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ABSTRACT
Hurricanes test the habitability of dwellings in coastal cities of the Mexican Pacific. Using the preliminary data cut from the survey of pro-
ject FZ-EX-0001 on the Factoriza UAS platform, this study described the initial behaviour of a five-item instrument with two dimensions, 
Perceived habitability and protection and Willingness to modify the dwelling, among residents of Mazatlán. With a cross-sectional design, 
8 cases out of a target of 100 were analysed while data collection remained open. Descriptive statistics, Cronbach’s alpha, McDonald’s 
omega total and an exploratory factor analysis were estimated. The habitability and protection dimension showed high internal consis-
tency (α = .909; ω = .930), and the factor analysis, with KMO = .832, suggested one factor explaining 74.09% of the variance, with a negative 
loading of the willingness-to-modify item. Respondents considered that their dwelling remained habitable after recent hurricanes but 
were more reserved about its preparedness for future events, and those who perceived it as less protective were more willing to modify 
it. With 1.6 cases per item, the results are promising but do not yet constitute conclusive validity evidence.
Keywords: hurricanes; perceived habitability; housing; disaster resilience

RESUMEN
Los huracanes ponen a prueba la habitabilidad de las viviendas en las ciudades costeras del Pacífico mexicano. Este estudio describió, en 
el corte preliminar del levantamiento del proyecto FZ-EX-0001 de Factoriza UAS, el comportamiento inicial de un instrumento de cinco 
reactivos con dos dimensiones, Habitabilidad y protección percibidas y Disposición a modificar la vivienda, en habitantes de Mazatlán. 
Con diseño transversal, se analizaron 8 casos de una meta de 100, con el levantamiento abierto. Se estimaron descriptivos, alfa de Cron-
bach, omega total y un análisis factorial exploratorio. La dimensión de habitabilidad y protección mostró una consistencia interna alta 
(α = .909; ω = .930), y el análisis factorial, con KMO = .832, sugirió un factor que explicó el 74.09 % de la varianza, con carga negativa del 
reactivo de disposición a modificar la vivienda. Las personas encuestadas consideraron que su vivienda siguió siendo habitable después 
de los huracanes recientes, pero mostraron más reservas sobre su preparación para eventos futuros, y quienes la percibían como menos 
protectora expresaron más disposición a modificarla. Con 1.6 casos por reactivo, los resultados son prometedores pero no constituyen 
todavía evidencias de validez concluyentes.
Palabras clave: huracanes; habitabilidad percibida; vivienda; resiliencia ante desastres
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INTRODUCTION

Tropical cyclones are part of the housing experience of coastal cities on the Mexican Pacific. 
Their passage tests the structure of dwellings, urban services and the capacity of households to 
recover, and leaves in their inhabitants an assessment of how protected they felt and how prepared 
they perceive themselves to be for the next event. In Sinaloa, tropical depression 19-E of September 
2018 showed that a low-intensity cyclone can produce a disaster: in Culiacán, around 168 mm of rain 
in some three hours flooded 120 colonias, and recovery was uneven between households with insu-
rance or resources and those with fragile construction and low incomes(Mancera González, 2021).

Recent Mexican evidence confirms that hurricane risk does not depend on the hazard alone. 
In the Yucatán Peninsula, an assessment of hurricane wind risk between 1950 and 2020 found that 
the rise in cyclone frequency, combined with dense populations, increased risk in recent years, and 
that the highest vulnerability was associated with marginalization(Romero and León-Cruz, 2024). 
On the Guerrero coast, after hurricane Otis, the municipalities with the greatest socioeconomic 
vulnerability showed a more limited response capacity(Salgado Hernández, 2026). In both cases, 
housing appears as a decisive mediation between the hazard and its consequences.

Research on residents’ perception of their own housing in the face of hurricanes is, by contrast, 
scarce in northwestern Mexico. This perception matters for two reasons. The first is that it forms 
part of habitability: a dwelling that its occupants consider adequate and safe after an extreme 
event fulfills a protective function that goes beyond its physical resistance. The second is that it is 
related to households’ preparation and adaptation decisions, such as modifying the dwelling to 
face future events(Zou et al., 2020;Abukhalaf, 2025).

