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Abstract

Background: Access to affordable and clean energy is an essential component of the Sustainable Development Goals
and a determinant of physical and mental health. However, the occupied Palestinian territory, the Gaza Strip, has
experienced prolonged issues with electricity, water and gas supplies. This has significantly impacted on daily life and the
area is on the verge of disaster. This research focused on the mental health effects of the lack of electricity in Gaza which
have not been previously documented.

Methods: A cross-sectional analytic approach was adopted. A survey was administrated face-to-face with respondents
from 350 participating households. Inferential statistical analysis was used to examine the relationship between the
domains of anxiety, depression, wellbeing and electricity supply factors. A multiple linear regression model was also
utilised.

Results: There is a highly statistically significant link between continuity of electricity and level of anxiety (p <<.001).
The same effect was reported in the level of depression, and a higher level was observed among residents with an
intermittent or disrupted electricity supply, with a statistically significant link between the level of depression and
continuity of electricity.

Conclusion: Electricity issues, especially when combined with other stressors associated with living in Gaza, lead to
serious mental health concerns. Urgent attention must be given to developing sustainable, reliable and affordable energy
supplies for short- and long-term health and community development.
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Introduction According to the UN Office for Coordination of
Humanitarian Affairs, this acute energy crisis pushes the
area to the verge of disaster with severe implications for
the health, water and sanitation sectors. This electricity
crisis coupled with the continuous conflict causes high
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levels of stress that affects people’s physical, and mental
health and wellbeing. The lack of electricity significantly
affects the mental health of refugees and permanent resi-
dents in Gaza as they live in challenging environmental
conditions and often do not have access to alternative
sources of electricity. Education is hindered by the elec-
tricity shortage as well, especially in winter. For example,
83.5% of students in Gaza reported that their studies were
compromised due to the cut-off of electricity and shortage
of gas (Thabet & Thabet, 2015).

Until recently, there were no studies focused on under-
standing the impact of the lack of electricity on mental
health in conflict-affected areas.

The impact of housing on health is widely recognised
(Braubach, 2011, Singh et al., 2019). The World Health
Organization (WHO) suggests focusing on priorities related
to several issues, including housing quality, access to ine-
quality, building regulations, etc (Braubach, 2011).
However, access to safe and accessible electricity was not
explicitly stated. A recent study highlights the effect of a
deteriorated socioeconomic situation on mental health
(Hamad et al., 2020), however there are currently no studies
which focus specifically on understanding the impact of
lack of electricity on mental health in conflict-affected areas.

A mixed-method systematic review of the impact of
housing on the health of people with refugee backgrounds
revealed links between housing and mental health relating
to housing conditions, insecurity and mobility, discrimina-
tion in accessing housing, overcrowding, and a sense of
safety and social connections (Ziersch & Due, 2018). A
systematic review on the impact of access to electricity on
health in low- and middle-income countries found that
‘gaining access to electricity was linked to reduced mortal-
ity and morbidity, particularly from respiratory conditions,
as well as increased care-seeking and quality of care
received overall, resulting from changes to the individual,
household, community, and institutional determinants of
health’ (Irwin et al., 2020). However, only one paper from
the review’s sample referred to mental health (Ibrahim
et al., 2016). The study identified a correlation between
power outages and generalised anxiety disorders in a
cross-sectional survey of university students in Ghana.

Over half of the population in Gaza suffer from the lack
of electricity supply, clean water and cooking gas which
negatively impacts their wellbeing (Abu-Rmeileh et al.,
2012). McNeely et al.’s (2014) research in occupied
Palestinian territory demonstrated correlations between
human insecurity, resource inadequacy (including the
inadequacy of housing), and feelings of depression,
trauma-related stress and wellbeing. The mental health of
the population in the Gaza Strip is massively affected by
the siege and blockade (Madianos et al., 2011), especially
among ‘older age fathers who live in a refugee camp and
unemployed and living in poor families’ (Thabet & Thabet,
2015). At the same time, as Makkawi (2015) and Hammad

and Tribe (2020) noticed, there is a lack of continued stud-
ies on mental health in the Gaza Strip as public health
research on Palestinians has been primarily conducted in
the West Bank.

This research aims to fill this lacuna by exploring how
the Gaza population’s mental health is affected by the lack
of electricity in the Gaza Strip.

