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Abstract 

Background: Natural disasters have increased during the last several decades all over the world. Due to its geo-
graphical and climate conditions, Japan has long been vulnerable to several natural disasters. Coping with disasters 
is a major challenge overall and even harder for foreigners residing in Japan. Thus, the objective of this study was to 
examine the perceived knowledge, attitude, practice and perceived barriers of disaster preparedness among Nepa-
lese immigrants in Japan.

Methods: A cross-sectional study was conducted among Nepalese immigrants residing in Japan with an online 
survey questionnaire. The questionnaire was validated and then administered. The participants were recruited via 
Facebook for this survey. Bivariable and multivariable logistic regression analyses were conducted to examine the 
factors associated with the perceived knowledge, attitude and practice of Nepalese immigrants regarding disaster 
preparedness.

Results: A total of 404 respondents were analyzed in this study and among them two-third were male. We found 
that the mean score of disaster preparedness practice was lowest than the knowledge and attitude (mean ±SD = 
15.86 ± 5.52) as evidenced by the majority of the participants not being prepared for disaster situations and a limited 
proportion had ever taken necessary natural disaster preparedness measures. Japanese language was identified as 
the major barrier in assessing the knowledge, attitude and practice regarding disaster preparedness and was signifi-
cantly associated with the knowledge level of disaster preparedness after adjusting for some socio-demographic 
covariates. (aOR: 1.84, 95% CI: (1.04 – 3.25)).

Conclusions: This study observed that the perceived knowledge and practices regarding natural disasters are very 
poor while barriers to access these are substantial among Nepalese immigrants in Japan. As Japanese language was 
identified as a major barrier, the availability of language translation services in every health care sector also in the 
government offices of Japan might encourage people to learn more about disaster preparedness.
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Background
According to the International Federation of Red Cross 
Society (IFRCS) disaster are any unforeseen events lead-
ing to the dysfunction of our society resulting in eco-
nomic, materialistic and human losses to the extreme 
limit where the society can no longer handle the 
adverse effects [1]. Disasters mostly have natural origin; 
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however, man-made disasters like occupational hazards, 
infectious disease outbreak, terrorist attacks and others 
are also on the rise [2, 3]. Over the last few decades, the 
rate of natural disaster occurrences have increased sub-
stantially with a visible rise of about 80% being observed 
during 1980–2009. The Emergency Events Database 
(EED) identified nearly 7000 natural disasters globally 
between 1994 and 2013 which claimed 1.35 million lives 
and have affected an additional hundreds of millions of 
people. In the subsequent years, nearly 8,000 people lost 
their lives due to various forms of natural disasters [4]. 
Several studies emphasize Asia to be the region with 
highest number of disaster occurrence  [5–7]. Japan, 
often called as the country of volcanoes, has been vul-
nerable various natural disasters such as earthquakes, 
volcanic eruptions, tsunamis, typhoons, wildfires and 
heavy snow falls. In 2019 alone Japan was hit by several 
natural disasters with typhoon and heavy rain being the 
most frequent disasters of the year [8]. According to the 
white paper on disaster management in Japan, nearly 
half of the fatalities worldwide caused by natural disas-
ters are concentrated in the low-income countries like 
Nepal and more than one-fourth of those fatalities are 
concentrated in the lower-middle-income countries 
[9]. It is interesting to note that more than 17% of total 
damages that occurred worldwide due to natural disas-
ters between 1984 and 2013 occurred in Japan [9].

Nepal, on the other hand, due to its topography and 
climatic condition is also considered as one of the 
most disaster-prone countries where occasional dis-
asters like landslides, floods, earthquakes, fire, thun-
derbolts, etc. occur each year leading to substantial 
health morbidity and mortality [10]. One of the major 
earthquake disasters in 2015 shook the country with 
around 9,000 deaths, thousands of injuries and a large 
population becoming homeless due to the destruc-
tion of their homes. It was estimated that this single 
disaster left the country with damage of about 10 bil-
lion US dollars (USD) which was nearly half of Nepal’s 
nominal GDP [11]. The earthquake disaster of 2015 
helped mirror the country’s disaster management 
policies and their effectiveness. In contrary to Japan 
where the government has strengthened the laws and 
policies regarding disaster management every year, 
the Nepal government still lacks a rigid control on 
disaster management due to the unstable political sit-
uation [12, 13]. Meanwhile, not only the country’s pol-
icies but several readiness programs conducted in the 
communities of similar low-income countries are pri-
marily focused on the emergency response and health 
care professionals and not on the individual prepared-
ness levels of the general population. This might have 

left the public unprepared for such emergency event 
response further adding to their risk profile [14].

