* (1⋅12–1⋅90) 0⋅88 (0⋅66–1⋅16) 1⋅73† (1⋅45–2⋅06) 1⋅51* (1⋅12–2⋅02) 1⋅41† (1⋅18–1⋅68) 1⋅39† (1⋅11–1⋅75)
Gender (woman) 1⋅71† (1⋅32–2⋅22) 2⋅83† (2⋅03–3⋅94) 0⋅96 (0⋅79–1⋅17) 2⋅11† (1⋅64–2⋅72) 0⋅54† (0⋅45–0⋅64) 3⋅60† (2⋅60–4⋅98)
Age group (18–24 years) 0⋅93 (0⋅78–1⋅11) 1⋅59† (1⋅34–1⋅88) 0⋅79† (0⋅72–0⋅87) 3⋅55† (3⋅02–4⋅18) 0⋅32† (0⋅29–0⋅36) 3⋅95† (3⋅29–4⋅74)
Residence (rural) 0⋅60† (0⋅48–0⋅75) 0⋅80‡ (0⋅64–1⋅00) 0⋅89 (0⋅74–1⋅06) 0⋅75§ (0⋅60–0⋅95) 0⋅89 (0⋅75–1⋅05) 0⋅79 (0⋅62–0⋅99)
Informal housing 0⋅81‡ (0⋅66–1⋅00) 0⋅73* (0⋅60–0⋅90) 0⋅88‡ (0⋅77–1⋅01) 0⋅92 (0⋅75–1⋅14) 0⋅93 (0⋅81–1⋅07) 1⋅34* (1⋅07–1⋅67)
Head of household gender (woman) 1⋅11 (0⋅94–1⋅32) 1⋅13 (0⋅96–1⋅32) 1⋅00 (0⋅91–1⋅10) 0⋅85§ (0⋅73–0⋅99) 1⋅05 (0⋅95–1⋅15) 0⋅80‡ (0⋅69–0⋅93)
Completed or currently in education 1⋅49† (1⋅18–1⋅89) 1⋅32* (1⋅09–1⋅60) 1⋅12§ (1⋅00–1⋅26) 1⋅09 (0⋅91–1⋅31) 1⋅02 (0⋅91–1⋅15) 0⋅77† (0⋅65–0⋅91)
Number of observations 20 066 20 067 20 055 11 393 19 926 20 083

Country fixed effects and robust standard errors at the cluster level are applied. Emotional IPV data were not collected for Zimbabwe. Each column represents a separate adjusted logistic regression model for a specific 
violence outcome. Drought exposure is measured on the subnational (administrative level one) level. IPV=intimate partner violence. *p<0⋅01. †p<0⋅001. ‡p<0⋅1. §p<0⋅05.

Table 2: Multivariate logistic regression on the association between 12-month mean drought levels and the risk of violence exposure in the past 12 months among adolescents pooled across 
Zimbabwe (n=8715), Mozambique (n=3007), and Lesotho (n=8568)
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unable to report or leave abusive relationships. Additional 
drought-related consequences—including child marriage 36 

and forced migration 37 —are known violence risk factors 
that disproportionately affect the female population. 31 

Crucially, it is important to note that the vulnerability of 
women and girls in climate disasters is differential and not 
uniform, as this vulnerability might be mediated by inter-
secting factors such as level of poverty, ethnicity, occupa-
tion, and marital status, which can shape their victimisation 
experiences. 19

Older adolescents were also at increased risk of violence. 
Although evidence shows a positive association between 
age and IPV, in particular, 38 our findings suggest that, in 
drought conditions, older adolescents are at increased risk 
of sexual and emotional violence perpetrated by non-
partners. This expanded risk profile could reflect greater 
physical mobility, economic responsibilities, and changing 
social roles. In the absence of adequate protective mecha-
nisms, these factors might place older adolescents at 
heightened risk by exposing them to a wider range of 
perpetrators.