Methods

Participants

350 households participated in the study, these only
included people over 18years of age. The survey was
administered in a semi-stratified fashion to allow for a
range of locations and following the demographic patterns
of the population in terms of gender and age based on the
2021 the World bank Open data (n.d.). Opportunity sam-
pling was utilised in selecting the participants from the
households. To mitigate any disparities in sampling, the
survey was administrated in different time of the day to
include both employed and unemployed populations. The
survey was administrated during face-to-face structured
interviews. Interviews with men were mostly conducted
by a male data collector, and interviews with women par-
ticipants by a female data collector. Approximately 40% of
participants lived in the Gaza (G) governorate, 21% in
Khan-Younis (KH), 20% in the North governate (NG),
13% in Rafah (RG), and 7% in the Middle governorate
(MQG). The demographics of participants are presented in
the Supplemental materials. The sample in general repre-
sented the population well in terms of gender with 49% of
male participants (49.87% according to the World Bank).

According to Palestinian Central Bureau of Statistics,
Gaza Population in 2022 is 2,300,000. 52% of them are
adults over 18years, Population over 18 yes is 1,212,100.
According to the software sample calculator the sample
size is 385. We collected data from 350 participants from
all Gaza governorates (5 governorates based on propor-
tional population size in each governorate). The sample
considers the proportion of city, camp and village in each
governorate.

Measures

A survey that assessed for demographics, living environ-
ment and physical health was administered. In addition,
three standardised questionnaires were utilised to assess
Mental health. Patient Health Questionnaire (PHQ-9;
Kroenke et al., 2009) was used as a self-report measure of
depression severity. The questionnaire focuses on diagnos-
tic criteria for depression (DSM-1V), assessing severity via
nine questions on a scale from experiencing a problem ‘not
at all’ (0) to ‘nearly every day’ (3) over the last 2 weeks.
Higher scores represent higher depression severity, the
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highest possible score is 27. Internal consistency was
reviewed with a Cronbach’s o coefficient of 0.86, with
good test-retest reliability. Beard et al. (2016) identified
good convergent and discriminant validity in a psychiatric
sample. Manea et al. (2012) identified an optimal cut-off
score of 10 when diagnosing (moderate to severe) depres-
sion with the PHQ-9 with 88% sensitivity and 88%
specificity.

Generalised Anxiety Disorder-7 (GAD-7; Spitzer et al.,
2006) was used as a self-report measure of anxiety. Seven
symptoms of anxiety based on diagnostic criteria
(DSM-1V) are measured, from the problem bothering an
individual ‘not at all’ (0) to ‘nearly every day’ (3) over the
last 2 weeks. Higher scores represent higher anxiety sever-
ity, the highest possible score is 21. Cronbach’s o coeffi-
cient for internal consistency was measured at 0.92, and
test—retest reliability correlated at 0.83, and good criterion
and procedural validity was shown. Spitzer et al. (2006)
identified a cut-off score of 10 when diagnosing (moderate
to severe) anxiety with the GAD-7 with 89% sensitivity
and 82% specificity.

5-item World Health Organization Well-Being Index
(WHO-5) is among the most widely used questionnaires
assessing subjective psychological well-being. Since its
first publication in 1998, the WHO-5 has been translated
into more than 30 languages and has been used in research
studies all over the world. The WHO-5 is a short question-
naire consisting of 5 simple and non-invasive questions,
which tap into the subjective well-being of the respond-
ents. The WHO-5 has high validity, is a sensitive and spe-
cific screening tool for depression, and it is suitable for use
across study fields is very high. The scale has adequate
validity as a screening tool for depression and has been
applied successfully across a wide range of study fields
(Topp et al., 2015).

Ethics approval

This study was approved by the Ethical Committee of the
University of Birmingham (ERN_20-0535) on the 2" of
November 2020 and by the Helsinki committee in Gaza.
Participation was voluntary and anonymous. The partici-
pants provided informed consent and had a right to with-
draw from the study.

Results

Only 16.3% of respondents had a continuous electricity sup-
ply, and 81.4% of them had an intermittent supply, while
2.3% did not have any electricity supply. The households of
94.3% of the respondents were connected to a mains elec-
tricity supply, and 39.7% were using street generators that
they use during power cuts. For lighting, only 64.3% (225
HH) were using battery power, and only 8.3% (29 HH),
10.3% (36 HH) of them were using kerosene lamps and
naked flame (candles) for lightening respectively.

