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  1 Psychological impact of the Alhaouz earthquake: Study in 1 the municipality of Ouled

Berrehil, Morocco 2 Abstract 3 The Alhaouz earthquake, which struck Morocco in

September 2023, has sparked 4 increasing interest in its psychological repercussions on

affected individuals. This 5 study aims to analyze   1   the psychological impact of this

disaster in the Ouled Berrehil 6 commune. 7 The study was conducted one week after the

earthquake and included forty-seven 8 victims. A semi-structured questionnaire was used

to collect socio-economic and 9 medical information, while the Peritraumatic Distress

Inventory and Peritraumatic 10 Dissociative Experiences Questionnaire were administered

to assess psychological 11 responses. 12 The results revealed a significant correlation

between material damage and housing 13 need with participants' emotional distress.

Additionally, a link between family and 14 associative support with dissociative reactions

was observed. These findings 15 highlight the importance of social support and material

assistance in managing the 16   1   psychological impact of natural disasters. 17 This study

underscores the urgency of post-disaster interventions integrating 18 psychological and

social aspects to support the resilience of individuals affected by 19 traumatic events such

as the Alhaouz earthquake. These findings provide valuable 20 insights to guide crisis

management policies and mental health interventions in 21 regions affected by natural

disasters. 22

  2 Key words: Peritraumatic distress, Natural disasters, Psychosocial support 23  24

Introduction: 25 Earthquakes cause major material destruction and lasting psychological

trauma, 26 requiring prolonged mental health support for victims. [1]. 27 On 8 September

2023, an earthquake struck the High Atlas Mountains in Morocco: 28 3,000 people lost

their lives and around 5,500 others were injured [2]. 29 According to the United Nations

Office for the Coordination of Humanitarian Affairs 30 (UNOCHA), the disaster affected

approximately 500,000 people across the region, 31 including isolated and hard-to-reach

communities [3]. 32 The affected area included the historic city of Marrakech, as well as

rural areas in the 33 provinces of Al Haouz, Taroudant and Chichaoua [4]. 34   2   The Al



Haouz earthquake caused profound psychological suffering, exacerbated by 35 the loss of

relatives, the destruction of homes and a feeling of insecurity. 36 Understanding its impact

on mental wellbeing is essential to supporting victims and 37 guiding prevention and

assistance policies. 38 Objectives: 39 This study examines the peritraumatic and

dissociative responses of victims of the Al 40 Haouz earthquake based on their

sociodemographic characteristics, exposure to 41 damage, and social support, in order to

guide the development of strategies to 42 strengthen resilience and recovery. 43

  3 Materials and Methods: 44 The study was a cross-sectional analytical study conducted

in the rural area of the 45 municipality of Ouled Berrehil, located in Morocco, which was

directly affected by the 46 Al Haouz earthquake that occurred on 8 September 2023. 47

Forty-seven earthquake victims were interviewed on 17th September 2023, one 48 week

after the event, enabling their immediate reactions to be analysed. The 49 interviews,

conducted in Arabic and Amazigh by mental health professionals with the 50 assistance of

non-governmental organisations, took place face-to-face in sometimes 51 difficult

conditions. A preliminary explanation was provided to participants to ensure 52

confidentiality, anonymity, and voluntary participation. 53 A semi-structured questionnaire

was designed to collect socio-economic and 54 medical data, exploring in depth   1   the

psychological impact of the earthquake, 55 particularly peritraumatic distress and

dissociation. 56 - Peritraumatic Distress Inventory (PDI): a questionnaire composed of 13

items to be 57 answered on a 4-point Likert scale (0 = not at all, 4 = extremely true). The

results are 58 added together to give a total score ranging from 0 to 52. A score of ≥ 15 is

used to 59 identify individuals in significant distress [5]. The questionnaire includes two 60

subscales: experiences of life-threatening situations (six items) and negative 61 emotions