Although in general adolescents living in rural areas were 
at lower risk of all violence forms compared with those in 
urban areas, drought reversed this pattern for non-partner 
physical violence, underscoring the disproportionate 
impacts of drought on rural communities potentially due to 
greater reliance on agriculture and weakened infrastruc-
ture. A multi-country observational study in sub-Saharan 
Africa found a positive association between drought and 
poverty for women and men in rural, but not in urban, 
settings. 30 This link between drought and poverty might 
compel families in rural areas to send away their children 
for work to contribute financially. Qualitative evidence 
from Somalia revealed that male adolescents who migrated 
seeking work opportunities faced heightened risk of phys-
ical violence from employers and other adults. Additionally, 
caregivers reported considering inflicting physical violence 
on their sons who failed to provide, despite restricted work 
opportunities during the drought. 39

Further, livestock deaths and failed crops can exacerbate 
psychological distress, especially among rural and pastor-
alist communities. For example, a qualitative study among
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Figure 2: Predicted probabilities of violence forms by 12-month drought severity from interaction effects for gender, age, and rural residence among adolescents aged 13–24 years 
Predicted probabilities from significant interaction effects between drought and gender, age group, and rural residence (further details are in appendix 1 [p 2]). All models used logistic regression, controlled 
for sociodemographic characteristics and country fixed effects, and included robust standard errors at the primary sampling unit level. Shaded areas represent 95% CIs. Positive values indicate higher 
drought levels for easier interpretation. IPV=intimate partner violence. SPEI=Standardised Precipitation and Evapotranspiration Index.
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Kenyan Maasai parents found that drought-related stress 
increased their use of physical violence against their chil-
dren. 40 Our male gender disaggregated model showed an 
increased risk of non-partner physical and emotional vio-
lence, highlighting that adolescent males affected by 
drought also experience violence risks.
This study has several limitations. First, the cross-

sectional design limits establishing causality between 
drought and violence. However, risk of reverse causality is 
minimised due to exogenous drought unlikely to be affec-
ted by violence. Furthermore, long-term drought over 
24 months, and lagged drought in the 13–24 months before 
the survey date, strengthened our temporal ordering and 
reinforced the robustness of our observed associations. 
Second, drought was measured at the subnational level. 
This approach could have masked localised, within-region 
effects. However, drought has a slow-occurring and wide-
spread nature, resulting in economic and social effects that 
transcend administrative boundaries, such as increased 
price of commodities and disrupted food supply chains. 7 

Hence, our broader subnational-level drought indicator 
might be able to better capture such indirect spatial effects. 
Third, complex survey weights were not applied; hence, 
findings are not generalisable. However, the large sample 
size of the study and accounting for clustering improves the 
robustness of our estimates. Fourth, our drought meas-
urement relies on satellite data combined with meteoro-
logical station data, which might be affected by sparsity of 
stations in some regions, potentially introducing meas-
urement bias. However, use of the standardised, country-
referenced SPEI metric enhances comparability and min-
imises systemic bias. Additionally, SPEI is a widely vali-
dated drought indicator, often adopted in southern African 
contexts. 41 Fifth, our study design, limited number of sub-
national units, and aggregated drought measurement 
constrained the application of formal spatial modelling, 
potentially introducing spill-over effects from spatial auto-
correlation. Future research with finer spatial resolution 
could apply such approaches. Lastly, our analyses might not 
include all confounding factors potentially relevant to the

drought–violence link. Further, our study does not conduct 
formal mediation analysis, and future studies should 
examine potential mechanisms explaining this link.
Despite these limitations, there are several notable 

strengths. First, our study is the first to assess associations 
between drought and multiple violence forms, among a 
large sample of 20 290 adolescents in three countries, using 
validated and internationally comparable violence data. 
Second, we conducted a rigorous analysis strengthened by 
exploiting plausibly exogenous variation in past-year 
drought exposure and accounting for hierarchal study 
design and spatial dependence through country fixed 
effects, clustered robust standard errors, and mixed-
effects models. Third, although the drought and violence 
literature is primarily limited to gender-based violence and 
adult female populations, our findings advance the evi-
dence base by providing rigorous quantitative evidence on 
the increased risk of multiple violence forms among the 
adolescent age group including both girls and boys. 
Importantly, our analyses further highlight how structural 
social markers of gender, age, and rural residence interact 
with drought conditions, offering insights for targeted 
prevention. Lastly, we extend existing literature by showing 
that prolonged exposure to drought over a 2-year period 
might place adolescents at greater risk of violence exposure.
By 2055, there will be a billion children and adolescents in 