The FZ-EX-0001 project of the Factoriza UAS platform set out to study housing after hurrica-
nes and environmental resilience in Mazatlán, based on the perceived habitability of its inhabitants 
after extreme weather events. This article reports the results of the first survey with a brief five-item 
instrument, organized into two dimensions, in a preliminary data cut of very small size. Its scope is 
therefore the initial review of the instrument, not the estimation of population parameters or the 
physical assessment of dwellings.

The general objective was to describe the initial behavior of an instrument of perceived habi-
tability and protection of housing against hurricanes in the preliminary data cut of its survey with 
inhabitants of Mazatlán. The specific objectives were, first, to describe the distribution of responses 
to each item; second, to estimate the internal consistency of the perceived habitability and protec-
tion dimension using the alpha and omega coefficients; third, to explore the internal structure of 
the five items with an exploratory factor analysis, insofar as the sample size allows; and fourth, to 
describe the relationship between perceived protection and willingness to modify the dwelling. The 
project package does not record hypotheses, so the study has a descriptive and exploratory scope.

DEVELOPMENT

Housing in the face of extreme weather events
Housing is the first line of protection for households facing a hurricane. Its performance 

depends on materials, construction quality, location and maintenance, and its failures have con-
sequences that persist long after the event. In Puerto Rico, two years after Hurricane Maria, two 
thirds of the older adults interviewed had suffered damage to their housing, and loss configurations 
combining damage, displacement and other deprivations were associated with worse mental 
health than housing damage alone(Kim et al., 2026). In San Juan households affected by the same 
hurricane, indoor environment risks persisted after apparent structural recovery and over time 
came to depend more on psychological and respiratory distress than on structural damage(Rive-
ra-Mariani et al., 2025).

These findings suggest that habitability after a hurricane is not limited to the physical integrity 
of the housing. It includes the possibility of continuing to inhabit it, the sense of safety it provides 
and the confidence that it will withstand future events. The perceived habitability and protection 
dimension of the instrument captures these aspects through four items: that the housing re-
mained adequate for habitation after recent hurricanes (R1), that its physical structure made the 
resident feel safe (R2), that it is prepared to withstand future hurricanes (R3) and that its materials 
are adequate to face them (R4).

https://doi.org/10.62486/mo2026269
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Risk perception and hurricane experience
Risk perception of hurricanes is shaped by direct experience and by indirect sources. In Texas, 

recent flood experience raised storm risk perception and was related to all forms of indirect expe-
rience, while expert and social media influences were positively associated with that perception 
and political influence negatively(Grover et al., 2025). In New Jersey families affected by Hurricane 
Sandy, local ecological knowledge and place-linked intergenerational memory shaped pre-event 
risk perception, and inaccurate perceptions were accompanied by traumatic memories and lower 
self-efficacy during recovery(Lynch et al., 2023).

The relationship between housing conditions and risk perception has received less attention. 
In a survey of 816 residents of five Florida cities,Abukhalaf(2025)found that, of the physical charac-
teristics examined, only the need for repairs and the location of the housing on the ground floor 
were associated with differences in hurricane risk perception, and that this perception had a weak 
relationship with preparedness intentions. The author concluded that identifying the housing 
conditions linked to risk perception can guide preparedness campaigns and building regulations.

Willingness to modify the dwelling
Modifying the housing to better withstand hurricanes is one of the forms of household adap-

tation. In a survey of homeowners in North Carolina, the probability of having reinforced or of 
planning to reinforce the housing against wind and flooding was higher when they considered 
that the cost and effort were not excessive, that they understood how the measure worked, that it 
would add value to the housing and that it would protect lives and property(Zou et al., 2020). The 
authors warned that the results for one protective action, such as preparing an emergency kit, do 
not necessarily generalize to others, such as installing structural protections.

