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A B S T R A C T

Resilience is a valuable resource in attaining a productive life as well as successful and healthy aging. Little is
known about how older people who have experienced the impacts of disasters have fared, especially after
earthquakes, in the long term. This cross-sectional analytical study aimed to identify resilience and its associ-
ated factors among 324 older disaster survivors. Accordingly, participants reported having an intermediate
level of resilience (48.5%), followed by low (28.7%) and high (22.8%) levels. Age, marital status, literacy status,
current regular personal income, current health problem, frequent visits to health care centers, perceived
quality of life changes after earthquakes, and perceived social support had a statistically significant associa-
tion with resilience accounting for 33% of the variance in resilience. Nurses, mental health professionals, and
other health care practitioners should consider these findings for promoting the resilience of older disaster
survivors and develop multidimensional interventions for their disaster preparedness.
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Introduction

The increase of both the frequency and intensity as well as the
extreme effects of natural disasters1 has been observed globally.
Earthquake is one of the catastrophic natural disasters that occurs
without warning and results in the loss of life, and causes injury to
people, damages shelters, and causes displacement, or evacuation
during the emergency phase of the disaster cycle.2 People from
developing countries are the populations most vulnerable to these
natural disasters due to limited natural resources and adaptive capac-
ity related to financial constraints.3 Older people aged 65 years and
above4 have particularly been noted as experiencing negative health
consequences before, during, and after disaster events.5 Conse-
quently, exposure to natural disasters affects their mental health as a
long-term impact.6 Resource caravans (i.e., the accumulated resour-
ces) from prior experiences, maturity, and mature coping strategies
are required to overcome such adversities in life.7 However, the pre-
vious study has only focused on assessing the psychological comor-
bidities and distress among older people in disaster mental health
research.8 The positive psychological concepts in disaster-related
mental health research among the geriatric population, in terms of
the long-term post-disaster recovery, are not yet well-understood,
particularly concerning earthquake-related disasters.

Resilience is one of the most important concepts in disaster-related
mental health research for identifying the positive psychological char-
acteristics among older people. The word resilience originated from
the Latin word “Salire”which denotes spring up and “Resilire” indicates
spring back.9 Thus, resilience connotes the dynamic ability of the peo-
ple to respond and bounce back from the adversities in life, reintegrate
positively from the altered homeostasis, endure through challenges
faced with adversity and come back to the baseline status.9 Likewise,
Connor and Davidson10 mentioned resilience as the ability to thrive in
the face of difficult life circumstances and cope with stressors in life.
These concepts of resilience have been adopted for assessing resilience
among older disaster survivors.

People may develop resilient reintegration and come back to pre-
stressors functioning, or reintegrate with bio-psycho spiritual homeo-
stasis or with loss, or dysfunctionally reintegrate in the face of adversi-
ties and stressors in life.11 Evidence indicated that initiating disaster
preparedness activities for older people may facilitate their resilient
reintegration during and after a disaster and preparedness to adapt to
the adverse effects of future disasters.12 Thus, resilient older people
might be a source of inspiration to others and an invaluable resource
that can serve as the guide and strength to their families and the soci-
ety during disasters.13 Likewise, internal (i.e., self-efficacy, self-esteem,
physical and mental health, and self-reliance) and external (social net-
works) protective factors might facilitate resilient integration.9 Several
other factors are associated with resilience, such as age14, marital sta-
tus14, gender14�16, income17, education18, comorbidities19, displace-
ment after a disaster19, quality of life [QoL]20, limitation in activities of
daily living [ADLs]21, depressive symptoms21, and involvement in res-
cue activities and witnessing the real-life disasters.22 A systematic
review also revealed that age, gender, marital status, and race (i.e.,
non-modifiable factors), and social capital, social support, and spiritu-
ality (i.e., modifiable factors) were associated with resilience among
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older people who survived the natural (i.e., Typhoon Haiyan, hurri-
cane, and floods) and technological disasters.23

In addition, social support15,18,24 as well as community and socie-
tal factors such as local government support, governmental social
policies, culture, religion25 and access to health care services26 and
the health care system27 facilitate individual resilience. Disaster-
related experiences such as access to resource centers; types, and
severity of the trauma; loss of a close family member and economy;
timing of initiation of rescue procedures; and loss of shelter, liveli-
hood, food, and water are also related to individual resilience.19 Fur-
thermore, the context of adversity28 and advancing age29 might
influence one’s capacity to adapt to adversity in life. However, previ-
ous studies have been limited to general disaster events, and not spe-
cific to earthquakes, which may lead to greater loss than other types
of disaster. In addition, evidence is only available regarding related
factors and predictors of resilience, with a lack of evidence among
older disaster survivors from the testing of the model of resilience by
including the factors mentioned above.

