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Abstract

Background and Objective: This research was conducted to identify the origin and latent causes
affecting the occurrence of fires and incidents in the Mashhad metropolis. Given the importance of
urban safety, understanding the factor structure of urban fires and incidents can help design effective
safety programs and preventive solutions.

Methods: The present study is descriptive-analytical and was conducted using the Exploratory
Factor Analysis (EFA) method. This research first utilized the statistical fire and incident data
recorded by the Mashhad Fire Department from 2016 to 2024. Data related to the causes and origins
of fires were categorized into 25 different variables with a sample size of 110 cases, and data related
to urban incidents (other than fires) were categorized into 21 variables with a sample size of 64
cases. The sample adequacy and suitability of the correlation matrix for the fire section were
confirmed with KMO=0.888 and Bartlett's test ¥*(300)=2314.183, p<0.001, and for the urban
incidents section with KMO=0.816 and Bartlett's test ¥*(210)=1000.476, p<0.001. To determine the
number of factors, a combination of the eigenvalue-greater-than-1 criterion, scree plot, and
theoretical interpretability was used.

Findings: The exploratory factor analysis identified five main factors for the fire category, which
together explain 70.75% of the variance. The main factors include: Heat from electrical distribution
grid components and electrical appliance issues (46.96%), Human carelessness and high-risk
behaviors (8.13%), Ignition of flammable liquids and gases (5.97%), and High-risk daily activities
(5.07%).

For the urban incidents (rescue) category, five factors were also identified, covering a total of
74.14% of the variance. The main factors include: Entrapment in enclosed spaces, elevators, and
pinching of body parts (39.412%), Structural hazards, building debris, and indirect falls (14.658%),
Flooding incidents and water/sewage infrastructure events (8.838%), and Urban gas incidents and
respiratory poisoning (6.074%).
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! Exploratory Factor Analysis — (EFA)
2 Kaiser-Meyer-Olkin-(KMO)
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! Bartlett’s Test of Sphericity

2 Principal Component Analysis - (PCA)
3 Kaiser’s Criterion

4 Eigenvalues

5 Scree Plot

¢ Parallel Analysis

7 Varimax

8 Oblimin

° Factor Loadings

! Bartlett’s Test of Sphericity °
' Kaiser-Meyer-Olkin !
! Bartlett's Test of Sphericity 2
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KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.888
Approx. Chi-Square 2314.183
Bartlett's Test of Sphericity df 300
Sig. 0.000

\J.n|5.c Ja...uy 00 Cyan d...il.;.)b -Y

S s e |y S Glls 51TV VOY Legarme aF wiloas zlyseial ele & 5 onds alowl 3LeasT g, b ol Julows

(ole (55 98) 05 om s |, il lg 51 765,80V
ol 5 ZANTY
ol ls 51 70,2VF
ol 51 70,0V
A XN

(d))?)é)jm wi Awd JA‘}C .Ia.wy AW S g)‘”l")b )J.)LE.A

- Extraction Sums of Squared
Initial Eigenvalues

(¥ Jso2)

rele po ol
A Jele
Y Jele
X Jele
¥ ole
B Jale

Rotation Sums of Squared

Loadings Loadings
Component . . .
% of  Cumulativ % of Cumulativ % of Cumulativ
Total _ Total ) Total )
Variance e % Variance e % Variance e %

1 11.739 46.957 46.957 11.739 46.957 46.957 11.695 46.780 46.780

2 2.033 8.133 55.090 2.033 8.133 55.090 1.732 6.927 53.707

3 1.494 5.974 61.065 1.494 5.974 61.065 1.601 6.403 60.110

4 1.268 5.071 66.136 1.268 5.071 66.136 1.354 5.415 65.525

5 1.154 4.617 70.753 1.154 4.617 70.753 1.307 5.228 70.753
6 957 3.830 74.583
25 .032 129 100.000

Extraction Method: Principal Component Analysis.
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! Total Variance Explained
2 Scree Plot
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2 Rotated Component Matrix
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I Kaiser-Meyer-Olkin
2 Bartlett's Test of Sphericity
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KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.816
Approx. Chi-Square 1000.476
Bartlett's Test of Sphericity df 210
Sig. 0.000
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P Extraction Sums of Squared Rotation Sums of Squared
Initial Eigenvalues : :
Compon Loadings Loadings
ent Total % of  Cumulati Total % of  Cumulati Total % of  Cumulati
Variance  ve % Variance  ve % Variance ve %

1 8.276 39.412 39.412 8276 39412 39412 5.805 27.642 27.642
2 3.078 14.658 54.070  3.078  14.658 54.070  3.521  16.769 44.411
3 1.856  8.838 62.908  1.856 8.838 62.908 2.812 13.391 57.801
4 1.275  6.074 68.981 1.275 6.074 68.981 1924 9.161 66.962
5 1.172  5.581 74.562  1.172 5.581 74.562  1.596 7.600 74.562
6 1.000  4.761 79.324

7 744 3.545 82.869

Extraction Method: Principal Component Analysis.
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! Total Variance Explained
2 Scree Plot
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! Exploratory Factor Analysis — (EFA)
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