The willingness to modify the dwelling dimension of the instrument consists of a single item 
(R5): the desire to make modifications to the dwelling in order to feel safer in the face of future hurri-
canes. From the perspective of habitability, this willingness can be expected to be inversely related 
to perceived protection: those who consider their dwelling to be safe would have fewer reasons to 
modify it. That relationship, however, is not equivalent to adaptive capacity, because the intention 
to modify also depends on household resources and on housing tenure. Under a cross-sectional 
design, any relationship between the two dimensions must be understood as an association.

Perceived habitability and resilience
The project title refers to environmental resilience, a concept that in the disaster literature 

encompasses the capacity of households and communities to withstand an event, recover and 
adapt. The instrument applied does not measure resilience in that broad sense, but rather two 
of its components from the resident’s perspective: the protection that their housing offered and 
would offer them, and their willingness to adapt it. The evidence from Guerrero on the relationship 
between socioeconomic vulnerability and response capacity(Salgado Hernández, 2026)and that 
from Culiacán on unequal recovery among households(Mancera González, 2021)indicate that the-
se components must be interpreted together with the socioeconomic conditions of households, 
which the present survey did not record.

METHODOLOGY

Design
A quantitative, non-experimental, cross-sectional study with a descriptive and exploratory 

scope was conducted. The data correspond to survey LEV-0047, “Mazatlán · Post-hurricane hou-
sing and environmental resilience”, from project FZ-EX-0001 of the Factoriza UAS platform, and 
to the frozen dataset DST-0038, with a cutoff date of 9 October 2026. The survey constitutes an 
independent sample and is the only one in the project.

Population, sample and data cut
The population of the survey was defined as any inhabitant of Mazatlán. The selection was 

not probabilistic. According to the Factoriza record, 19 people opened the questionnaire and 8 
completed it; no cases were excluded for quality control, so 8 cases were analyzed (Table 2).

The data cut analyzed is preliminary: it brings together 8 cases out of a target of 100, and 
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the survey remained open, in field status, as of the cutoff date. With 8 cases for 5 items, the ratio is 
1.6 cases per item, far from what the methodological literature considers adequate for item factor 
analysis, whose first condition is to verify the adequacy of the data and of the sample(Ferrando et 
al., 2022;Goretzkoet al., 2021).

Instrument
We administered the instrument “Perceptions about housing and hurricanes in Mazatlán”, 

consisting of five items with a five-point response format, from Strongly disagree (1) to Strongly 
agree(5), organized into two dimensions: Perceived habitability and protection (R1 to R4) and Wi-
llingness to modify the dwelling (R5). No item is worded in the reverse direction. A higher score 
indicates greater perceived habitability and protection and greater willingness to modify the dwe-
lling. Table 1 presents the code, the dimension, the text, and the direction of each item.

Table 1. Structure of the instrument.

Code Dimension Item Reverse

R1 Perceived habitability and protection After the recent hurricanes in Mazatlán, my 
housing remained suitable for habitation. No

R2 Perceived habitability and protection The physical structure of my housing made 
me feel safe after the recent hurricanes. No

R3 Perceived habitability and protection I consider my housing to be prepared to 
withstand future hurricanes. No

R4 Perceived habitability and protection I consider the materials used in my housing to 
be adequate for facing hurricanes in Mazatlán. No

R5 Willingness to modify the dwelling
I would like to make modifications to my 
housing to feel safer in the face of future 

hurricanes.
No

Note. Instrument “Perceptions about housing and hurricanes in Mazatlán.” 5-point response scale (Strongly disagree, Disagree, Neither 
agree nor disagree, Agree, Strongly agree). The instrument does not include reverse items. Source: Factoriza UAS, project FZ-EX-0001, 

survey LEV-0047, dataset DST-0038.

Procedure
Responses were collected through the survey questionnaire managed in Factoriza UAS, which 

records express online informed consent before the first item and does not collect identifying data. 
Factoriza froze the DST-0038 dataset with a cryptographic fingerprint and produced the descriptive 
statistics, internal consistency, and correlations among the items of the perceived habitability and 
protection dimension (runs RUN-00224 to RUN-00226). The complementary analyses were run 
with the data file and the item dictionary exported by the platform.