Regarding earthquake experiences, some socioeconomic fac-
tors were reported to be related to resilience. A study on adult
survivors 18�60 years of age five years after the Sichuan earth-
quakes revealed that the age, marital status, chronic diseases, and
subjective support of females; the support-seeking behaviors of
males; and the household income of both males and females
were the significant predictors of resilience.30 It also revealed
that having chronic diseases increased resilience among males. A
relationship between socioeconomic factors and resilience was
also found based on the gender-based comparison.30 However,
there is a lack of evidence focusing on resilience and its associ-
ated factors among older disaster survivors, especially on earth-
quake related disaster.13,23

The resilience among Nepalese older people was of great concern
for a number of reasons. Nepal is the 11th most earthquake-prone
country, along with being the top 20th country in the world facing
multi-hazards.31 The high impact of the loss of life, high numbers of
missing and injured people, and the displacement of more than a mil-
lion families from their hometowns are evidence.32 The Nepal earth-
quake of 2015 was particularly devastating; it was responsible for
8,790 deaths and 22,300 injuries.33 These earthquakes damaged
nearly 800,000 homes, including as many as 23% of the homes of
older people.34 In addition, only 60% of the damaged houses have
since been constructed,35 and people are still living in cramped
homes36 and temporary shelters.37 People of rural communities of
the earthquake-affected districts of Nepal are also experiencing
financial hardships, limited access to many facilities such as transpor-
tation, health care services, and difficulty fulfilling their basic needs.
Nepalese people aged 60 years and above tend to experience more
severe difficulties during and after disaster than their counterparts in
other countries, as reported by the country’s ranking in the Help Age
Disaster Risk and Age Index (30th among 190 countries).38

Accordingly, some relevant factors were selected from the disas-
ter resilience of the place [DROP] model proposed by Cutter et al.39

and the findings of previous studies to examine their influence on
resilience among older people exposed to a disaster. The DROP model
addresses federal and state policies and regulations and the other
indicators (i.e., ecological, social, economic, institutional, infrastruc-
ture, and community competencies indicators) that might signifi-
cantly influence resilience.39 Thus, the hypotheses of the study with
the selected variables were: (1) socio demographic characteristics (i.
e., age, gender, religion, marital status, literacy status, type of family,
current regular personal income, and receiving old-age allowances
[OAA]); (2) health-related characteristics (i.e., current health prob-
lems, problems in performing ADLs, frequent visits to health care
center [HCC], and access to HCC), (3) earthquake-related characteris-
tics (i.e., sustaining self-injuries, witnessing the injury to and/or
death of family members, witnessing the injury to and/or death of
relatives/neighbors, experiencing damage to residence and displace-
ment from the original domicile and QoL changes after 2015 earth-
quakes), and (4) social characteristic (i.e., perceived social support)
had a statistically significant association with resilience among older
disaster survivors. In addition, another hypothesis was to test the
model (including the factors that have a statistically significant rela-
tionship with resilience among disaster survivors) for its model fit.
Identifying both modifiable and non-modifiable factors can provide a
basis for promoting resilience among older disaster survivors and
developing the approach in supporting their ability to cope with dis-
asters as well as their being well-prepared for specific future
disasters.13,40 Therefore, this study aimed to, (1) identify the resil-
ience, (2) examine the factors associated with resilience, and (3) test
the model for its fit with the data among older disaster survivors of
the Nepal earthquakes of 2015.

Methods

Design and setting

A cross-sectional analytical study was carried out in one of the 14
worst-hit districts of Nepal (i.e., District “A”) by the 2015 earth-
quakes.41 People in this and surrounding districts were grossly
affected by the earthquakes of 201542 and the landslides of 2020.43

This district was the most disaster-prone42,43 because of its weak-
ened landmass caused by the 2015 earthquakes.42 This district is
characterized by a significant diversity in terms of both geography
and ethnic groups, which might be a fair representation of the popu-
lations of the 14 earthquake-affected districts of Nepal.

Sample and sampling

This paper is part of a large project of causal modeling for promoting
resilience that consisted of 9 explanatory variables (i.e., self-efficacy, self-
esteem, social support, spirituality, optimism, mental health, life satisfac-
tion, perceived stress and loneliness). The calculated sample size was
324 (30 participants per explanatory variables [n = 270] based on the
recommendation of Nunally and Bernstein (1994 as cited in Norris44)
with 20% of non-response (i.e., 54 participants) as suggested by Bethle-
hem.45 Cluster and stratified random sampling techniques were
employed to recruit the 324 participants. An online random number
generator46 was used to generate random numbers. Four steps were
applied: 1) Clusters based on district. One District “A”was chosen from 14
clusters representing 14 heavily-affected districts by the 2015 Nepal
earthquakes via simple random methods using random numbers. 2)
Strata based on municipality/rural municipality. Three rural municipalities
B, C, D, and one municipality E of the selected district were randomly
chosen using random numbers. 3) Strata based on city or village number
of the selected municipality and three rural municipalities. One number
representing each municipality was selected randomly using random
numbers. (4) Selection of participant. The required number of participants
was calculated from four strata (B, C, D, and E) using the recommended
formula by Stat Trek.47 Then, an equal proportion of participants (older
people), comprising 86, 57, 49, and 132 from those strata, respectively,
were selected randomly using a sampling frame.