(seven items) [6]. 62 - Peritraumatic Dissociation Experiences Questionnaire (PDEQ): a

questionnaire 63 consisting of 10 items assessing the presence of dissociative symptoms

during or 64 immediately after a traumatic event. Items are rated on a Likert scale (1 = not

at all 65



  4 true, 5 = extremely true) and added together to create a total score ranging from 10 66

to 50. A score ≥ 15 indicates individuals with peritraumatic dissociation [7]. 67 The data

were analysed using IBM SPSS 21 programme. 68 Ethics Statement: This research

protocol was reviewed and approved by the Ethics 69 Committee of the Faculty of

Medicine and Pharmacy of Tangier, Abdelmalek 70 Essaadi University (Approval number:

XXX). 71 Given the post-disaster emergency context, the high illiteracy rate in the affected

72 rural areas, and the need to avoid adding administrative burden on survivors, verbal 73

informed consent was obtained from all participants. This procedure, including the 74 use

of verbal consent, was explicitly approved by the Ethics Committee. Participation 75 was

voluntary, anonymity was assured, and no personal identifiers were collected. 76 The

study adhered to the ethical principles of the Declaration of Helsinki. 77 Results: 78

Descriptive results: 79 The average age of participants was 51 years with a standard

deviation of 18.972 80 years. The majority of participants were women (70.2%). The

majority of participants 81 were married (63.8%) with an average number of children per

family of 3. 82 A significant proportion of participants were illiterate (68.1%). The vast

majority of 83 participants (93.6%) lived in temporary tents. 70.2% of participants reported

84 receiving family support, and 42.6% reported receiving assistance from associations. 85

Regarding exposure to the earthquake, 2.1% reported injuries within their family, and 86

  5 17% lost family members. As for material damage, 40.4% of respondents reported 87

partial destruction of their homes, and 17% reported total destruction. 88 10.6% of

participants expressed an immediate need for clothing, 19.1% reported a 89 need for food,

and 57.4% expressed an urgent need for housing. 90 The median scores of the

assessment tools show the levels of distress and 91 dissociation. The PDI median score

was 25, and the PDEQ median score was 20 92 (Table I). 93 Table I: Summary table of

results. 94   Sample PDI (25[21 - 33]) PDEQ (20[13 - 28])   Value PValue Value PValue

Gender Female 33   0,226  0,825 Male 14 Age 51,57 +/- 18,97 -0,046 0,76 0,149 0,317



Educational level       Illiterate 32 0,018 0,902 0,027 0,859 Primary school 9 Middle school

3 High school 2 University 1 Marital status Single 9  0,792  0,304

  6 Divorced 1  Married 30 Widowed 7 Children 3[1 - 4] -0,255 0,084 0,102 0,496 Property

damage None 15  0,013  0,174 Cracks 5 Partial destruction 19 Total destruction 8

Displacement No 3  0,107  0,665 Yes 44 Local housing Tent 44  0,107  0,665 Household 3

Dégât humain None 38  0,452  0,386 Family member injured 1 Family member deceased 8

immediate need for Housing No 20  0,045  0,983 Yes 27 Immediate need for Food No

38  0,059  0,076

  7 Yes 9 Immediate need for Clothing No 42  0,271  0,137 Yes 5 Family Support  No

14  0,514  0,004 Yes 33 Association Support No 27  <0,001  0,004 Yes 20  95 Analytical

results: 96 The results of the analysis confirmed the existence of a statistically significant

97 association between material damage experienced and the PDI score (p = 0.013). 98

Similarly, an immediate need for housing was significantly linked to the PDI score (p 99 =

0.045). 100 In terms of social support, a significant association was observed between

family 101 support and the PDEQ score (p = 0.004). Furthermore, community support

showed a 102 significant relationship with both the PDI score (p < 0.001) and the PDEQ

score (p = 103 0.004) (Table I). 104 A positive correlation was observed between material

damage and human damage 105 (p = 0.024). Similarly, a significant positive correlation

was found between the 106

  8 participants' current housing situation and displacement (p < 0.001). Finally, a 107

positive correlation was identified between the PDI and the PDEQ (p = 0.001). 108