Data analysis
In a first stage, Factoriza UAS calculated the mean, standard deviation, skewness, kurtosis, 

percentages of responses at extreme values, and the corrected item-total correlation of each item; 
the internal consistency of the perceived habitability and protection dimension using Cronbach’s 
alpha(Cronbach, 1951), with the corrected item-total correlation and alpha if the item is deleted, 
and the correlations among its items, which the package documentation identifies as Spearman 
correlations, with 95% confidence intervals via Fisher’s transformation. In a second stage, the pro-
gram analisis_psicometrico.py, version 1.0, was run in Python 3.13.16(Python Software Foundation, 
2026), with NumPy 2.5.3(Harris et al., 2020), SciPy 1.18.1(Virtanen et al., 2020), and pandas 3.0.5. The 
program applies fixed, declared procedures, with no manual intervention in the calculations.

The program estimated McDonald’s omega total(McDonald, 1999/2013)for the habitability 
and protection dimension from a one-factor model; the single-item dimension does not allow the 
calculation of internal consistency coefficients. It also performed an exploratory factor analysis of the 
five items on the Pearson correlation matrix, preceded by the global Kaiser-Meyer-Olkin measure 
of sampling adequacy(Kaiser, 1974)and by item(Lorenzo-Seva and Ferrando, 2021)and byBartlett’s 
(1950)test of sphericity. The number of factors was determined by parallel analysis(Horn, 1965)with 
100 simulations and seed 2026, and extraction was by minimum residual. The program does not 
calculate the correlation between dimensions when one of them has a single item, so the rela-
tionship between perceived protection and willingness to modify the dwelling is described with 
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the corrected item-total correlation of R5 reported by Factoriza.
The reference values for interpreting the psychometric indices are treated as guidelines and 

not as decision rules(Ferrando et al., 2022). No item was eliminated; the program flags problema-
tic items and leaves the decision to the authors. No confirmatory factor analysis was run, which is 
proposed as future work.

Ethical considerations
Participation was voluntary and anonymous. Factoriza UAS records express online informed 

consent and does not collect names, emails, or other identifying data.

Declaration on the use of artificial intelligence
During the preparation of this manuscript, the Factoriza UAS platform was used for data ma-

nagement and for descriptive statistics, internal consistency and inter-item correlations; a Python 
analysis program with fixed and validated procedures, for omega and exploratory factor analysis; 
and the Claude Opus language model (Anthropic), to run that program, assist in the literature 
search, draft the manuscript and assemble the document from the results. The authors reviewed, 
corrected and approved the entire text, verified every reference and assume full responsibility for 
the content of the article.

RESULTS

Sample composition
Table 2 summarizes the flow of cases. Of the 19 people who opened the questionnaire, 8 

completed it and were analyzed, with no exclusions for quality control. All analyzed cases answered 
the five items. The proportion of unfinished questionnaires should be reviewed in the field survey.

Table 2. Sample composition.

Indicator Value

People who opened the questionnaire 19

Completed questionnaires 8

Cases excluded for quality control 0

Cases analyzed 8

Items 5

Note. Survey “Mazatlán · Post-hurricane housing and environmental resilience” (LEV-0047); population: any inhabitant of Mazatlán; 
territory: Mazatlán, Sinaloa. Dataset DST-0038, fingerprint 582d2d6cce15d63f. Source: Factoriza UAS. Preliminary data cut: n = 8 of a target 

of 100, with the survey open.

Descriptive statistics
Table 3 and Figure 1 present the descriptive statistics. The highest mean corresponded to 

the dwelling remaining suitable for habitation after recent hurricanes (R1: M = 4.50, SD = 0.53); all 
responses to this item fell at values 4 and 5, with 50 % at each. The other three habitability and 
protection items had the same mean and a wider spread: the safety offered by the physical struc-
ture of the dwelling (R2: M = 3.63, SD = 0.92), the preparation of the dwelling to withstand future 
hurricanes (R3: M = 3.63, SD = 1.06) and the suitability of its materials to face them (R4: M = 3.63, SD 
= 0.92). The willingness to modify the dwelling to feel safer in the face of future hurricanes obtai-
ned an agreement mean (R5: M = 3.88, SD = 0.99), with 25 % of responses at the maximum value.