Natural disasters are unpredictable and unavoidable but 
their effects could be minimized by preparedness related 
knowledge and practice [15]. Japan is home to nearly a 
hundred thousand Nepalese immigrants [16]. Being from 
a vulnerable country like Nepal with low health literacy 
and different cultural beliefs and attitudes than the Japa-
nese population, Nepalese immigrants might be prone to 
suffer more during disaster situations [17]. Several stud-
ies conducted in Japan have already shown the low health 
care accessibility of Nepalese in Japan due to the cultural 
and language barriers [18]. Japan has its own disaster 
management protocol like other parts of the world which 
has been effective in preventing morbidity and mortality 
in the past [19]. However, its effectiveness towards saving 
the lives of foreign residents has not yet been examined 
yet as most of the information provided by the Japanese 
government related to disaster preparedness and manage-
ment is either in the Japanese or English languages. There 
are limited number of official government websites pro-
viding information in multiple languages, and the Nepa-
lese language is rarely included among those language 
preferences [20]. Nepalese coming to Japan are mostly 
students generally those with just a high school degree 
and blue-collar workers who rarely could understand 
English. For such population learning or understanding a 
third language like Japanese is more complex [21, 22].

There is enough evidence that disaster preparedness 
is crucial to mitigate the probable effects of natural dis-
asters in high-risk population [23, 24]. Several studies 
have identified factors such as the previous experience 
with the disaster situations, the income level, area of 
residence, occupation and other demographic factors to 
be associated with the disaster preparedness knowledge 
of individuals [25]. However, there is a dearth of studies 
focusing on the disaster preparedness knowledge, atti-
tude and practice of immigrants living in Japan. Thus, 
this study hypothesizes that there are specific socio-
demographic factors might be hindering the perceived 
knowledge, attitude and practice of Nepalese immigrants 
living in Japan regarding natural disasters, and there are 
barriers to acquiring adequate information for enhancing 
their knowledge, attitude and practice regarding disaster 
preparedness.

Methodology
Study design and eligibility of participants
A cross sectional study was conducted among Nepalese 
immigrants who are residing in any prefecture of Japan 
with more than three months stay in Japan and who 
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provided written informed consent. Immigrants less than 
18  years old (minors) and those who did not respond 
about their visa status (residency status) or those who 
had tourist visa status were excluded from the study.

Data collection tool
Instrument design
We designed the questionnaire using three-step pro-
cedures: literature review, content generation through 
expert’s opinion, focus group discussion and factor analy-
sis followed by pre-testing. At the first step, we gathered 
information related to the natural disaster by conducting 
in-depth literature review and identified some validated 
questionnaires which were related to natural disaster pre-
paredness [25–27]. Next, we abstracted relevant infor-
mation from these documents and generated items that 
were relevant to the research question and drafted a 63 
items questionnaire. We refined and organized the items 
within the questionnaire with the help of an expert panel 
consisting of seven members, followed by a focus group 
discussion with six members from the representative 
population. This procedure was followed by factor analy-
sis and Cronbach alpha calculations. The finalized items 
were translated into Nepali language by the author who 
is a native Nepali speaker (AKCB). Further, back transla-
tion of the Nepali version of the questionnaire was done 
by an expert. We requested two other language experts to 
check both Nepali and English versions of the question-
naire for any discrepancies, and the Nepali version of the 
questionnaire was finalized after amending the sugges-
tions from the language experts [28, 29].

To explore the knowledge level of the participants we 
asked them to rate their knowledge on various natural 
disasters based on a 5-point Likert scale ranging from 
“very less” to “very high” level of knowledge. There were 
nine items to assess knowledge level of various natural 
disasters; hence, the score ranged from a minimum of 
0 to a maximum of 40. Similarly, to assess their attitude 
towards various forms of natural disasters, we requested 
them to rate their concern on various disasters also using 
a 5-point Likert scale ranging from “Not concerned at 
all” to “Highly concerned” with same number of items as 
in the knowledge section providing a cumulative score 
from 0 to 40. Meanwhile, the practice of immigrants was 
assessed in two steps. At first we asked them their will-
ingness to prepare themselves for the natural disaster sit-
uations like their assertiveness in gathering information 
regarding disasters, willingness to participate in a disas-
ter preparedness training, etc. using a 5-point Likert scale 
ranging from “Don’t want to do” to “Have already done” 
however, “Don’t want to do” had a value of 0. Hence, the 

score for the assertiveness in practice related to disaster 
preparedness ranged from 0 to 40. Lastly, we asked them 
some straight forward questions regarding their current 
disaster preparedness practices including their food and 
water storage, preparation of emergency bag, their emer-
gency exit or evacuation plans and so on in a 4-point Lik-
ert scale ranging from “No” to “Not needed”. Here “Not 
needed” had a value of 0, hence, we had a score for prac-
tice ranging from 0 to 39.

Dissemination of survey questionnaire
The questionnaire was distributed using an online survey 
software called “QuestionPro”, an online survey software 
from which we can create our survey questionnaire and 
use its link to distribute it among desired participants. 
QuestionPro software has advanced features to detect 
multiple responses by tracking the IP address, the coun-
try of filling of the respondents and it can also provide 
information on time taken by an individual to complete 
the questionnaire. Participants were informed about the 
survey via social networking sites, Facebook pages of 
major organizations working for Nepalese immigrants in 
Japan such as NRNA (Non-Residential Nepalese Associa-
tion), Nepali helping hands and via some Nepali online 
media such as “Nepalnewspost” and “Japansamachar”. 
The link to the survey consent form and the question-
naire was also distributed via similar networking sites in 
between January and March 2021.