3
Table I. Anxiety and depression scores.
Anxiety score ‘severity’ N %
Anxiety
Minimal 0 0.0
Mild 24 6.9
Moderate 109 311
Severe 217 62.0
Depression
None-minimal 0 0.0
Mild 24 6.9
Moderate 110 314
Moderate to severe 154 44.0
Severe 62 17.7

The abilities of the population to access some genera-
tors and some other separate sources of energy are low as
about 70% of respondents live in absolute poverty (<1974
New Israeli Shekel — NIS), 10% in relative poverty (<2493
NIS), and 22% in non-poverty.

Clinical outcomes

Anxiety (GAD-7) and depression (PHQ-9) were catego-
rised according to their severity; the following cut-offs
were utilised: Score 0—4: Minimal Anxiety, Score 5-9:
Mild Anxiety, Score 10—14: Moderate to severe Anxiety,
Score greater than 15: Severe Anxiety. For Depression
Severity: 0—4 none-minimal, 5-9 mild, 10-14 moderate,
15—-19 moderately severe and 20-27 severe.

In respect to levels of anxiety, 6.9% of the participants
scored at mild anxiety, while 31.1% are moderate sufferers
and 62% were rated as severe sufferers of anxiety. In
respect to depression, it was found that 6.9% of partici-
pants had a mild score on depression, 31.4% of them are
rated as moderate sufferers, 44% of participants had a
moderate to severe score and 17.7% of participants were
rated as suffering from severe depression (Table 1).

In summary, for anxiety 93% of individuals were rated
moderate-severe or severe anxiety, this compares with 6%
within the general population (for average data, see Lowe
et al., 2008), a one sample T-test showed that the sample
mean was significantly different from the population mean
(1(349)=42.58, p<.001). For depression, 44% of individ-
uals were rated as moderate to severe or severe for depres-
sion, this compares with 5.6% for the general population
(for average data on depression, see Kocalevent et al.,
2013), a one sample T-test showed that the sample mean
was significantly different from the population mean
(1(349)=46.71, p<.001).

There is a need for immediate initiation of pharmaco-
therapy and, if a severe impairment is revealed or there is
poor response to therapy, expedited referral to a mental
health specialist for psychotherapy and/or collaborative
management.
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Table 2. Prevalence of anxiety, depression and wellbeing in
different areas of Gaza.

Governate Northern Gaza Rafah Middle Khan-Younis
GAD-7 10.1 7.9 7 10 9.1

PHQ-9 12.7 10.4 10.7 13.7 1.7
WHO-5 16.7 19.1 19.2 16.5 17.8

Effect of gender on mental health

According to gender, 48.6% of the participants were male
while 51.4% were female. For the statistical analysis of the
data, a MANOVA was undertaken with Mental health
measures as dependent variables and gender as the inde-
pendent variable. Overall, the MANOVA was non-signifi-
cant (F'<1). Gender did not have a significant impact on
any of the physical and mental health outcome measures.

Effect of location on mental health

A second MANOVA was undertaken with mental health
measures as dependent variables and location as the inde-
pendent variable. Overall the MANOVA was significant
(F(12,1035)=4.347, p<.001. Individually there was a
significant difference in levels of anxiety F(4,345)=6.236,
p<<.001, depression F(4,345)=4.225, p<<.005, and
WHO-5 F(4,345)=3.726, p<.01.

Post-Hoc Tukey tests showed that for anxiety there
were significant differences for anxiety between NG and G
regions (p <.005), between NG and RG regions (p <.005),
MG and RG (p<.05), and KH and RG (p <.05). Those
participants within the Northern and Middle Governates
were highest and those in Rafah were lowest.

For depression there were significant differences
between the NG and G regions (p <.05) and between the
MG and G regions (p <.05). Again, Northern and Middle
Governates showed the highest levels of depression, and
Gaza the lowest.

For the WHO-5 measure there was only significant
differences between NG and G regions (p <.05) (see
Table 2), with the North showing the lowest wellbeing
scores and Rafah showing the highest wellbeing scores.