The older people were recruited based on the following inclusion
criteria: aged 65 years and above; able to understand, communicate
verbally, and respond to questions in Nepalese; inhabitant of an
earthquake-affected area; affected by the above-mentioned disaster
(s); and willing to take part in the study. Only one older person from
each household was selected randomly to ensure the collection of
data corresponding to a greater variety of experiences. Twenty-three
of the recruits were excluded due to refusal to participate (n = 9),
communications barriers (n = 8), withdrawal from participation



Table 2
Earthquake-related Characteristics and Level of Perceived Social Support of Partici-
pants (N = 324)

Variables N (%)

Self-Injured
Yes 34 (10.5)
No 290 (89.5)
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(n = 4), psychiatric co-morbidities and on medications (n = 1), and
post-traumatic stress disorder [PTSD] (n = 1) screened by using 5-
items Primary Care (PC) PTSD Screen for the Diagnostic and Statistical
Manual of Mental Disorders [DSM]-5 [PC-PTSD-5] scale with the
dichotomous response having an excellent diagnostic accuracy.48

Thus, additional participants who met the inclusion criteria were
chosen randomly from the sampling frame to compensate until the
sample size reached 324.
Witness of Injury to and/or Death of Family Members
Yes 50 (15.4)
No 274 (84.6)

Witness of Injury to and/or Death of Neighbors/Relatives
Yes 61 (18.8)
No 263 (81.2)

Displacement from Original Domicile after Earthquakes
Yes 79 (24.4)
No 245 (75.6)

Received Mental Health Support after Earthquakes
Yes 48 (14.8)
No 276 (85.2)

Received Financial Support from Government
of Nepal after Earthquake
Yes 298 (92.0)
No 26 (8.0)

Participation in Activities for Mental Health Promotion
after Earthquake
Yes 73 (22.5)
No 251 (77.5)

Earthquake Damage to Residence
Minor/Moderate 62 (19.1)
Instrumentation

The instruments used to collect data comprised three parts.

(1) A 25-item structured questionnaire of socio-demographic, health-
related, and earthquake-related characteristics plus 1 item asking
about perceived QoL changes after earthquakes (Tables 1 & 2), which
was developed in consideration of the literature.49,50

(2) The 10 item Connor & Davidson Resilience Scale Nepali Version
(CD-RISC-10-NP)51 was used to assess resilience among older
disaster survivors. The responses ranged from 0 (not true at all) to
4 (true nearly at all the time); the total scores range from 0 to 40.
The level of resilience was categorized based on median and quar-
tile scores. The 1st quartile represented low resilience, the 2nd and
Table 1
Socio-demographic and Health-related Characteristics of Participants (N = 324)

Variables N (%)

Socio-demographic Characteristics
Age (years)

65�74 188 (58.0)
75�84 113 (34.9)
85 and above 23 (7.1)

Gender
Male 151 (46.6)
Female 173 (53.4)

Religion
Hindu 274 (84.6)
Buddhist 28 (8.6)
Christian 22 (6.8)

Marital Status
Married 169 (52.2)
Widowed/Separated/Divorced/Unmarried 155 (47.8)

Literacy Status
Illiterate 253 (78.1)
Literate 71 (21.9)

Type of Family
Nuclear 151 (46.6)
Joint 173 (53.4)

Current Regular Personal Income
Yes 103 (31.8)
No 221 (68.2)

Receiving OAA
Yes 223 (68.8)
No 101 (31.2)

Health-related Characteristics
Current Health Problems

Yes 293 (90.4)
No 31 (9.6)

Problems in Performing ADLs
Yes 171 (52.8)
No 153 (47.2)

Frequent Visits to HCC
Yes 205 (63.3)
No 119 (36.7)

Had Access to HCC
Yes 248 (76.5)
No 76 (23.5)

Note. Minimum to maximum age: 65 to 99, Mean age in years, SD: 74.08, 6.73.

Complete Destruction 262 (80.9)
Perceived QoL After Earthquakes

Worse 131 (40.4
About the Same 58 (17.9)
Slightly Better/Better 135 (41.7)
3rd quartiles indicated an intermediate level of resilience, and the
4th quartile described the highest resilience level.52

Regarding the development of CD-RISC-10, Campbell-Sills and
Stein53 reanalyzed the factor structure of the 25 item CD-RISC and
retained 10 items only and reported the factor loadings greater
than 0.4 with determinacy of 0.93 and reliability coefficient of .85,
and correlation with the 25 items Connor & Davidson Resilience
Scale (CD-RISC-25). In addition, CD-RISC-10 was found reliable
and valid among earthquake survivors in China.54 Furthermore,
Sharma et al.51 translated and validated the CD-RISC-10 into
Nepali language. The findings of confirmatory factor analysis
(CFA) by Sharma et al.51 were x2 = 34.33, df = 34, x2: df = 1.01,
Root Mean Square Error of Approximation (RMSEA) = .009, Com-
parative Fit Index (CFI) = .99, along with good to excellent internal
consistency reliability (a = .87 to > .90) and test-retest stability
(r = .89).