Validation of the questionnaire
We sent the first draft of the questionnaire with 63 items 
to a panel of 7 experts who had achieved academic excel-
lence or are working in the disaster management field. 
Experts were all Nepalese residing in various parts of 
the world, one from the USA, two from Nepal and four 
from Japan. We asked these experts to label each item of 
the questionnaire into any of these three categories: “not 
necessary”, “useful but not essential” or “essential”. We 
asked experts to label the item as “not necessary” if they 
thought it was not practically applicable to Nepali immi-
grant society or was something that might be socially and 
politically inappropriate. Similarly, they were instructed 
to label an item under “useful but not essential” if the 
item could be merged with other components or might 
not be needed to meet the research objectives. Mean-
while, they were asked to label an item as “essential” 
when they felt that the item was important to fulfill the 
objectives of this research and was highly relevant to the 
context of Nepali immigrants residing in Japan [30]. We 
calculated the content validity ratio (CVR) for each item. 
A total of 8-items were excluded as CVR was less than 
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0.50 and 2-items were added based on the suggestions 
of our experts and revisions were made on three other 
items.

As a next step, we conducted a focus-group discus-
sion (FGD) with 6 Nepalese immigrants residing in Japan 
(3 females and 3 males, aged between 24 and 50 years). 
These FGD members were asked about the relevancy and 
complexity of each items of the questionnaire and were 
requested to suggest any changes that might be neces-
sary. According to the response from them, we excluded 
four more items and modified three other items so that 
general Nepalese immigrants could understand the pur-
pose of the survey. After conducting these changes, the 
questionnaire was discussed among the authors (AKCB, 
OT), few more modifications and revisions were made 
resulting in a 48-item questionnaire. This 48-itemed 
questionnaire was sent back to the experts with a request 
to check the content validity index (CVI) using a 4-point 
Likert scale: “Highly relevant”, “Quite relevant”, “Some-
what relevant” and “Not relevant”. We used the following 
formula to calculate item level CVI (I-CVI) and the scale 
level CVI (S-CVI) [30, 31]. All of the items had score 
between 80 to 100%; hence no items were omitted. We 
also calculated the modified Kappa statistic using the fol-
lowing formula:

Where,  PC is the probability of chance agreement, cal-
culated for each item by the following formula:

In this formula, N is the number of experts, A is the 
number of experts who agreed that the item was relevant.

All items with a kappa value ≥ 0.74 were considered 
excellent and hence all 48-items were included in the 
final questionnaire. In addition to this, we added a sim-
ple multiple-choice question to identify the inattentive 
responses, such as “In which planet do you live in?”; 
participants who responded to this question incorrectly 
were excluded from this study.

Reliability of the questionnaire
Pre-testing of the questionnaire was conducted on 10% of 
the sample and a response rate of over 85% was obtained. 
Cronbach alpha was calculated using Stata to find the 
inter-item correlations for all pairs of variables. The value 
of Cronbach alpha was 0.88 which indicated good reli-
ability of the instrument [32].

Sample size calculation
Total number of Nepalese immigrants in Japan (N) was 
92,804 as of June, 2019.

K = (I− CVI− Pc)/(1− Pc).

PC = [N!/A!(N − A)!] ∗ .5
N.

The following formula was used to calculate the sample 
size:

where, n = sample size.
Z = Z statistic for a level of confidence.
P = expected prevalence or proportion of knowledge 

on disaster preparedness.
d = precision.
A non-probability purposive sampling technique was 

used in selecting the samples. We used the above-men-
tioned Daniel formula to estimate the minimum sample 
size for the study. Where (p) is a value of expected pro-
portion considered as 50%, (z) is the statistic for 95% 
confidence interval, (d) is an error of deviation of 5%. The 
calculated minimum sample size was 384 [33, 34].

Statistical analysis
The overall knowledge and attitude were categorized into 
“good” and “bad” using Modified Bloom’s cut-off point; 
“good” if the score was above 60% (score more than 24) 
otherwise categorized as “poor”. Similarly, Bloom’s cut-
off point of ≥ 80% (score ≥ 32) was categorized as “good 
practice” and score < 80% as “poor practice” [35–39]. Fre-
quency, mean and standard deviation was calculated. We 
also performed chi-square tests and Fisher’s exact test 
for categorical variables. We recategorized each barriers 
and sources of information into binary variables. Then 
we performed bivariable logistic regression analysis. The 
variables which were significant at p < 0.2 in our bivariable 
analysis were included in the multivariable logistic regres-
sion analysis which was used to identify factors associated 
with the perceived knowledge, attitude and practice level. 
The P-value of less than 0.05 was considered as statisti-
cally significant. Stata 16 (Stata Corp LLC, College Sta-
tion, TX, USA) was used for data coding and analysis.