The profile suggests a distinction between past experience and future expectation. Respon-
dents agreed that their housing remained habitable after recent hurricanes, but showed more 
reservations when assessing its structural safety, its preparation for future events and the suitability 
of its materials, and expressed, on average, willingness to modify the dwelling.

https://doi.org/10.62486/mo2026269
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Table 3. Descriptive statistics of the items.

Item M SD Skewness Kurtosis Floor Ceiling

R1 4.50 0.53 0.00 -2.80 50% 50%

R2 3.63 0.92 -0.49 0.42 13% 13%

R3 3.63 1.06 0.04 -0.94 13% 25%

R4 3.63 0.92 -0.49 0.42 13% 13%

R5 3.88 0.99 -0.86 0.84 13% 25%

Note. N = 8. Floor and ceiling indicate the percentage of responses at the minimum and maximum values. For readability, the corrected 
item-total correlation column calculated over the five items is omitted; its values are R1 = .809, R2 = .606, R3 = .794, R4 = .729, and R5 = -.770. 
For R5, that value is equivalent to its correlation with the sum of the four items of perceived habitability and protection. Factoriza UAS run 

RUN-00224. Preliminary data cut: n = 8 out of a target of 100, with the survey open.

Figure 1. Mean scores per item with one-standard-deviation error bars.

Note. N = 8. Scale from 1 to 5. Factoriza UAS run RUN-00224. Preliminary data cut: n = 8 out of a target of 100, with the survey open.

Internal consistency
Table 4 presents the item analysis for the perceived habitability and protection dimension, 

calculated by Factoriza, and Table 5 presents the coefficients from the complementary program. 
The dimension obtained α = .909 in both calculations and ω = .930. All items had high corrected 
item-total correlations: R3, preparedness for future hurricanes, was the most consistent with the 
rest (.905), followed by R1 (.860), R4 (.825), and R2 (.738). Eliminating any of them would not raise 
alpha above the value for the complete dimension.

The correlations between the items of the dimension were positive and high. The highest 
was that of R1 with R3 (.906, 95% CI [.556, .983], p = .002), followed by that of R3 with R4 (.855, 95% 
CI [.377, .973], p = .007). Five of the six correlations had confidence intervals that excluded zero; the 
exception was that of R2 with R4 (.692, 95% CI [-.025, .939], p = .057). The width of all the intervals 
reflects the small sample size.

https://doi.org/10.62486/mo2026269
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Table 4. Item analysis of perceived habitability and protection.

Item Corrected item-total r α if item deleted

R1 .860 .898

R2 .738 .902

R3 .905 .845

R4 .825 .870
Note. N = 8. The corrected item-total correlation excludes the item itself from the dimension total. Cronbach’s α for the full dimension = 
.909 with 4 items (RUN-00225 execution). The willingness to modify the dwelling dimension consists of a single item (R5), so it does not 

support this analysis. Source: Factoriza UAS. Preliminary data cut: n = 8 out of a target of 100, with the survey open.

Table 5. Internal consistency by dimension.

Dimension Items n α ω Observation

Perceived habitability and protection 4 8 .909 .930

Willingness to modify the dwelling 1 n/a n/a n/a Fewer than three items
Note. α = Cronbach’s alpha; ω = McDonald’s omega total from a one-factor model using minimum residual, without reverse-scoring items. 
Complete cases per dimension. Source: own elaboration with analisis_psicometrico.py 1.0 (Python 3.13.16), dataset DST-0038_FZ_EX_0001. 

Preliminary data cut: n = 8 out of a target of 100, with the survey still open.

Internal structure
The data were adequate for factor analysis according to the reference guidelines: the overall 

Kaiser-Meyer-Olkin measure was .832(Kaiser, 1974), item-level adequacy ranged from .750 to .929, 
and Bartlett’s test of sphericity was significant, χ²(10) = 20.89, p = .022. Parallel analysis suggested 
one factor (Figure 2), which explained 74.09 % of the variance (Table 6). With 1.6 cases per item, 
however, these indices are highly unstable, and the solution is presented to document the beha-
vior of the items.