(3) The 12-item Multi-Dimensional Scale of Perceived Social Support,
Nepali Version (MSPSS-N)55 was used to assess perceived social
support among older disaster survivors. It consists of a 7-point Lik-
ert scale ranging from 1 (very strongly disagree) to 7 (very
strongly agree) with three subdomains (family, friends, and signif-
icant other). The total scores range from 12 to 84. The interpreta-
tion of the MSPSS-N scores is as follows: 12�35 (low perceived
support), 36�60 (medium perceived support), and 61�84 (high
perceived support).56 Concerning the development of MSPSS,
Zimet et al.57 developed this instrument and reported its internal
consistency reliability (a = .88) and the test-retest reliability after
2 to 3 months with the construct validity with Hopkins Symptom
Checklist. In addition, Tonsing et al.55 translated and tested the
MSPSS into the Nepali language (MSPSS-N) among 153 Nepalese
people and reported the MSPSS-N as a reliable and valid
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instrument. Likewise, MSPSS-N was found to be reliable (a = .89)
among disaster survivors with spinal cord injury.15
In this study, the CD-RISC-10 and MSPSS were validated by three
experts in mental health and geriatrics. The reliability coefficients of
CD-RISC-10-NP and MSPSS-N were 0.89 and 0.93 respectively among
37 older disaster survivors following the suggestions of Perneger
et al.58 Additionally, the psychometric properties of CD-RISC-10-NP
and MPSS-N among 324 older people in the current study indicated
an acceptable level (see Tables 6 & 7).

Data collection procedure

Considering the geographical variability, pandemic situation,
transportation difficulties, and suggestions of administrative authori-
ties, five local research assistants [RAs] having at least diploma level
education and residing in four different selected settings were
recruited for data collection. The RAs were intensively trained by the
primary researcher [PR] through video clips, guidelines, and a check-
list regarding data collection procedures, face-to-face discussion con-
cerning informed consent, data collection instruments, and tips on
effective communication techniques. The process of inter-rater reli-
ability between the PR and RAs was performed to ensure consistency
Fig. 1. Path Analysis of Socio-demographic, Health-Related and Earthquake-Related Characte
Note. Highly non-significant three paths (problems performing activities of daily living

deleted from the model. Chi-Square = 5.17 (p = .160), x2: df ratio = 5.17/3 (1.72), GFI = .99, A
NNFI = .91. ITRNDORN: Injury to and/or Deaths of Relative/Neighbor. PQoLCAE: Perceived Q
Regular Personal Income. CHP: Current Health Problems.

Criteria for model fit indices: Goodness of Fit Index (GFI) = >.9080; Adjusted Goodness of
ized Root Mean Square Residual (SRMR) = <.05 and Root Mean Square Error of Approximat
(NFI) = >.95 [superior fit]79, 80 and Non-Normed Fit Index (NNFI) = >.9 and x2 with significan
(Wheaton et al, 1977 as cited in Azman81).
in the data collection. The data were collected during August to Octo-
ber 2020 through a face-to-face interview at the home of each
respondent which took 45 minutes to complete. Each interview
schedule was checked for completeness and accuracy by the PR and
RAs. Central editing of the interview schedules was also done to iden-
tify any missing information and errors to prepare for data analysis.

Data analysis

Data were analyzed in SPSS Statistics for Windows, version 16.0
software (SPSS Inc., Chicago, Ill., USA), using descriptive statistics
such as frequency, percentage, mean, standard deviation, skewness,
and kurtosis to describe socio-demographic, health-related, and
earthquake-related characteristics as well as the level of resilience
and perceived social support. Furthermore, the relationships between
variables and multi-collinearity were examined using Pearson prod-
uct-moment correlation and point-biserial correlation analysis. Then,
all the variables correlated with resilience were entered into the
model to perform multiple linear regression analysis to determine
the predictors of resilience after testing all the assumptions (see
Table 5). Path analysis with maximum likelihood estimation (see
Fig. 1) was performed using Confirm IBM SPSS Analysis of Moment of
Structures [AMOS] version 21 software (Amos Development Corpora-
tion, USA) to identify the factors that had significant effects on
ristics and Perceived Social Support Variables Predicting Resilience (N = 324)
, receiving old-age allowances, and injury to /deaths of neighbors and relatives) were
GFI = .93, SRMR = .0095, RMSEA [CI], PCLOSE = .05 [.00, .11], 435, CFI = .99, NFI = .99, and
uality of Life Changes After Earthquakes. FVHCC: Frequent Visits to HCC. CRPI: Current

Fit Index (AGFI) = >.80 (Hu &Bentler, 1999 as cited in Azman81) and > .9080; Standard-
ion (RMSEA) = < .05 to .0879; Comparative Fit Index (CFI) = >.95 and Normed Fit Index
t p-value (expected with > 250 samples)80 and Normed Chi-Square (x2: df ratio) = < 5.0



Table 3
Participants’ Level of Perceived Social Support and Resilience (N = 324)

Variables N (%)

Level of Perceived Social Support a

Low (< 35) 34 (10.5)
Medium (36�60) 97 (29.9)
High (> 61�84) 193 (59.6)

Level of Resilience b

Low (� 14 [based on 1st quartile]) 93 (28.7)
Intermediate (15 to 26 [based on 2nd and 3rd quartiles]) 157 (48.5)
High (>26 [based on 4th quartile]) 74 (22.8)

a x̅ (SD): 58.52, 17.11.
b x̅ (SD) = 20.28 (8.76).
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resilience and test the model for its fit with the data. Then, the signifi-
cance of the relationships was interpreted based on a p-value of � .05
at a 95% confidence level.