Effect of source of electricity on mental health

Most participants were connected to the mains supplies
94.3% compared to 5.7% who were not connected to a
mains supply. A MANOVA was undertaken with com-
bined mental health indicators (anxiety, depression and
wellbeing) as dependent variables and ‘connected to main
electricity’ (yes/no) as the independent variable, and was
non-significant (p >.05).

However, the @ MANOVA  was  significant
(F(6,692)=2.734, p<.001 regarding to depression. There
was a significant difference in levels of depression

F(2,349)=3.985, p<0.05, and WHO-5 F(2,349)=4.063,
p <.05. There were no observed significant differences in
levels of anxiety (p > 0.05).

For levels of depression, post-hoc Tukey tests showed
that there were significant differences between the ‘relia-
ble source’ and ‘no electricity supply’ (p<<.05) and
between ‘intermittent supply’ and ‘no electricity supply’
(p<.05).

For the WHO-5 measure, post-hoc Tukey tests showed
that there were significant differences between the ‘relia-
ble source’ and ‘no electricity supply’ (p <.05).

The results showed a higher mean level of anxiety
among those participants who experienced a constant lack
of electricity and increased the level of anxiety with a sta-
tistical difference between continuity of electricity and
level of anxiety. The same effect was reported in the level
of depression, and a higher level was observed among
those participants who experienced intermittent or dis-
rupted electricity supply with a statistically significant
level between the level of depression and continuity of
electricity. Regarding wellbeing, the results showed higher
wellbeing was proportional to the continuity of electricity,
and there was a statistically significant difference between
variables (see Table 3).

An independent #-test was used to compare the means
of shelter connection to mains electricity supply in terms
of anxiety, depression and wellbeing. The results showed
statistically significant differences in shelter connection to
mains electricity supply and depression, and wellbeing
domains (p=.000, .012, .020, respectively). Those who
were living in shelters not connected to a mains electricity
supply had elicited higher scores on anxiety and depres-
sion that those who had an electricity supply. Participants
who had access to electricity also had higher wellbeing
scores.

Effect of reliability of electricity on mental
health

An MANOVA test was used to compare the means of reli-
ability of electricity supply regarding anxiety, depression
and wellbeing (Table 3). The results showed statistically
significant differences between the reliability of electricity
supply and anxiety domains (p=.027), with a higher mean
score (2.74) for households without an electricity supply
than a household with a reliable or intermittent electricity
supply (Table 3). Also, the results revealed statistically sig-
nificant differences between the reliability of electricity
supply and depression domain (p=.010), with a higher
mean score (2.63) for households without an electricity
supply than a household with a reliable or intermittent
electricity supply (Table 3). However, the results showed
that respondents who live in a household with a reliable
electricity supply have a higher wellbeing score (3.49)
than those with an intermittent supply or no electricity
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Table 3. Correlations between the reliability and type of power supply and anxiety, depression and wellbeing.
Domain No. Mean SD tvF p-value
Shelter connected to mains electricity supply
Anxiety
No 20 2.73 424 12.816 .000
Yes 330 2.25 .595
Depression
No 20 238 .650 6.381 012
Yes 330 2.05 .562
Wellbeing
No 20 2.60 1.18 5.62 .020
Yes 330 3.34 1.37
Reliability of power
Anxiety
Continuous supply 57 2.37 .642 3.653 .027
Intermittent 285 2.24 .583
No power supply 8 2.74 .559
Depression
Electricity supply reliable 57 2.12 .585 4.626 .010
Be intermittent 285 2.04 .558
No electricity supply 8 2.63 699
Wellbeing
Electricity supply reliable 57 3.49 1.40 2917 .055
Be intermittent 285 3.29 1.36
No electricity supply 8 2.25 1.28
Anxiety domain and source of power supply
Using generators
No 211 231 0.600 1.514 133
Yes 139 222 0.588
Using battery power for lighting
No 125 245 0.577 1.946 0.052
Yes 225 2.23 0.605
Using kerosene lamp
No 321 2.27 0.596 -0.686 493
Yes 29 2.35 0.603
Using candles
No 314 2.29 0.605 1.702 .090
Yes 36 2.13 0.508
Depression domain and source of power supply
Using generators
No 211 2.10 0.585 [.149 .250
Yes 139 2.02 0.551
Using battery power for lighting
No 125 2.10 0.546 0.905 .366
Yes 225 2.05 0.586
Using kerosene lamp
No 321 2.06 0.568 -0.272 .786
Yes 29 2.09 0.619
Using candles
No 314 2.08 0.583 2.012 .050
Yes 36 1.92 0.448
Wellbeing domain and source of power supply
Using generators
No 211 3.34 1.09 -0.017 .898
Yes 139 3.34 0.998