The four habitability and protection items loaded highly and positively on the factor (Table 
7): R3 = .960, R1 = .886, R4 = .858 and R2 = .797. R5, willingness to modify the dwelling, loaded on 
the same factor with the opposite sign (-.792), so the program flagged it for review by the authors. 
This sign is consistent with the content of the item: the factor represents perceived protection, and 
willingness to modify the dwelling lies at its opposite pole.

Table 6. Variance explained by the factors.

Factor Sum of squared loadings % of variance Cumulative %

1 3.70 74.09 74.09

 
Note. KMO = .832; Bartlett’s test of sphericity: χ²(10) = 20.89, p = .022. Number of factors by parallel analysis: 1. Source: own elaboration with 

analisis_psicometrico.py 1.0 (Python 3.13.16), dataset DST-0038_FZ_EX_0001. With 1.6 cases per item, the solution is presented to document 
the behavior of the items and does not constitute conclusive evidence on the dimensionality of the instrument. Preliminary data cut: n = 8 

out of a target of 100, with the survey open.

Table 7. Factor loadings from the exploratory factor analysis.

Factor

Item 1 h² MSA Observation

R1 .886 .785 .805

R2 .797 .634 .908

R3 .960 .922 .750

R4 .858 .735 .829

R5 -.792 .627 .929 opposite sign

Note. Pattern matrix. Extraction by minimum residual and oblimin rotation (γ = 0) on the Pearson correlation matrix; 8 complete cases. 
h² = communality; MSA = measure of sampling adequacy per item. All loadings are shown. Source: own elaboration with analisis_

psicometrico.py 1.0 (Python 3.13.16), dataset DST-0038_FZ_EX_0001. With a single factor, no rotation is applied. For legibility, the dimension 
column is omitted: R1 to R4 belong to Perceived habitability and protection and R5 to Willingness to modify the dwelling. Preliminary data 

cut: n = 8 of a target of 100, with the survey open.

https://doi.org/10.62486/mo2026269
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Figure 2. Scree plot with parallel analysis.

Note. Eigenvalues of the reduced data matrix versus the mean of 100 simulated matrices of the same size (seed 2026). Source: own 
elaboration with analisis_psicometrico.py 1.0 (Python 3.13.16), dataset DST-0038_FZ_EX_0001. Preliminary data cut: n = 8 of a target of 100, 

with the survey open.

Relationship between perceived protection and willingness to modify the dwelling
The corrected item-total correlation of R5, which in this instrument is equivalent to its co-

rrelation with the sum of the four items of habitability and protection, was -.770 (note to Table 3). 
That is, in this data cut, people who perceived their housing as more habitable and protective ex-
pressed less willingness to modify it, and those who perceived it as less prepared expressed more. 
Factoriza does not report the confidence interval of this correlation, and with 8 cases the estimate 
is very imprecise.

Discussion of results
The purpose of this study was to describe the initial behavior of an instrument of perceived 

habitability and protection of housing against hurricanes with inhabitants of Mazatlán. Unlike what 
usually occurs in such small data cuts, the habitability and protection dimension showed high in-
ternal consistency (α = .909; ω = .930), high correlations among its items and a one-factor solution 
with high loadings. These results are encouraging, but should be read with caution: with 8 cases, 
the consistency coefficients and loadings are very unstable, and the simulation literature on alpha 
and omega coefficients has been developed with much larger samples(Malkewitzet al., 2023).

The high consistency of the dimension can be read in two ways. On the one hand, the four 
items share an evident content, the protection that the housing offers against hurricanes, and it 
is to be expected that they be closely related. On the other hand, the wording of the items is very 
similar, and in small samples similarities in wording can inflate the correlations. In the data cut 
matrix, case 4 answered the maximum value on the four protection items and case 8 low values 
on R3 and R4, so a few cases with extreme profiles may sustain a good part of the covariation. The 
quality of the responses must be reviewed before the final analysis(Ward and Meade, 2023).

