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Abstract
We study the impact of conflict exposure on health in the Gaza Strip using
individual‐level longitudinal data and geo‐localized information on conflict‐
related violent events. Results show that individuals living in localities
exposed to more conflict events have a higher probability of suffering from a
physical impairment and a chronic disease. Two mechanisms contribute to
explain why living in conflict‐affected area increases the incidence of physical
impairment: conflict increases the difficulty to reach health facilities and it
decreases individual income. The conflict‐induced increase in the probability
of having high blood pressure is instead consistent with the development of
Post‐Traumatic Stress Disorder (PTSD) due to the exposure to conflict‐related
violent events.
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1 | Introduction

More than 1.4 billion people live in countries affected by violence and conflict (World Bank, 2020). Medical case studies
have consistently documented that being exposed to violence and conflict events is correlated with worse population
health conditions (Cohen et al, 2007; Levy and Sidel, 2016). Yet rigorous evidence of a causal effect of conflict exposure
on health is still scarce and mostly limited to children’s health (Akresh et al., 2012; Bundervoet et al., 2009; Mansour
and Rees, 2012; Minoiu and Shemyakina, 2014; Tsujimoto and Kijima, 2020; Zachary et al., 2018).
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This paper documents the effect of conflict exposure on health conditions of young and adult individuals in the
context of the Gaza‐Israel conflict.1 Taking advantage of unique individual‐level longitudinal health information and of
detailed geo‐localized information on conflict events, we show that higher conflict exposure worsens health conditions
of people in the Gaza Strip: living in more conflict‐affected localities increases the probability of having a physical
impairment and a chronic disease. These effects are heterogeneous across age groups, being significant only for non‐
young individuals. We also provide suggestive evidence on the possible mechanisms explaining these effects. In-
dividuals living in more conflict‐exposed localities ‐ even if themselves not directly affected by violence ‐ have a higher
probability of suffering from a physical impairment because conflict increases their difficulty to reach health facilities
when needed and it decreases individual income, reducing available resources for medications and medical treatments.
The conflict‐induced increase in the probability of having high blood pressure is instead consistent with the devel-
opment of Post‐Traumatic Stress Disorder (PTSD) due to the exposure to conflict‐related violent events.

Our paper is related to different strands of literature. First, it contributes to the economics of conflict literature by
providing evidence of the negative effect of conflict exposure on various types of health diseases, by considering both
young and adult individuals, and by documenting possible mechanisms explaining these effects. Second, by focusing on
the indirect effect of conflict, i.e. living in a locality affected by conflict‐related events, our results speak to the medical
literature on the link between being exposed to local violence and having a chronic disease (Tung et al, 2018; Wilson
et al., 2004). Finally, our analysis adds to the growing economic literature on the Israeli‐Palestinian conflict by
providing novel evidence on the effects of the Gaza‐Israel conflict on the Gaza Strip population.2

2 | Data

Our individual‐level data come from the Socio‐Economic and Food Security (SEFSec) survey provided by the Pales-
tinian Central Bureau of Statistics (PCBS). This is a representative survey of the Palestinian population living in the
Gaza Strip (PCBS, 2016). The panel nature of the data allows us to track the same individual for the period 2013–2018.
One important feature of this survey is that, in addition to questions related to household characteristics and food
security, it also includes a set of questions related to the individual’s health condition.3 Our sample includes all in-
dividuals aged 11–70. Definitions and summary statistics for all variables used in the analysis are reported in Ap-
pendix A1. Results for the attrition analysis are reported in Appendix A2.

To measure conflict intensity, we use the geo‐localized information on political violence provided by the ICEWS
dataset (Shilliday and Lautenschlager 2012). This dataset collects information from international, national, and local
news publishers to record any violent interaction occurred between socio‐political actors. These data are considered
highly reliable and have been already used in studies on the Gaza Strip (Amodio et al., 2020). The detailed list of the
conflict events considered in the construction of the conflict exposure measure is reported in Appendix A.3. Figure 1
shows the geographical (panel a) and the yearly distribution (panel b) of conflict events during the period of analysis:
conflict intensity exhibits large variations both across localities and over time (see also the summary statistics on the
conflict‐related violent events reported in Appendix A1, Table A1).