Ethical approval
Ethical approval was obtained from the St. Luke’s Inter-
national University Research Ethics Committee (approval 
number 20-E001). We obtained written informed con-
sent from all the respondents after a complete disclosure 
of the research objectives, participation criteria, risks 
and benefits of participation, data sharing and privacy 
information.

Results
A total of 542 responses were received via the Question-
Pro software among them 132 participants were excluded 
due to their termination of the survey before responding 
to the questionnaire (filling time less than a minute) and 
missing information on their residency status. Similarly, 
we excluded six participants assuming that they were the 

n = Z
2
P(1− P)÷ d

2
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inattentive responders as their answers to our question 
“In which planet do you live in?” was not correct. Hence, 
404 respondents were analyzed in this study among 
which the majority of the respondents were between 26 
to 45  years of age and almost two-third of them were 
male. The majority of respondents had completed up to 
the high school of education. Our study was dominated 
by Hindus and immigrants from Province 3 and Prov-
ince 4 of Nepal consisted of more than 60% of our sam-
ple population. Even though we had respondents from 
almost all regions of Japan, the survey was predominantly 
respondents from the Kanto region (65.01%). Those 
with their residency status as dependents (26.73%) were 
highest among our respondents followed by students 
(23.76%), cooks (17.33%), business professionals (15.35%) 
and others including permanent residents and highly 
skilled laborers. About 55% of respondents had more 
than five years of stay in Japan. In the meantime, more 
than 50% of the respondents mentioned that the social 
networking sites including Facebook, Twitter, YouTube 
and some smart phone applications like Viber and Line 
are a good medium for receiving information regarding 
disaster preparedness. However, almost 60% of respond-
ents mentioned that they would prefer to have that infor-
mation in Nepali language, and less than 3% preferred 
Japanese language for information seeking. In addition 
to that, majority of respondents perceived language as 
the biggest barrier in accessing the disaster prepared-
ness knowledge, attitude and practice (39.28%) followed 
by information deficit (28.31%), not having enough time 
(24.37%) and work pressure (6.71%). Some other barri-
ers reported by the respondents were related to low-risk 
perception and unavailability of training facilities in their 
native language. When we stratified knowledge, attitude 
and practice level of disaster preparedness using Bloom’s 
criteria we found that despite of having a positive atti-
tude, more than 80% of respondents had poor knowledge 
and more than 95% had a poor practice of disaster pre-
paredness. (Table 1).

Furthermore, we observed that nearly 29% had been 
affected by some form of natural disasters in the past 
among which the majority reported being affected by an 
earthquake disaster either in Nepal or in Japan. Mean-
while, the majority of respondents had low to medium 
level of knowledge regarding each of the natural disas-
ters; however, most had nearly 3 to 7 times higher knowl-
edge on more frequent disasters like earthquakes, floods 
and typhoons compared to rare disasters like radioac-
tive incidents or volcanic eruptions with a mean score of 
knowledge of 21.30 ±5.75 (mean ±SD ). (Fig. 1).

On the contrary, we found that the respondents were 
concerned regarding every kind of natural disaster (mean 
±SD = 29.12 ± 5.83). People were more concerned about 
typhoon (81.39%) followed by earthquakes (80.64%) and 
tsunamis (79.41%) and least concerned about wildfires 
(50.37%). Similarly, more than 70% of the respondents 
reported that somehow, they are not able to perform 
some preventive practices against natural disasters like 
collecting necessary information related to disasters, the 
evacuation shelters or preparing family emergency plan, 
survival kits, participating in awareness training, etc. 
Meanwhile, more than two-third of the respondents had 
not prepared even a few important items that are neces-
sary to arrange before a natural disaster, such as water 
and food storage for at least three days, having an alert 
system to inform friends and relatives about their situa-
tion, preparing disaster kits including first aid kits, port-
able lights, necessary medications, some cash, power 
banks, sanitary products, supplies necessary for children 
or elderly, planning emergency evacuation and insur-
ance coverage. We found that very few had already pre-
pared the aforementioned items anticipating the risk of 
disasters and even fewer were in the process of preparing 
these items (mean ±SD = 15.86 ± 5.52). (Fig. 2).

We also stratified our sample population by their level 
of knowledge, attitude and practice of disaster prepared-
ness and performed univariate analysis. Age, marital sta-
tus, barriers, language preferred to access information on 
disaster preparedness and preferred source of informa-
tion (namely newspaper, television, cellphone, YouTube 
and Twitter) were associated with the knowledge level 
of disaster preparedness. Whereas knowledge level itself 
and the language preferred to access information were 
significantly associated with the practice level. (Table 2).