Ethical considerations

Ethical approval was obtained from the Center for Social and
Behavioral Sciences Institutional Review Board, Faculty of Nursing,
Prince of Songkla University (PSU), Thailand (Document No. 2020NS:
Qn005), and the Nepal Health Research Council, Nepal (Ref. No.
2114). In addition, permission was obtained from the administrative
authority of the rural municipalities as well as the municipality of
District “A”, Nepal. Written informed consent from literate partici-
pants or an authorized witness (i.e., family members of illiterate par-
ticipants) and verbal informed consent from illiterate participants
were obtained. Confidentiality and anonymity were assured by giving
each respondent a code number, and keeping the consent form sepa-
rate from the interview schedules.

In terms of beneficence, individual health education on the ways
of promoting mental health (via a booklet) along with prevention
and control of corona virus disease, 2019 (COVID-19) in consideration
of the ideas and practices of the participants was provided to each
respondent after completing the interview session. The right to fair
treatment was ensured by providing 100 NPR (Nepalese rupee) to
each respondent as a small token of appreciation for their valuable
contribution. To help control and prevent COVID-19 infection during
the time of data collection, procedures in full compliance with the
WHO, national, and local guidelines were strictly adhered to. The PCR
tests prior to entering each setting were performed (i.e., negative test
reports), as well as practicing physical distancing, wearing a face
mask, using alcohol-based hand wash, and providing a face mask to
each respondent to wear during the interview.

Results

Respondent characteristics

Table 1 shows the highest percentage of participants belonged to
the 65 to 74-year-old age group (58.0%) with a mean age of
74.08 years (SD = 6.73). The participants were predominantly female
(53.4%), Hindu (84.6%), married (52.2%), and illiterate (78.1%); lived
in joint (53.4%) and nuclear (46.6%) families; and had current health
problems (90.4%) and difficulties performing ADLs (52.8%). In addi-
tion, the majority of participants received OAA (68.8%), visited HCC
frequently (63.3%), and had access to HCC (76.5%). But the majority of
them did not have any current regular personal income (68.2%).

Table 2 reveals that most of the participants had not experienced
injury to self (89.5%). Some of them had witnessed injury to and/or
death of family members (15.4%), and witnessed injury to and/or
death of neighbors/relatives (18.8%). The majority of them were not
displaced from their original domicile after the earthquakes (75.6%);
although they had suffered complete destruction of their abode
(80.9%); and had not received any formal mental health support
(85.2%) or benefited from any activities of mental health promotion
(77.5%) after the earthquake. However, most of them had received
financial support from the government (92%), while some partici-
pants perceived a worse (40.4%) and slightly better/better QoL
(41.7%) after the earthquakes its nearly equal proportions.

Level of resilience and perceived social support

Table 3 exhibits that 59.6% of participants reported a high level of
perceived social support with an overall mean score of 58.52
(SD § 17.11). Nearly half of the participants had a resilience of an
intermediate level with an overall mean score of 20.28 (SD § 8.78)
with scores ranging from 0�40.

Factors associated with resilience

Table 4 illustrates that only gender (r pb = .33, p = .000), marital
status (r pb = .32, p = .000), and current regular personal income
(r pb = .31, p = .000) had a moderate positive relationship with resil-
ience. Other factors showed a weak relationship with resilience (see
Table 4).

The results showed that marital status [b = .14, p = .007], literacy
status [b = 18, p = .000], current regular income [b = .19, p = .000]),
perceived quality of life changes after earthquakes [b = .13, p = .006]),
and social support [b = .22, p = .000] had statistically significant posi-
tive effects on resilience (see Table 5, Fig. 1). Age [b = -.14, p = .004],
current health problems [b = -.11, p = .017], and frequent visit to HCC
[b = -.13, p = .006] had significant negative effects on resilience.
Except for perceived social support with resilience which had a
medium size relationship, all the other significantly associated varia-
bles had a low size relationship (see Table 5, Fig. 1). The above-men-
tioned factors also showed the model fit with the empirical data
(x2 = 5.17 [p = .160]), x2: df = 1.72, GFI = .99, AGFI = .93, RMSEA = .05
[.00, .11], SRMR = .01, CFI = .99, NFI = .99, NNFI = .91) (see Fig. 1) that
explained 33% of the total variance on resilience.

Discussion

In this study, the majority of participant were Hindu and aged 65 to
74 years, with almost equal proportions of males and females. The
findings on religion and gender in the present study concur with the
national and District “A” profile.59 However, the percentage of partici-
pants in the age group of 65 to 74 years (58.0%) was slightly lower in
the current study compared to the national (67.9%) and district profile
(64.3%).59 But, the proportion of participants aged 65 to 74 years in
this study was higher than the participants aged 75 years and above.