3 | Estimation strategy

We estimate the effect of conflict exposure on individual health using the following model:

Healthit ¼ αþ β Number of Conf lict Events10km ði;t−1Þ þ μXit þ πi þ ρt þ εit ð1Þ

where Healthit is our proxy for individual‐level health conditions for individual i at time t. As a first health outcome, we
consider Physical impairmentit, a dummy variable which takes value one if individual i at time t reports suffering from
any difficulty in vision, hearing, or movement, and 0 otherwise. As an additional outcome, we consider
High Blood Pressureit, a dummy variable which takes value one if individual i at time t reports suffering from high blood
pressure, and 0 otherwise. Number of Conf lict Events10km ði;t−1Þ is the number of conflict‐related violent events which
occurred in the 10 km radius from the place of living of the individual during the 12 months before the date of the
interview.4 Xit is a vector of individual time‐varying characteristics. πi and ρt are individual and time fixed effects,
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respectively. Individual fixed effects control for all time‐invariant unobservable individual characteristics. Year fixed
effects capture overall trends in local condition common to all individuals. Finally, εit is the error term. In the analysis, t
= 2013 and 2018 for Physical impairmentit and t = 2015, 2018 for High Blood Pressureit.

There are three main threats to our identification strategy. The first one is that of reverse causality: if people with
health problems attribute their condition to the conflict situation they may be more willing to participate in demon-
strations, possibly increasing the number of conflict events. This possibility is not supported by the data: conflict in-
tensity at the locality level is not predicted by the locality‐level percentage of people with health problems (see
Appendix A4, Table A4 column 1). At the same time, conflict intensity does not depend on the unemployment level or
the share of drop‐out students in the locality (columns 2 and 3).5 Secondly, our measure of conflict intensity may suffer
from measurement bias. For instance, reporting of conflict events may be biased toward certain regions or types of
events. Previous studies have shown that this is not the case for the ICEWS dataset (Amodio et al. 2020). Third, in-
dividuals may respond to an increase in conflict intensity by changing residential location. If migrating individual were
healthier, the negative effect of conflict on health conditions would just be the result of individuals relocating away
from high‐conflict areas. This is unlikely to be the case for the Gaza Strip. International migration is nearly zero due to
the Israeli‐imposed restrictions and internal mobility is traditionally low (PCBS, 2011; Etkes and Zimring, 2015). These
observations together with the results of the attrition analysis (Appendix A2) indicate that conflict‐induced relocation is
not a serious threat to our identification strategy.

4 | Results

4.1 | Main results

Table 1 shows our main results. Column 1 reports the baseline estimate for our regression model when we use as
dependent variable Physical impairmentit. An increase in the individual’s level of conflict exposure (as proxied by the
number of conflict‐related events which occurred in the 10 km radius from the place of living of the individual during
the 12 months before the date of the interview) increases her probability of having difficulties in vision, hearing, or
movement.6 The magnitude of the effect is large: 100 more conflict events in the last 12 months increase by 31% the
probability of having a physical impairment with respect to the sample average. The magnitude of the effect is

F I GURE 1 Number of conflict‐related violent events in the Gaza Strip (2012–2018)
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unchanged when we add a set of (time‐varying) individual controls, including having a health insurance and having
received (any) form of assistance or aid (column 2). The positive and statistically significant coefficient for the latter
control suggests that aid targeting works well in the Gaza Strip.7 Finally, in column 3, we control for spatial auto-
correlation in the effect of conflict by including the variable Number of Conf lict Events ðspatial lagÞi;t−1, i.e. the
weighted sum all conflict‐related events occurred in the Gaza Strip in the last 12 months, where the weights are the
distance of each event from individual i. When controlling for the potential spill‐over effect of conflicts events across all
the Gaza Strip, the coefficient of our variable of interest remains significant and its magnitude increases with respect to
the baseline. Column 4 reports the baseline results when we use as dependent variable High Blood Pressureit: 100 more
conflict events in the locality of residence of the individual increases by 29% the probability of having high blood
pressure with respect to the sample average. The magnitude and the significance of the effect is unchanged when we
include individual controls (column 5) and it increases when we also control for spatial autocorrelation (column 6).8

4.2 | Heterogeneity

As shown in Table 2 panel A, the effect of conflict exposure on the probability of having a physical impairment in-
creases with the age of the individual. In line with previous studies, Table 2 panel B indicates that the effect of living in
violence‐affected localities on the probability of suffering from high blood pressure is significant only for middle‐age
individuals (Wilson et al., 2002).