Africa. Considering projected increases in droughts in the 
African continent under all climate scenarios, our findings 
carry important policy implications. 42,43 There is an urgent 
need for integration of violence prevention into drought 
disaster responses and climate adaptation programmes. 
Evidence-based approaches—including economic 
strengthening, parenting programmes, and school-based 
programmes 44 —should be linked to early warning sys-
tems to enable targeted anticipatory action support, par-
ticularly for girls, older adolescents, and those in rural 
areas. For regions experiencing prolonged and cumulative 
drought, these services should be scaled up and embedded 
within long-term, sustainable climate adaption measures. 
Lastly, national coordination mechanisms between disaster

Sexual violence Emotional violence Physical violence

Non-partner IPV Non-partner IPV Non-partner IPV

24-month mean drought levels 2⋅53* (1⋅51–4⋅22) 1⋅05 (0⋅68–1⋅64) 2⋅75*(1⋅87–4⋅04) 2⋅10*[1.36–3.25] 1⋅99* (1⋅41–2⋅81) 1⋅87† (1⋅20–2⋅91)
Gender (female) 1⋅67*(1⋅29–2⋅16) 2⋅80* (2⋅02–3⋅88) 0⋅96 (0⋅78–1⋅16) 2⋅06* (1⋅60–2⋅66) 0⋅53* (0⋅45–0⋅64) 3⋅53*(2⋅55–4⋅88)
Age group (18–24 years) 0⋅93 (0⋅78–1⋅11) 1⋅59* (1⋅35–1⋅88) 0⋅80* (0⋅73–0⋅87) 3⋅56* (3⋅02–4⋅19) 0⋅33* (0⋅29–0⋅36) 3⋅96* (3⋅30–4⋅75)
Residence (rural) 0⋅60* (0⋅48–0⋅75) 0⋅81‡ (0⋅65–1⋅02) 0⋅89 (0⋅75–1⋅06) 0⋅75§ (0⋅60–0⋅95) 0⋅89 (0⋅75–1⋅05) 0⋅78 (0⋅62–0⋅98)
Informal housing 0⋅82‡ (0⋅67–1⋅01) 0⋅75† (0⋅61–0⋅92) 0⋅88‡ (0⋅77–1⋅00) 0⋅92 (0⋅75–1⋅14) 0⋅94 (0⋅81–1⋅08) 1⋅34† (1⋅07–1⋅67)
Head of household gender 1⋅11 (0⋅93–1⋅31) 1⋅12 (0⋅96–1⋅32) 1⋅00 (0⋅91–1⋅10) 0⋅85§ (0⋅73–0⋅99) 1⋅04 (0⋅95–1⋅15) 0⋅80‡ (0⋅69–0⋅93)
Completed or currently in education 1⋅47† (1⋅17–1⋅86) 1⋅30† (1⋅07–1⋅58) 1⋅13§ (1⋅00–1⋅28) 1⋅09 (0⋅91–1⋅30) 1⋅01 (0⋅90–1⋅14) 0⋅77* (0⋅65–0⋅91)
Number of observations 20 066 20 067 20 055 11 393 19 926 20 083

Country fixed effects and robust standard errors at the cluster level are applied. Emotional IPV data were not collected for Zimbabwe. Each column represents a separate adjusted logistic regression model for a specific 
violence outcome. Drought exposure is measured on the subnational (administrative level one) level. IPV=intimate partner violence. *p<0⋅001. †p<0⋅01. ‡p<0⋅1. §p<0⋅05.

Table 3: Multivariate logistic regression on the association between 24-month mean drought levels and the risk of violence exposure in the past 12 months among adolescents pooled across 
Zimbabwe (n=8715), Mozambique (n=3007), and Lesotho (n=8568)
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management, law enforcement, health systems, and social 
services are essential to provide effective and timely support 
to adolescents in escalating global risk.
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