We also identified factors associated with the level of 
perceived knowledge, attitude and practice and found 
that age group above 46 years, religion, residency status, 
marital status, work status, language preferred to access 
information, preferred source of information (news-
paper, television, cellphone, YouTube and Twitter) and 
language barrier were significantly associated with the 
knowledge level; however, only sex and source of infor-
mation (YouTube) was found to be associated with the 
attitude level and source of information (Newspaper and 
YouTube) and the perceived knowledge level were sig-
nificantly associated with practice level in our bivariable 
logistic regression analysis at p < 0.5. Similarly, our mul-
tivariable logistic regression analysis showed that those 
who preferred smartphone to seek information from had 
54% less knowledge than those who don’t (aOR: 0.46, 95% 
CI = (0.26 – 0.82)). Also, those who identified Japanese 
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Table 1 Socio-demographic characteristics of the respondents 
(N = 404)

Frequency Percentage

Age group
 19–25 62 15.35

 26–35 160 39.6

 36–45 129 31.93

 46 + 53 13.12

Sex
 Male 253 62.62

 Female 151 37.38

Education
 ≤ SEE 73 18.10

  + 2 completed 182 45.16

 ≥ Bachelors com-
pleted

148 36.72

Religion
 Hindu 330 82.29

 Buddhist 59 14.71

 Others 12 2.99

Province in Nepal
 Province 1 26 6.44

 Province 2 34 8.42

 Province 3 168 41.58

 Province 4 88 21.78

 Province 5 65 16.09

 Province 6 18 4.46

 Province 7 5 1.24

Region in Japan
 Hokkaido 5 1.24

 Tohoku 13 3.23

 Kanto 262 65.01

 Chubu 38 9.43

 Kansai 28 6.95

 Chugoku 14 3.47

 Shikoku 12 2.98

 Kyushu 31 7.69

Type of visa
 Student 96 23.76

 Cook 70 17.33

 Business 62 15.35

 Dependent 108 26.73

 Others 68 16.83

Period of stay in Japan (in years)
  < 5 177 44.81

 ≥ 5 218 55.19

Work status
 Working 377 93.55

 Not working 26 6.45

Marital status
 Single/ Divorced 107 26.49

 Married 297 73.51

Table 1 (continued)

Frequency Percentage

Number of people 
living together, 
mean (SD)

2.12 (1.25) NA

Past experience of any natural disasters
 Yes 115 28.47

 No 289 71.53

Language preferred to access information on disaster prepared-
ness
 Japanese 9 2.23

 English 51 12.62

 Nepali 242 59.90

 Japanese and 
English

4 0.99

 Japanese and 
Nepali

19 4.70

 English and Nepali 71 17.57

 Language doesn’t 
matter

8 1.98

Source of informationa

 Newspaper 75 6.24

 TV 149 12.40

 Family and Friends 180 14.97

 Cellphones 200 16.64

 Facebook 330 27.45

 Twitter 143 11.90

 YouTube 125 10.40

Knowledge level of disaster preparedness
 Good 74 18.32

 Poor 330 81.68

Attitude level of disaster preparedness
 Good 208 51.49

 Poor 196 48.51

Practice level of disaster preparedness
 Good 16 3.96

 Bad 388 96.04

Barriers in accessing KAP of disaster preparednessa

 Language barrier 240 39.28

 Information deficit 173 28.31

 Not having enough 
time

149 24.37

 Work pressure 41 6.71

 Others 8 1.31

Number of missing respondents = 1 for education, region in Japan and work 
status, 3 for religion, 9 for period of stay in Japan and number of people living 
together

SEE Secondary Education Examination (standard terminology used for final 
examination of  10th grade of school in Nepal), + 2 completed Equivalent to the 
degree of high school graduates, KAP Knowledge, Attitude and Practice, TV 
Television, SNS Social Networking Sites, SD Standard Deviation, NA Not available, 
a Results derived from multiple response question
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language as one of the barrier in accessing the knowledge, 
attitude and practice had significantly lower knowledge 
than those who don’t perceive Japanese language as a bar-
rier. We also observed that those who prefer YouTube as 
a source of information had 43% poor attitude than those 
who don’t. However, no other factors were significantly 
associated with the perceived knowledge, attitude and 
practice level of disaster preparedness after adjusting for 
all possible covariates under analysis. We also included 
the interaction between knowledge, attitude and practice 
in our model however the interaction was not significant 
at p < 0.05 hence, we showed the model without interac-
tion in this study. (Table 3).

Discussion
This study assessed the perceived knowledge, attitude 
and practice and explored the barriers regarding natural 
disaster preparedness among Nepalese immigrants resid-
ing in Japan. The results showed that the Nepalese immi-
grants have a low level of knowledge and practice with 
slightly a positive attitude about disaster preparedness. 
Several factors such as sex, area of residence, educational 
status and the residency status were associated with the 
knowledge, attitude and practice of individuals regarding 

natural disaster preparedness. We identified Japanese 
language as the major barrier in assessing the knowledge 
and practice on disaster preparedness followed by diffi-
culties in seeking health information.