The majority of participants reported having resilience at an inter-
mediate level (i.e., neither low nor high level of resilience). This find-
ing is similar to Wagle et al.60 who found that older people residing
in the urban setting of the earthquake-affected district had a moder-
ate level of resilience after two years of Nepal earthquakes. Our older
people living in a rural setting, who were in the recovery/reconstruc-
tion phase 5 years after the 2015 Nepal earthquakes, did not have as
high a level of resilience as expected due to some reasons. The resi-
dences of nearly 81% of participants in the present study were
destroyed, and 92% of them had received some financial but little
informal mental health (14.8%) support. Furthermore, a sizable pro-
portion of the Nepalese population live under the poverty line
(25.2%) and are fully dependent on internal and external support sys-
tems.61 However, the government of Nepal provided an insufficient
grant to their citizens to rebuild their houses after the earthquake.36

Additionally, the government of Nepal’s involvement in



Table 4
Correlation of Socio-demographic, Health-Related and Earthquake-Related Characteristics and Perceived Social Support with Resilience (N = 324)

Variables Correlation with Resilience

r p

Socio-demographic Characteristics
Age (years)a -.22 .000***
Gender (1 = Male, 0 = Female) b .33 .000***
Religion (1 = Hindu, 0 = Others) b .05 .363
Marital Status (1 = Married, 0 = Unmarried/Widowed/Divorced/Separated) b .32 .000***
Literacy Status (1 = Literate, 0 = Illiterate) b .29 .000**
Type of Family (1 = Joint/Extended, 0 = Nuclear) b -.06 .258
Current Regular Personal Income (1 = Yes, 0 = No) b .31 .000***
Receiving OAA (1 = Yes, 0 = No) b -.22 .000***

Health-related Characteristics
Current Health Problems (1 = Yes, 0 = No) b -.21 .000***
Problems Performing ADLs (1 = Yes, 0 = No) b -.22 .000***
Frequent Visits to HCCs (1 = Yes, 0 = No) b -.12 .029*
Access to HCCs (1 = Yes, 0 = No) b .10 .061

Earthquake-related Characteristics
Self-injured (1 = Yes, 0 = No) b -.01 .894
Witness of Injury to and/or Death of Family Member (1 = Yes, 0 = No) b .02 .711
Witness of Injury to and/or Death of Neighbor/Relative (1 = Yes, 0 = No) b .18 .001**
Displacement from Original Domicile after Earthquakes (1 = Yes, 0 = No) b .06 .323
Earthquake Damage to Residence (1 = Complete Destruction, 0 = Minor/Moderate Damage) b -.04 .522
Perceived QoL Changes After Earthquakes (1 = Slightly Better/Better, 0 = Worse/About the Same) b .16 .004**

Perceived Social Support a .24 .000***
a = Pearson correlation.
b = Point-biserial correlation.
* Correlation significant at the .05 level (2-tailed).
** Correlation significant at .01 level (2-tailed).
*** Correlation significant at < .001 level (2-tailed). ADLs: Activities of Daily Living. OAA: Old Age Allowances. HCC: Health Care Center.

Table 5
Standardized Regression Estimates of Socio-demographic, Health-Related and Earth-
quake-Related Characteristics and Perceived Social Support with Resilience

Variables Estimate SE CR b p

Socio-demographic Characteristics
Age (years) -.18 .06 -2.91 -.14 .004
Gender a 1.72 .97 1.76 .10 .078
Marital Status a 2.46 .92 2.68 .14 .007
Literacy Status a 3.81 1.07 3.57 .18 .000
Current Regular Personal Income a 3.45 .91 3.80 .19 .000

Health-Related Characteristics
Current Health Problems a -3.37 1.41 -2.39 -.11 .017
Frequent Visit to HCC a -2.36 .87 -2.73 -.13 .006

Earthquake-Related Characteristics
Perceived Quality of Life Changes
After Earthquakes a

2.27 .83 2.73 .13 .006

Perceived Social Support .11 .02 4.67 .22 .000
a Dummy Coded Variables (as shown in Table 4). Achieved Assumptions for Multi-

ple Regression Analysis: No Missing Data, No Outlier Based on Standardized Residual
Value Within § 3.3 and Case-Wise Diagnostics, Normality by Skewness and Kurtosis
Value, Linearity by Bivariate Scatter Plots, Homoscedasticity by Multivariate Scatter
Plot of the Standardized Residuals, No Autocorrelation [Durbin Watson = 1.58], No
Multi-collinearity Based on Correlation Among Independent Variables (r = between
.001 to .505), Tolerance [.60 to .94] and VIF [1.07 to 1.66]. HCC: Health Care Center. CR
values beyond § 1.96 establishing significance at p < .05 level.79 R2 = .33.
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reconstruction activities is slow because of political unsteadiness,
confusion, and bureaucracy.36 Consequently, the people of Nepal,
including older people, continue living in cramped homes to this
day.36 Furthermore, COVID-19 poses other challenges for the Nepal-
ese people,37 including all reconstructive work being suspended.62 It
can also be said that the aftermath of other types of natural disasters,
such as the landslides and floods in 202063, as well as fears related to
the COVID-19 pandemic during the time of data collection, may have
a detrimental effect on the participants’ resilience level. In addition,
factors like people’s socio-economic status and ability for physical
adaptation to disasters64, political crisis or instability, financial
constraints, and the structures of the government and/or existing
institutions65 might influence not only the recovery process of disas-
ter survivors but also the risks of future disasters. Therefore, all of the
above-mentioned situations might be the reasons why our partici-
pants did not have high resilience after five years of the Nepal earth-
quakes 2015.

The study findings are dissimilar with those of some previous
studies that reported high resilience scores among older disaster
survivors.14,66 The differences in resilience scores across studies
might be related to different geographical settings and instruments
utilized to measure resilience outcomes30; the socio-economic, envi-
ronmental, and institutional factors of regions and localities; timely
emergency response and relief efforts; recovery measurement67; and
exposure to other disasters during the recovery period. The interme-
diate level of resilience in our study population was found when con-
sidering the low level of support compared to those previous studies.