TABLE 2 Effect of conflict
exposure on health conditions:
Heterogeneity

Panel A

Suffers difficulties in vision, hearing, or
movement (1 = Yes)

Young Middle Old
(1) (2) (3)

Number of Conf lict Events10km ði;t−1Þ 0.0001 (0.0008) 0.0003*
(0.0002)

0.0019** (0.0007)

Individual fixed effects Yes Yes Yes

Year fixed effects Yes Yes Yes

Number of observations 1716 7748 1102

Panel B

Suffers from high blood pressure (1 = Yes)

Young Middle Old

(1) (2) (3)

Number of Conf lict Events10km ði;t−1Þ 0.0000
(0.0007)

0.0006**
(0.0002)

0.0002
(0.0002)

Individual fixed effects Yes Yes Yes

Year fixed effects Yes Yes Yes

Number of observations 1614 7713 1135

Note: Conditional logit estimated coefficients. Number of Conf lict Events10km ði;t−1Þ is the number of
conflict‐related violent events which occurred in the 10 km radius from the place of living of the individual
during the 12 months before the date of the interview. In Panel A, the dependent is Physical impairmentit
(see Table 1 for the definition) and the sample includes individuals in SEFSec wave five and seven. In
Panel B, the dependent is High Blood Pressureit (see Table 2 for the definition) and the sample includes
individuals in SEFSec wave six and seven. All regressions include the control for age. Young is defined to
be an individual aged 11‐20 years old; Middle is 21‐54 years old; Old is 55‐67 years old. Robust standard
errors are clustered at the individual level. *, **, *** indicate statistical significance at the 10, 5 and 1
percent level, respectively. Data sources: ICEWS, SEFSec.
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4.3 | Robustness checks and additional results

Our results are robust to the use of the Generalized Estimating Equation (GEE) approach. GEE can be used in alter-
native to fixed effects models for longitudinal data when there is uncertainty about the underlying distribution of the
independent variables (Diggle et al. 2002). This applies to our case since the conflict exposure measure is not normally
distributed, and it is so even after a log‐normalization. Results (available upon request) obtained using the GEE are
reassuring for our main finding: for both health outcomes, the estimated effect of an increase in conflict exposure is
positive and highly statistically significant.

Finally, we explore the effect of conflict exposure depending on the timing of the conflict events considered. Results
(available upon request) show that conflict exposure increases the probably of physical impairment also when we
consider only more recent events with respect to date of the interview, namely those occurred in the last 9 and 6
months, respectively. In these cases, the effect of conflict exposure is larger than in our baseline. We also find that being
exposed to a very high level of conflict intensity in the last 3 months before the interview has a very large and sta-
tistically significant effect on the probability of reporting physical impairment. The effect of more recent conflict events
on the probability of having high blood pressure is also positive and statistically significant but slightly smaller in
magnitude than in the baseline. These results suggest that ‐ whereas conflict exposure may rapidly lead to physical
impairment, the probability of suffering from high blood pressure increases with the duration of the exposure to conflict
events.

4.4 | Mechanisms

There are various possible mechanisms explaining the negative effect of (indirect) conflict exposure on having a
physical impairment. The first mechanism is the impact of conflict on the access to health services (WHO, 2016).
Table 3 column (1) shows that higher conflict exposure increases the difficulty to reach the (closest) health facility,
while controlling for both individual and time fixed effects. In turn, the more difficult is to reach a health facility, the
higher the probability of having a physical impairment (column 3). These results are consistent with a situation in
which the incidence of having a physical impairment worsen because ‐ due to the conflict situation ‐ individuals have
more difficulties to see a doctor when needed and thus they may end up not treating their disease.9 The second
mechanism is the conflict‐induced reduction in income. Table 3 column (2) indicates that conflict intensity has a
negative and significant effect on income, controlling for individual and time fixed effects. Column (4) in turn shows
that a lower income increases the probability of having a physical impairment. As indicated by WHO (2016), in the
Gaza Strip the decrease in income has reduced the access to fee‐based medical treatments and the purchases of

TABLE 3 Mechanisms: conflict exposure and physical impairment

Difficulty reaching health facility (Log) Individual income

Suffers difficulties in vision,
hearing, or movement
(1 = Yes)

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

Number of Conf lict Events10km ði;t−1Þ 0.0003** (0.0001) −0.0001* (0.0000)

Difficulty reaching health facility 0.237* (0.122)

(Log) Individual income −0.388*** (0.063)