The observed knowledge level of Nepalese immigrants 
on disaster preparedness was substantially lower com-
pared to Japanese natives [40]. However, most respond-
ents had higher knowledge about more frequent disasters 
compared to rare disasters like volcanic eruptions and 
radioactive incidents which might reflect on the effect 
of past exposure to the disaster situations and the asso-
ciated knowledge, attitude and practice [41, 42]. Mean-
while, a study by Tam G. et al. identified that more than 
half of the respondents in their study from Japan had 
good household disaster preparedness which was 12 
times higher than that of the existing practice of Nepalese 
immigrants [43]. A household survey conducted in China 
also showed almost similar results as in Japan where the 
respondents had more than 50% awareness rate of knowl-
edge regarding disaster preparedness [44]. This indi-
cates that there is a considerable disparity in assessing 
knowledge and practice regarding disaster preparedness 
among the Japanese population as well as among immi-
grants living in Japan. In addition, higher knowledge on 

Fig. 1 Knowledge level of Nepalese immigrants regarding various natural disasters
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disaster preparedness has been associated with higher 
level of preparedness practice which was also evident in 
our study; however, the difference was far less than stud-
ies conducted in other parts of the world [45].

Several studies in the past have identified community 
engagement as a crucial factor in reducing disaster dam-
age and enhancing disaster preparedness. However, we 
identified that most Nepalese do not participate in com-
munity drills because of the language barrier [46, 47]. 
The health-seeking behavior of Nepalese immigrants 
residing in other developed countries, such as the United 
Kingdom (UK), was higher than those residing in Japan. 
This suggests a need for a certain level of intervention in 
enhancing the health care seeking behavior of Nepalese 
immigrants residing in Japan as this is the key factor in 
improving knowledge of immigrants regarding various 
diseased conditions or events like natural disasters [48]. 
In addition to this, Japanese language has always been 
perceived as a major barrier in accessing health care by 

Nepalese immigrants. Some prefectural government had 
started multilingual counselling facilities; however, these 
are very limited in number. Hence, Japan government 
should provide better translation facilities to the immi-
grant population [49].

This study has several strengths and limitations. The 
findings of this study might be useful in establishing dis-
aster preparedness programs for Nepalese immigrants 
which could be utilized for other tribes of immigrant 
populations residing in Japan with similar backgrounds. 
Similarly, this study can work as a strong appeal to the 
Japanese government in restructuring their government 
websites where people can seek the required information. 
On the other hand, the study findings may not be gen-
eralizable to all Nepalese immigrant communities resid-
ing in Japan as the participants were recruited from the 
social media. In contempt of these limitations, the pre-
sent study evaluates the knowledge, attitude and practice 
of Nepalese immigrants regarding disaster preparedness 

Fig. 2 Disaster preparedness among Nepalese immigrants in Japan
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Table 2 Proportion of knowledge, attitude and disaster preparedness practice among Nepali immigrants in Japan

Proportion

Poor knowledge Good 
knowledge

Poor attitude Good attitude Bad practice Good practice

Age group
 19–25 0.14 0.22 0.16 0.15 0.15 0.12

 26–35 0.39 0.41 0.40 0.39 0.40 0.31

 36–45 0.32 0.34 0.32 0.32 0.31 0.44

 46 + 0.15 0.04 0.12 0.14 0.13 0.13

p-value 0.044* 0.882 0.773

Sex
 Male 0.61 0.69 0.67 0.59 0.63 0.63

 Female 0.39 0.37 0.33 0.41 0.37 0.37

p-value 0.216 0.089 0.992

Education
 ≤ SEE 0.19 0.12 0.18 0.18 0.19 0.06

  + 2 completed 0.46 0.41 0.47 0.44 0.46 0.31

 ≥ Bachelors completed 0.35 0.47 0.35 0.38 0.36 0.63

p-value 0.115 0.771 0.081

Religion
 Hindu 0.81 0.89 0.84 0.81 082 0.88

 Non-Hindus 0.19 0.11 0.16 0.19 0.18 0.12

p-value 0.085 0.381 0.578

Province in Nepal
 Province 1 0.07 0.04 0.06 0.07 0.06 0.13

 Province 2 0.08 0.08 0.11 0.06 0.09 0.00

 Province 3 0.39 0.53 0.44 0.39 0.41 0.63

 Province 4 0.23 0.15 0.17 0.26 0.22 0.06

 Province 5 0.16 0.15 0.15 0.17 0.16 0.06

 Province 6 0.05 0.04 0.05 0.04 0.04 0.06

 Province 7 0.01 0.01 0.02 0.01 0.01 0.06

p-value# 0.463 0.310 0.073

Region in Japan
 Hokkaido 0.02 0.00 0.01 0.01 0.01 0.00

 Tohoku 0.04 0.00 0.01 0.05 0.03 0.00

 Kanto 0.65 0.64 0.68 0.62 0.65 0.63

 Chubu 0.10 0.07 0.09 0.10 0.10 0.00

 Kansai 0.07 0.07 0.06 0.08 007 0.00

 Chugoku 0.03 0.05 0.04 0.03 0.04 0.00

 Shikoku 0.03 0.04 0.02 0.04 0.03 0.12

 Kyushu 0.06 0.14 0.10 0.06 0.07 0.25

p-value# 0.186 0.179 0.074

Type of visa
 Student 0.22 0.32 0.24 0.24 0.23 0.31

 Cook 0.18 0.15 0.16 0.18 0.18 0.13

 Business 0.17 0.07 0.16 0.14 0.16 0.06

 Dependent 0.27 0.26 0.26 0.28 0.27 0.19

 Others 0.16 0.20 0.18 0.16 0.16 0.31

p-value 0.084 0.922 0.410

Period of stay in Japan (in years)
  < 5 0.44 0.47 0.46 0.43 0.45 0.31
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Table 2 (continued)