The current study reports that age had a statistically significant
negative effect on resilience. The more advanced the age, the lower
the resilience level. This finding is in line with the results reported by
Liddell and Ferreira14, who emphasized that advancing age decreases
resilience scores. Hence, the findings of this study refute the inocula-
tion hypothesis discussed by Palgi et al.7, who mentioned that older
people are more resilient because of their coping styles, maturity,
prior experiences, social support, flexibility, and emotional regula-
tion. Gender did not have a statistically significant effect on resil-
ience. Gender-based differences in resilience have been found by
other studies conducted among adult earthquake survivors.15,22,30

However, our study focused on older people who survived a disaster,
who might have other factors that affect resilience, such as socioeco-
nomic factors and diminished functional ability based on the resource
theory.7 So, these might be the most plausible reasons in this study
for not revealing a significant effect of gender on resilience.

Likewise, marital status had a statistically significant positive effect
on resilience. In addition, the resilience scores tended to be higher
among married participants. This finding is also supported by the
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'Marriage Protection Explanation' of Hagedoorn et al.68 and the 'Mar-
riage Resource Model' of Williams and Umberson.69 In addition, social
scientists have predicted that, because married people are more likely
than their counterparts to have more intimate relationships (i.e., with
their spouse), better social support, larger social networks, more public
commitments, and receive care and comfort from their partner, they
tend to be more resilient.70 In the Nepalese context, most older people
are deprived of private savings, a pension, social security, or support
from the public health system. Therefore, living with a spouse may be
a more significant protective factor in terms of resilience later in life.
That way, they may receive economic, social, and physical support
from their spouse. This might be the most likely explanation why our
married participants had higher resilience scores than those who did
not live with a partner. However, this finding was different from that
reported by Ni et al.30 showing a significantly lower resilience scores
among married adults who had survived the Sichuan earthquake. This
incongruence could be explained partly by the differences in age
groups between the studies.

The current study also reports that literacy status had a statisti-
cally significant positive effect on resilience. This finding is consistent
with that of Schwind et al.22 who found higher resilience scores
among literate earthquake survivors. A study by Hoffman and Ble-
cha71 supported that educated people have better knowledge, capa-
bilities, perceptions, and skills that render them better prepared to
cope with and adjust to a given disaster. This further promotes an
effective response on their part to warnings; enhances their appro-
priate understanding of the situation they face; provides them with
better accessibility to and mobilization of social, material, and infor-
mational resources; which ultimately lowers their vulnerability to
disasters. This might be the reason why the literate participants
reported a higher level of resilience than the illiterate ones. Similarly,
having chronic health problems was related to lower resilience
scores, which is supported by a systematic review72 and a study
among female earthquake survivors.30

In addition, having a current regular personal income was the pre-
dictor of resilience and associated with higher resilience scores than
lacking such income. This finding is in line with those of previous
studies.17,30 Likewise, Hoffmann and Blecha71 have suggested that
economic resources facilitate disaster preparedness activities via
structural adjustment during residence reconstruction and relocation
from disaster risk zones. The current study shows that receiving OAA
did not statistically significantly predict resilience. The reasons might
be related to the age factor and the insufficient amount of OAA dis-
tributed by the government of Nepal. In addition, 61.7% of the partici-
pants in the previous study73 mentioned that OAA for those of an age
over 70 years was not sufficient to meet their daily expenses, and
that it was difficult to receive those allowances because of long wait-
ing hours at the distribution offices.

The current study shows that the frequent visits to HCC had a sta-
tistically significant negative effect on resilience. Higher resilience
scores were reported among participants who did not visit HCC fre-
quently compared to those who did. Customarily, Nepalese older
people with chronic health problems and who are on medication
tend to visit HCC on a regular basis.74 Although an integrated mental
health care approach is employed at primary health care facilities to
fill the treatment gap between the mental health service demands
and the accessibility and availability of mental health services, this
approach is yet to yield the expected benefits in respect to the mental
health service coverage in Nepal.75 Additionally, due to the lack of
formal mental health support for our participants after the earth-
quake, the resilience scores tended to be low even though they have
visited HCC frequently.

Being a witness of injury to and/or the death of relatives/neighbors
during the earthquakes did not have a statistically significant effect on
resilience, which was consistent with the results reported by Ni et al.30
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However, a statistically significant positive correlation of being a wit-
ness of injury to and/or the death of relatives/neighbors during the
earthquakes and resilience wad found in this study. This finding is sim-
ilar to a previous study22 conducted among Nepalese earthquake sur-
vivors of 18�85 years of age 1 year after the 2015 earthquakes, which
found that exposure to rescue attempts, witnessing the death of
others, and involvement in the management of dead bodies promoted
the resilience level of disaster survivors. This finding is also supported
by the conservation of resources (COR) theory that stated the defensive
response, i.e., active coping during a resource deficient situation.76 In
addition, those who witnessed the injury to and/or death of relatives/
neighbors during earthquakes calmed their minds and consoled them-
selves regarding their loss when recalling having seen other families
lose their loved ones and property due to earthquakes. Additionally,
they coped with post-earthquake situations more easily when partici-
pating in the distribution of relief aid, the management of dead bodies,
and the funeral activities for the deceased. Owing to these repeated
experiences, they expressed that they harbored no fear or anxiety
regarding their loss, future disasters, or the ensuing negative repercus-
sions that might befall them. Instead, they considered these experien-
ces to be a source of strength, which would help them cope with any
situation they might encounter in the future, even the consequences
of future disasters.