Discussion:  109 Previous studies show that psychological distress increases with material

losses, 110 and that immediate residential insecurity after   1   a disaster is a major stress

factor [8,9]. 111 The work of Galea et al. (2005) indicates that residential insecurity is

strongly 112 correlated with post-disaster psychological distress. The urgent need for



housing can 113 increase psychological vulnerability [10]. 114 The results confirm the

protective role of family support in reducing dissociative 115 reactions, improving

communication, and potentially attenuating derealization during 116 crises. In addition,

research shows the effectiveness of community-based 117 interventions in reducing post-

disaster psychological distress [11,12,13]. 118 The correlation between material damage

and human casualties is consistent with 119 the literature [14]. Studies show that post-

disaster displacement is often linked to 120 precarious housing conditions [15]. The

correlation highlights the complexity of post121 earthquake housing needs and mobility,

underscoring the urgency of targeted 122 interventions [10]. The correlation between

emotional distress and dissociative 123 reactions is consistent with the trauma theory,

highlighting the interrelationship 124 between these two dimensions [16]. 125 The results

highlight the need for a holistic post-disaster approach, aligned with 126 recommendations

for integrated interventions [17], and taking into account the 127 complexity   1   of

psychological responses to disasters. 128

  9 The interventions aimed at strengthening family and community support are 129

consistent with previous research by Galea et al. (2005) on the importance of social 130

support in post-disaster resilience, taking into account the variability of individual 131

responses [17]. 132 Emphasizing the immediate need for housing   1   underlines the

importance of rapid 133 action for well-planned reconstruction policies, highlighting the

variability of individual 134 responses to material losses [15]. 135 Further studies with

larger samples are needed to generalize the findings. The 136 unique characteristics of

each disaster may influence psychological responses. 137 Comparative research with

other seismic contexts is needed. 138 Conclusion: 139 Understanding the links between

material losses,   3   social support, and mental health 140 is crucial for effective post-

disaster interventions. The results show a major 141 psychological impact of the Alhaouz

earthquake, highlighting the need for targeted 142 interventions addressing the

psychological and social dimensions of victims. 143 Acknowledgments: 144 The authors



would like to thank all the earthquake survivors of Ouled Berrehil who 145 generously

agreed to participate in this study despite the difficult circumstances. 146 We are grateful

  1   to the mental health professionals and volunteers who assisted with 147 data collection,

as well as the local non-governmental organizations that facilitated 148 access to the

affected areas. 149 The authors also acknowledge the support of the field teams who

ensured the 150

  10 safety, coordination, and logistics required to conduct this research in the immediate

151 aftermath of the disaster. 152  153  154 Références : 155 [1]  Kizilhan J, Neumann J,

Aslan S et  al. Psychological impact of the earthquake 2023 in Turkey. Discov Public

Health.2024;21:71. (DOI:10.21203/rs.3.rs-3953322/v1 ) [2]  Lakhouil A et El Alaoui A. Les

conséquences environnementales et sociales post-séisme sur la population de la province

d’Al Haouz au Maroc. International Journal of Research in Economics and

Finance.2024;1(13):1–13. (DOI : https://doi.org/10.71420/ijref.v1i3.22 ) [3]  Croix-Rouge de

Belgique. Séisme au Maroc un an après les défis d’une reconstruction en marche. Action

Internationale Croix Rouge. 2024. Disponible sur : https://action-internationale.croix-

rouge.be/2024/09/06/seisme-au-marocun-an-apres-les-defis-dune-reconstruction-en-

marche/ [4]  Amara Y, Hanine I, Salim J. et al. Assessment of Post-Traumatic Stress

Disorder in Survivors   2   of the Al Haouz Earthquake.  SAS J Med. 2024;10(19): 957-961.