(Continued)
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Table 3. (Continued)

Domain No. Mean SD tF p-value
Using battery power for lighting
No 125 3.40 1.03 0.873 .383
Yes 225 3.30 1.06
Using kerosene lamp
No 321 3.34 1.04 -0.091 .928
Yes 29 3.35 1.20
Using candles
No 314 3.32 1.06 -0.812 430
Yes 36 3.46 0.992

Table 4. The relations between electricity bill, main source of lighting and reliability of power on anxiety and depression.

Categories Severity of anxiety Statistical analysis
Total Mild (n=24) Moderate (n=109) Severe (n=217) N p-value
Electricity bill
<I25 186 (53.1) 19 (79.1) 61 (56) 106 (48.8) 8483 .014*
>125 164 (46.9) 5 (20.9) 48 (44) 111 (51.2)
Main source of lighting
Gas 5(14) 0(0) 1 (0.9) 4 (1.8) 7.659 468
Electricity 317 (90.6) 21 (87.5) 100 (91.7) 196 (90.3)
Generator 2(06) 0(0) 1 (0.9) | (0.5)
Battery 13(3.7) 0(0) 4(3.7) 9 (4.1)
Solar panel 13(3.7) 3(125) 3(2.8) 7(3.2)
Reliability of power: electricity supply reliable
Reliable 57 (163) 4(16.7) 20 (18.3) 33 (15.2) 1.221 875
Intermittent 285 (81.4) 20 (83.3) 86 (78.9) 179 (82.5)
No electricity supply  8(2.3) 0 (0) 3(2.8) 8 (2.3)
Severity of depression Statistical analysis
Total Mild (n=24) Moderate (n=110) Moderate to severe (n=154) Severe (n=62) %2 p-value
Electricity bill
<I25 186 (53.1) 19 (79.2) 61 (56) 75 (48.7) 31 (50) 8341 .039*
>125 164 (46.9) 5 (20.8) 48 (44) 79 (51.3) 31 (50)
Main source of lighting
Gas 5(.4) 0(0) 1 (0.9) 4 (2.6) 0(0) 13.885 .308
Electricity 317 (90.6) 21 (87.5) 101 (91.8) 137 (89) 58 (93.5)
Generator 2(06) 0(0) 1 (0.9) | (0.6) 0 (0)
Battery 13(3.7) 0(0) 4 (3.6) 5@3.2) 4 (6.5)
Solar panel 13(3.7) 3(125) 3(2.7) 7 (4.5) 0 (0)
Reliability of power: electricity supply reliable
Reliable 57 (163) 4(16.7) 21 (19.1) 18 (11.7) 14 (22.6) 8447 207
Intermittent 285 (81.4) 20 (83.3) 86 (78.2) 134 (87) 45 (72.6)
No electricity 8(23) 0(0) 3(2.7) 2 (1.3) 3(4.8)

The relations between electricity bill, main source of lighting and reliability of power on anxiety and depression.

Electricity bill Domain of anxiety

r p-value r p-value

Domain of anxiety 191 .000
Domain of depression .152 .004 .640 .000
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supply and there were statistically significant differences
between the reliability of electricity supply and wellbeing
domain (p=.050).

Although a difference between sources of the shelter
power supply includes using generators, battery power for
lighting, kerosene lamp and candles, the results showed no
statistically significant differences between the source of
electrical power and the anxiety, depression and wellbeing
domains.

The differences in severity of Anxiety and depression
regarding electricity bill, source of lighting, and reliability
of bower Table (4) showed there was only a significant
difference in the severity of anxiety and depression
(x2=18.483, 8.341 and p-value=.014, .039 respectively)
in regard to the amount of electricity bill, in which the
severity of anxiety and depression decreased among par-
ticipants paid bills less than 125 NIS.