Proportion

Poor knowledge Good 
knowledge

Poor attitude Good attitude Bad practice Good practice

 ≥ 5 0.56 0.53 0.54 0.57 0.55 0.69

p-value 0.633 0.535 0.265

Work status
 Working 0.95 0.86 0.94 0.93 0.94 0.81

 Not working 0.05 0.14 0.06 0.07 0.06 0.19

p-value# 0.015# 0.842 0.076

Marital status
 Single/ Divorced 0.24 0.38 0.24 0.29 0.27 0.25

 Married 0.76 0.62 0.76 0.71 0.73 0.75

p-value 0.014* 0.268 0.891

Past exposure to natural disaster
 Yes 0.28 0.28 0.30 0.27 0.28 0.31

 No 0.72 0.72 0.70 0.73 0.72 0.69

p-value 0.985 0.626 0.801

Language preferred to access KAP
 At least some level of Japanese 0.06 0.16 0.07 0.09 0.07 0.19

 English and/or Nepali 0.93 0.78 0.91 0.89 0.91 0.75

 Language doesn’t matter 0.01 0.06 0.02 0.02 0.02 0.06

p-value 0.001** 0.648 0.110

Barriers in accessing KAP of natural disaster preparedness
Language barrier

 Yes 0.60 0.42 0.44 0.56 0.43 0.50

 No 0.40 0.58 0.42 0.58 0.57 0.50

p-value 0.004** 0.603 0.568

Information deficit

 Yes 0.44 0.38 0.39 0.47 0.43 0.38

 No 0.56 0.62 0.61 0.53 0.57 0.62

p-value 0.338 0.111 0.661

Not having enough time

 Yes 0.36 0.42 0.40 0.34 0.37 0.31

 No 0.64 0.58 0.60 0.66 0.63 0.69

p-value 0.323 0.239 0.634

Work pressure

 Yes 0.10 0.12 0.11 0.09 0.10 0.13

 No 0.90 0.88 0.89 0.91 0.90 0.87

p-value 0.526 0.487 0.751

Other barriers

 Yes 0.02 0.04 0.01 0.03 0.02 0.00

 No 0.98 0.96 0.99 0.97 0.98 0.10

p-value# 0.165 0.286 1.000

Preferred source of information of natural disaster preparedness
Newspaper

 Yes 0.16 0.30 0.22 0.15 0.18 0.44

 No 0.84 0.70 0.78 0.85 0.82 0.56

p-value 0.006** 0.051 0.008**

Television

 Yes 0.34 0.49 0.38 0.36 0.36 0.56
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and shows existing pitfalls of Japan government in help-
ing vulnerable groups of the community to prepare them-
selves for the worst disaster outcomes.

Overall, the results suggest the necessity for establishing 
knowledge sharing platforms such as providing disaster 
awareness materials in the Nepali language on relevant gov-
ernment websites and fostering the system of disaster drills 
and practices in the occupational setting or in educational 
institutions. The Japanese government should place more 
emphasis on disaster preparedness awareness programs for 
international immigrants according to their needs.

Conclusion
This study observed that Nepalese immigrants resid-
ing in Japan had a very low knowledge and practice 
regarding disaster preparedness and several other 

factors such as language barrier and insufficient infor-
mation available on the Japanese government website 
were identified as added concerns. Thus, the availabil-
ity of language translation services in every health care 
sector, also in the government offices of Japan might 
bring substantial change in the health information 
seeking behavior of the immigrant population residing 
in Japan, including Nepalese. Meanwhile, authorities 
should focus on the most popular source of informa-
tion among Nepalese immigrants like Facebook in 
order to disseminate their information to the majority 
of people. There is need for policy reform and develop-
ment of guidelines focusing especially on the consider-
able Nepali community residing in Japan to connect 
all these dots that exist in health care accessibility and 
seeking information.