The difference between the mean of R1 and that of the other three protection items suggests 
that people distinguish between the habitability that their housing retained after recent events 
and the protection they expect from it against future events. This distinction is consistent with 
the literature that associates risk perception with direct and indirect experience of events(Grover 
et al., 2025)and with the observation that the memory of previous events shapes risk perception 
of the next one (Lynch et al., 2023). It also indicates that R1, with very reduced variation, provides 
little discrimination capacity in this data cut.

The negative relationship between perceived protection and willingness to modify the dwe-
lling is the result of greatest substantive interest. It is consistent with the idea that the intention to 
reinforce the housing depends on the perception of its vulnerability, and with the evidence that 

https://doi.org/10.62486/mo2026269
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the adoption of structural measures depends on how owners value their cost, effort and efficacy(-
Zou et al., 2020). Nevertheless, willingness to modify the dwelling is not equivalent to the capacity 
to do so: Mexican evidence shows that socioeconomic vulnerability limits the response capacity 
of households(Salgado Hernández, 2026), and evidence from Florida shows that risk perception 
has a weak relationship with preparedness intentions(Abukhalaf, 2025). The instrument does not 
record home ownership or household resources, so it does not allow distinguishing between the 
intention and the possibility of adapting the housing.

Finally, the instrument measures perceived habitability and not the physical performan-
ce of the dwellings. Perceived safety and effective safety may differ, as suggested by the indoor 
environment risks that persisted after the apparent structural recovery of households in Puerto 
Rico(Rivera-Mariani et al., 2025). Therefore, the results of this instrument must be complemented 
with technical assessments of the dwellings.

CONCLUSIONS

The study met its objective within the scope allowed by a preliminary data cut of 8 cases. In 
its survey, the perceived habitability and protection dimension of the instrument of project FZ-
EX-0001 showed high internal consistency (α = .909; ω = .930) and, in the exploratory factor analysis, 
a one-factor solution with high loadings of its four items and a negative loading of the willingness 
to modify the dwelling. Respondents considered that their housing remained habitable after the 
recent hurricanes, but showed more reservations about its preparedness for future events, and the 
willingness to modify it was higher among those who perceived it as less protective. The results 
are promising, but with 8 cases they do not yet provide conclusive validity evidence.

The limitations are substantial. The sample of 8 cases, against a target of 100, with 1.6 cases 
per item, makes all statistics very unstable; the survey was still open and not everyone who opened 
the questionnaire completed it. The population was defined without an age criterion, the selec-
tion was not probabilistic, and no information is available on the respondents, their housing or 
the damage suffered. The willingness to modify the dwelling dimension has only one item, which 
prevents estimating its consistency. The instrument does not measure resilience in the broad sense 
referred to in the project title, nor the physical performance of the dwellings. The cross-sectional 
design prevents establishing dependency relationships, and no confirmatory factor analysis was 
performed.

These results give rise to decisions for the authors. The first is to expand the willingness to 
modify the dwelling dimension with at least two more items, so as to estimate its consistency and 
its relationship with perceived protection. The second is to assess whether R1 retains discriminatory 
capacity or whether it should be reformulated. The third is to set an age criterion for the population 
and to record tenure and type of housing, materials, damage suffered and household resources. 
The fourth is to identify the hurricanes to which the items refer. The fifth is to confirm the corre-
lation coefficient that Factoriza applied between items. None of these decisions was made in the 
present analysis, which retains the five original items.

As future lines, it is proposed to complete the survey up to the planned target, to repeat the 
exploratory factor analysis with a sufficient number of cases and then to evaluate the resulting 
structure by means of confirmatory factor analysis in an independent sample. Combining this 
instrument with technical assessments of the dwellings and with socioeconomic indicators would 
make it possible to contrast perceived protection with physical and social vulnerability, and to direct 
housing reinforcement programs in Mazatlán toward households that, perceiving themselves as 
unprotected, lack the resources to adapt.
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