Individual Fixed Effects Yes Yes Yes Yes

Year Fixed Effects Yes Yes Yes Yes

Number of Observations 10566 10566 10566 10566

Note: Column 1, 3, and 4 report conditional logit estimated coefficients. Column 2 reports OLS estimated coefficients. In column 1, the dependent variable is
Difficulty reaching health facility, a dummy variable which takes value 1 if the answer is “high difficult” or “low difficult” and zero if the answer is “no
difficult”. In column 2, the dependent variable is (Log) Individual income which is computed as the log of per‐capita household income. In column 3 and 4, the
dependent is Physical impairmentit (see Table 2 for the definition). The sample includes individuals in SEFSec wave five and seven (t = 2013, 2018). In all
regressions, robust standard errors are clustered at the individual level. *, **, *** indicate statistical significance at the 10, 5 and 1 percent level, respectively.
Data sources: ICEWS, SEFSec.
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medications. Lower income is also associated with poorer‐quality housing10 and dietary intake, and higher probability
of risky behaviour. Taken together, these results indicate that the conflict ‐ by reducing income ‐ increases vulnerability
and the probability of suffering from a physical impairment.

While the exact mechanisms underlying the effects of exposure to violence on high blood pressure are still debated
in the medical literature, there is evidence that violence‐induced elevated sympathetic nervous system activity (Wilson
et al., 2004) and Post‐traumatic Stress Disorder (PSTD) (Gerin et al., 2005; Tung et al., 2019) may play a role.11 We
cannot directly test for these channels due to data limitation. Yet, we interpret the large evidence showing that conflict
exposure increases PSTD cases in the Gazan population as providing indirect support for this mechanism being at work
(Ayer et al., 2017; Thabet et al., 2008; WHO , 2016).

5 | Conclusions

The Gaza‐Israel conflict has been attracting much attention both in the media and among researchers in different
disciplines. Yet its consequences on population health have been largely overlooked. Using longitudinal individual‐
level data combined with geo‐localized data on conflict events, we show that higher conflict exposure worsens
health conditions of people in the Gaza Strip: living in more conflict‐affected localities increases the probability of
having a physical impairment and high blood pressure. Two mechanisms contribute to explain the conflict‐induced
increase in the probability of having a physical impairment: conflict increases the difficulty to reach health facilities
and decreases individual income. The conflict‐induced increase in the probability of having high blood pressure is
instead consistent with the development of PTSD due to the continuous exposure to conflict‐related violent events.
Our results suggest that individuals living in a conflict affected area ‐ even if not being victims of a violent act –
suffer large negative health effects which need to be accounted for not to underestimate the true effect of conflict
on public health.
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ENDNOTES
1 The Gaza‐Israel conflict started in 2006 and it is still on‐going (see Assaf, 2014).
2 Most of previous studies have investigated the Second Intifada (2000–2006) (Cali and Miaari, 2018; Di Maio and Nisticò, 2019) while only
few have analysed the effect of the sequent phases of the conflict. Etkes and Zimring (2015) document the negative impact of the Israeli‐
imposed 2007 blockade on Gaza Strip economy. Bruck et al. (2019) show that the 2014 Gaza conflict reduced households’ resilience
capacity.

3 The 2013 survey and the 2018 survey include the question: “Are you suffering from difficulties in vision, hearing, or movement?”. The
2015 survey and the 2018 survey include the question: “Are you suffering from high blood pressure?”.

4 Measuring the intensity of conflict exposure by the number of conflict events occurred in a given area and a given time period is the
common practice for empirical studies looking at the effect of conflict on various outcomes (see for instance Berman et al., 2017; Bertoni
et al., 2019; and Tsujimoto and Kijima, 2020).

5 Being a dropout may increase rebellion in adolescents and thus the number of conflict events (Di Maio and Nisticò 2019).
6 This effect is not due to the direct impact of conflict‐related violence on the individual. In the 2018 wave (the only one for which this
information is available) only 0.02% of the individuals reports that the reason for suffering from physical impairment is having being
victim of a conflict‐related violent act.

7 In addition to the Palestinian Authority, numerous other international organizations and NGOs provide assistance in the Gaza Strip
(WHO, 2018).
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8 Additional analysis shows that for both health outcomes the results are driven by the effect of the conflict events: “use conventional
military force”; “fight with small arms and light weapons”; “fight with artillery and tanks”. These are the events with ICEWS identifi-
cation code 19 (see Table A3). Results available upon request.

9 WHO (2018) documents that the conflict reduced the health sector capacity damaging and destroying health facilities.
10 Poor‐quality housing is associated with various negative health outcomes, including injury (Krieger and Higgins, 2002).
11 Allostatic load theory suggests that cumulative prolonged exposure to violent events (e.g. frequently hearing gunshots at night) may
activate physiologic response pathways that lead to metabolic or autonomic dysfunction (McEwen, 1998).
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