Effect of age and income on mental health

Finally, a Pearson correlation showed a significant positive
relationship between age and anxiety (R(350)=0.117,
p<.05), and as expected Age and Income (R(349)=0.402,
p<<.001).

Income was also significantly correlated with both
anxiety (R(349)=-0.20, p<.001), and depression
(R(349)=-0.16, p<<0.001), with both decreasing as
income levels increased.

Different aspects of everyday activities are affected by
the lack of electricity and might contribute to stress such as
in activities involving the education of children, cooking
and cleaning. The majority of respondents have children
below 18years old, and also 80% have children who go to
school. Respondents indicated that students have difficul-
ties in doing homework due to the lack and shortage of
electricity.

Discussion

The population of Gaza suffers from a prolonged and con-
stant deficit of electricity. The research has revealed the
significant impacts of electricity access on the mental
health of the residents. Furthermore, the current study
demonstrates the impact on wellbeing of a lack of basic
amenities such as heating and access to a computer.
Additionally, the recent studies showed a significant asso-
ciation between income and mental health, which supports
the plethora of studies that make associative and causal
links between poverty and poor mental health (e.g., Lund
etal., 2010, Ridley et al., 2020).

Energy access and associated poverty is a determinant
of health in low- and middle-income countries (LMICs)
and can impact on social and community networks in
many ways, including access to suitable environments to
study, functional health care services, communication and
employment. Importantly, access to reliable, non-polluting

and affordable energy can support employment, promote
economic development and help address poverty (Bruce &
Ding, 2014). The novelty of our research is the focus on
mental health needs in conflict and post-conflict LMIC
settings by emphasising the role that daily stressors play in
mediating direct war exposure and mental health out-
comes. The continual, systemic and structural oppression,
which is psychologically no less detrimental than conflict
and violence (Hammad & Tribe, 2020), is aggravated by
the lack of electricity. ‘Bundled hardships’ of energy pov-
erty in association with financial strain, heat stress and
other factors can exacerbate mental health effects. The
physical and mental health impacts of living in energy
poverty may be acute or chronic and addressing this is a
matter of social and environmental justice, particularly as
the effects of climate change become increasingly appar-
ent and issues such as heat stress disproportionately affect
poorer people in LMICs (Jessel et al., 2019).

There is a number of limitations to our study. First, we
are aware that electricity use may well be a proxy measure
for other conditions relating to housing/location/finances
and so forth, and if this is the case this could partly con-
found the results. Furthermore, access to addresses of cer-
tain households was not always any easy (or even a
possible) task, and hence location and accessibility may
well have in some way biased the sample that was used.

Access to basic services is a human rights issue, and
one with profound consequences. Our findings add to
recent research in Gaza which found a sense of hopeless-
ness and distress among students. In response to living
under siege and with the associated poor living condi-
tions, the authors found that a loss of resilience and hope
impacted mental distress, including anxiety, traumatic
stress and depression with male students found to have a
particularly high suicide risk (Veronese et al., 2021).
Thus, the research findings linking access to energy with
mental health and psychological and social resilience
help to understand how improvement of access to elec-
tricity can increase people’s capacities to maintain men-
tal wellbeing.

Further research is needed on how the lack of access
to electricity affects children’s mental health and their
educational outcomes. Studies demonstrate that children
and adolescents living in Palestine are exposed to high
levels of traumatic experiences that impact the preva-
lence of mental health issues (Dimitry, 2012). It would
be beneficial to demonstrate how making electricity
more reliable and accessible can help mitigate these
issues.

It is crucial to investigate how the issues in accessing
electricity can further affect people receiving timely and
effective healthcare in Gaza and other conflict-affected
areas considering the colossal damage to the system due to
the recent cycle of Israeli military aggression (Asi et al.,
2021). The incidents of the death, injury, and ill health of
people from lack of access to electricity in Gaza are
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usually beyond the international spotlight. This research
highlights the urgent importance of incorporating access to
affordable, consistent and sustainable energy and increas-
ing opportunities for well-paid employment in humanitar-
ian responses. There is also an urgent need for a systematic
approach to collecting and reporting data on access to elec-
tricity and electric appliances in such settings, along with
recognition of access to electricity as a public health issue.
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