In addition, a non-significant relationship was found when taking
into account damage sustained by one’s residence. This finding is in
contrast with the previous study among the Nepalese earthquake
survivors one year after whose abodes were significantly damaged.22

However, 5 years after the 2015 earthquakes, i.e., the time when this
study was conducted, most of the older people had received substan-
tial support in having their earthquake-proof houses built. This is a
possible reason for the level of damage sustained by one’s residence
not leading to a statistically significant relationship with resilience in
the current study.

Perceived QoL changes after earthquakes had a statistically signifi-
cant positive effect on resilience. Informally, the participants reported
a slightly better/better quality of life after earthquakes because of the
relief support that they had received from several sources such as the
government, national and international non-governmental organiza-
tions, and banks, as well as their ability to have an earthquake-proof
concrete house built. Furthermore, some of them perceived earth-
quakes as an opportunity for the development of their communities
and families; some pointed out that their community had been trans-
formed as a result of the reconstruction and development activities
undertaken after the earthquakes. Therefore, this might explain why
the perceived QoL changes after earthquakes contributed to the resil-
ience of the participants in the current study. Since this is a novel
finding, further research is required to explore this relationship.

Finally, our study found perceived social support as a statistically
significant positive effect on resilience. This is an identical finding
with previous studies,15,24 which highlighted social support as a valu-
able protective factor for enhancing resilience among disaster survi-
vors. Ni et al.30 also reported that support-seeking behaviors among
males and the perceived level of support among females were signifi-
cant predictors of resilience among disaster survivors. In addition,
Southwick et al.77 reported that the social systems that encircle peo-
ple enable them to adapt to traumatic events and life stressors.
Therefore, this might be the reason for revealing the statistically sig-
nificant predictive relationship of social support with resilience.

Strengths

The strengths of the study consists it applying a probability sam-
pling technique to select both the setting and participants. Thus, its
findings provide a fair representation of and can be generalized to
the older people residing in the 14 districts of Nepal, which were
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heavily affected by the 2015 earthquakes. This study used the stan-
dard instruments that had construct validity and reliability among
older people experiencing disaster.

Limitations

Although our findings add to the existing knowledge in gerontology,
there were some limitations. Because of its cross-sectional nature and the
fact that the participants were surveyed five years after the 2015 earth-
quakes, there is possibility that recall bias might have exerted some con-
founding influence on1,5,6 the data set. It is also difficult to derive definite
conclusions on the direction of causality of the selected independent vari-
ables on resilience from only the face-to-face interviews with older peo-
ple at one point of time. This means that biases might have occurred
leading to an inability to arrive at the true resilience level of older people
of this study. Since rural people are more vulnerable to disasters,78 the
current study was conducted in a rural setting only. This research did not
analyze the effects of other modifiable psychosocial and spiritual varia-
bles of resilience. Therefore, future comparative research is warranted to
explore psychosocial and spiritual variables and other factors associated
with resilience among older people residing in urban and rural communi-
ties. A larger sample size is required to be able to generalize results to
those who have no disaster experiences, and one of different ethnicities
and cultures.

Conclusions

This study concludes that the majority of older disaster survivors had
an intermediate level of resilience. Various factors (age, marital status, lit-
eracy status, current regular personal income, current health problems,
frequent visits to HCC, perceived QoL changes after earthquakes, and per-
ceived social support) were identified as having significant associations
with resilience among older disaster survivors. The model with these fac-
tors fitted with the empirical data and accounted for 33% of the variance
in resilience. In addition, perceived social support was the medium-size
statistically significant predictor of resilience. Furthermore, some unique
factors such as marital status, frequent visits to HCC, and perceiving QoL
changes after earthquakes influenced on the resilience of older disaster
survivors. Finally, it is recommended for nurses and other mental health
practitioners to consider these factors in the provision of psychosocial
education and interventions to older disaster survivors aimed for alleviat-
ing their deleterious impacts and promoting both the mental health and
resilience. Furthermore, cohort studies would be beneficial in differentiat-
ing both the outcomes and determinants of resilience immediately after a
disaster as well as during the recovery and reconstruction phases.

Implications

Nepalese older people who have experienced earthquake-related
disasters possess a different level (i.e., low, intermediate and high
levels) of resilience. Therefore, an adequate knowledge of the associ-
ated factors at play is necessary in order to promote their resilience
level. Nurses, mental health professionals, other health care practi-
tioners, and policymakers might help enhance their resilience by pro-
viding more support services for older people experiencing the
disasters. These study results can contribute to nursing practice in
terms of the provision of counseling, seeking alternative resources to
support specific aspects of care provided in the context of older peo-
ple, and developing socially appropriate, robust, resilience-promot-
ing intervention programs for older people considering the
associated factors of resilience. Furthermore, assessing protective fac-
tors for resilience of older disaster survivors should be done on a rou-
tine basis as part of nursing practice at geriatric clinics and in the
community.
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