DOI: https://doi.org/10.36347/sasjm.2024.v10i09.028 [5]   Brunet A, Weiss D. S, Metzler

T. J et al .The peri-traumatic distress inventory: a proposed measure of PTSD criterion

A2.  Am J Psychiatry. 2001;158(9):1480– 1485. DOI: 10.1176/appi.ajp.158.9.1480

[6]  Guardia D, Brunet A, Duhamel A et al. Prediction of trauma-related disorders: a

proposed cut-off score for the peri-traumatic distress inventory. Prim Care Companion

CNS Disord. 2013; 15(11). doi: 10.4088/PCC.12l01406 [7]  Marmar C. R, Weiss D. S,

Schlenger W. E et  al. Peri-traumatic dissociation and post-traumatic stress in male

Vietnam theatre veterans. Am J Psychiatry.

1994;151(6):902–907.  https://doi.org/10.1176/ajp.151.6.902 DOI:  



  11 [8]   Kazutoshi N, Kitamura K, Kim Y et al. Property damage and long-term

psychological distress after the 2004 Niigata-Chuetsu earthquake in Ojiya, Japan: a

community-based study. Journal of Public Health, 2015;37(3): 398– 405. DOI:

10.1093/pubmed/fdu052 [9]  Peterson R. C. Tenure Insecurity and Post-Disaster Housing:

Case Studies in New Orleans and Tegucigalpa. University of New Orleans Theses and

Dissertation, New Orleans,

2009.https://scholarworks.uno.edu/cgi/viewcontent.cgi?article=1935&context=td [10]  

Galea S, Nandi A, Vlahov D. The epidemiology of post-traumatic stress disorder after

disasters. Epidemiol Rev.2005;27(1):78-91. DOI: 10.1093/epirev/mxi003 [11]   Bryant R.

A, O'Donnell M. L, Creamer M et al. The psychiatric sequelae of traumatic injury . Am J

Psychiatry.2010;167(3):312-320. DOI: 10.1176/appi.ajp.2009.09050617 [12]  Jayson S, Jia

Y, Li X et al. Triadic embeddedness structure in family networks predicts mobile

communication response to a sudden natural disaster. Nature Communications.2021;12:

4286. https://doi.org/10.1038/s41467-021-24606-7 [13]   Bonanno G. A, Brewin C. R,

Kaniasty K et al.   1   Weighing the Costs of Disaster: Consequences, Risks, and Resilience

in Individuals, Families, and Communities. Psychol Sci Public Interest. 2010; 11(1):1-49.

DOI: 10.1177/1529100610387086 [14]  Song Y et Park M. A Study on Estimation Equation

for Damage and Recovery Costs Considering Human Losses Focused on Natural

Disasters in the Republic of Korea. Sustainability. 2018; 10(19): 3103.

https://doi.org/10.3390/su10093103 [15]  Raphael B, Maguire P.   1   Disaster Mental Health

Research: Past, Present, and Future. In: Neria Y, Galea S, Norris FH, eds. Mental Health

and Disasters. Cambridge University Press.

2009:7-28.DOI:10.1017/CBO9780511730030.002 [16]   Briere J, Spinazzola

J.Phenomenology and psychological assessment of complex posttraumatic states.Journal

of Traumatic Stress.2005;18(5):401-12. DOI: 10.1002/jts.20048 [17]   Bonanno G.

A.Loss, Trauma, and Human Resilience: Have We Underestimated the Human Capacity to

Thrive After Extremely Aversive Events?. American Psychologist.2004; 59(1):20–28. DOI:



10.1037/0003-066X.59.1.20  156

  12  157



Sources

1 https://pmc.ncbi.nlm.nih.gov/articles/PMC11430943/
INTERNET
3%

2 https://comum.rcaap.pt/entities/publication/d543b800-ef21-4b02-8c98-4ee3234eb8a7/full
INTERNET
<1%

3 https://www.tandfonline.com/doi/full/10.1080/2156857X.2020.1868553
INTERNET
<1%

EXCLUDE CUSTOM MATCHES ON

EXCLUDE QUOTES OFF

EXCLUDE BIBLIOGRAPHY OFF

https://pmc.ncbi.nlm.nih.gov/articles/PMC11430943/
https://comum.rcaap.pt/entities/publication/d543b800-ef21-4b02-8c98-4ee3234eb8a7/full
https://www.tandfonline.com/doi/full/10.1080/2156857X.2020.1868553