Table 2 (continued)

Proportion

Poor knowledge Good 
knowledge

Poor attitude Good attitude Bad practice Good practice

 No 0.66 0.51 0.62 0.64 0.64 0.44

p-value 0.020* 0.724 0.101

Family and relatives

 Yes 0.45 0.45 0.41 0.48 0.45 0.38

 No 0.55 0.55 0.59 0.52 0.55 0.62

p-value 0.994 0.142 0.562

Cellphone

 Yes 0.52 0.38 0.48 0.50 0.49 0.56

 No 0.48 0.62 0.52 0.50 0.51 0.44

p-value 0.026* 0.686 0.582

Facebook

 Yes 0.80 0.89 0.83 0.80 0.82 0.81

 No 0.20 0.11 0.17 0.20 0.18 0.19

p-value 0.065 0.455 0.964

YouTube

 Yes 0.28 0.43 0.36 0.26 0.30 0.56

 No 0.72 0.57 0.64 0.74 0.70 0.44

p-value 0.011* 0.026* 0.025*

Twitter

 Yes 0.33 0.46 0.35 0.36 0.35 0.56

 No 0.67 0.54 0.65 0.64 0.65 0.44

p-value 0.036* 0.774 0.075

Perceived knowledge level
 Poor knowledge NA NA 0.47 0.53 0.97 0.03

 Good Knowledge NA NA 0.57 0.43 0.92 0.08

p-value NA 0.116 0.043*

SEE = secondary education examination (standard terminology used for final examination of  10th grade in Nepal), + 2 completed = equivalent to the degree of high 
school graduates, KAP = Knowledge, Attitude and Practice, p-value = obtained from chi-square test, p-value# = p-value obtained from fisher’s exact test

NA = Not Available, the variable being the outcome variable for the chi-square test
*  = p-value < 0.05, ** = p-value < 0.01, # = p-value# < 0.05
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Table 3 Bivariable and multivariable logistic regression model on knowledge, attitude and practice of Nepalese immigrants regarding 
disaster preparedness

Multivariable model adjusted for age, type of visa, marital status, work status, language preference, preferred source of information and barriers to access KAP

N Number of sample size included in the analysis, KAP Knowledge, Attitude and Practice, CI Confidence interval
*  = p-value < 0.05, ** = p-value < 0.01

Crude Odds ratio (95% CI) (N = 404) Adjusted Odds ratio (95% CI) (N = 403)

Poor knowledge Poor attitude Poor practice Poor knowledge Poor attitude Poor practice

Age group
 19–25 1 1 1 1 1 1

 26–35 0.66 (0.33 – 1.33) 1.02 (0.57 – 1.84) 0.97 (0.18 – 5.12) 0.63 (0.24 – 1.64) 1.30 (0.61 – 2.79) 0.61 (0.07 – 4.95)

 36–45 0.69 (0.34 – 1.41) 1.05 (0.57 – 1.92) 1.72 (0.35 – 8.54) 0.83 (0.28 – 2.52) 1.37 (0.57 – 3.31) 1.78 (0.16 – 19.80)

  ≥ 46 0.17 (0.05 – 0.63) ** 1.30 (0.62 – 2.72) 1.18 (0.16 – 8.65) 0.25 (0.05 – 1.19) 2.01 (0.74 – 5.46) 1.86 (0.12 – 28.10)

Type of visa
 Students 1 1 1 1 1 1

 Cook 0.56 (0.25 – 1.23) 1.13 (0.61 – 2.11) 0.53 (0.10 – 2.84) 1.47 (0.49 – 4.38) 1.36 (0.59 – 3.11) 0.34 (0.04 – 3.30)

 Business 0.26 (0.09 – 0.73) * 0.90 (0.47 – 1.70) 0.30 (0.03 – 2.62) 0.48 (0.13 – 1.70) 1.01 (0.43 – 2.40) 0.13 (0.01 – 1.83)

 Dependents 0.64 (0.32 – 1.26) 1.11 (0.64 – 1.93) 0.52 (0.12 – 2.24) 1.14 (0.48 – 2.78) 1.40 (0.69 – 2.84) 0.37 (0.05 – 2.81)

 Others 0.85 (0.41 – 1.77) 0.90 (0.48 – 1.68) 1.44 (0.40 – 5.20) 0.80 (0.30 – 2.13) 1.23 (0.55 – 2.72) 0.54 (0.09 – 3.13)

Marital status
 Single/ Divorced 1 1 1 1 1 1

 Married 0.52 (0.30 – 0.88) * 0.78 (0.50 – 1.21) 1.08 (0.34 – 3.44) 0.78 (0.33 – 1.86) 0.54 (0.27 – 1.08) 2.43 (0.41 – 14.6)

Work status
 Working 1 1 1 1 1 1

 Non-working 3.06 (1.33 – 7.04) ** 1.10 (0.49 – 2.44) 3.65 (0.97 – 13.73) 2.01 (0.74 – 5.48) 1.20 (0.49 – 2.91) 3.25 (0.65 – 16.21)

Language preference
 Some Japanese 1 1 1 1 1 1

 Nepali and/or English 0.31 (0.15 – 0.68)** 0.71 (0.34 – 1.47) 0.33 (0.09 – 1.230 0.53 (0.21 – 1.32) 0.54 (0.23 – 1.22) 0.71 (0.14 – 3.64)

 Language doesn’t matter 1.67 (0.35 – 7.93) 0.68 (0.14 – 3.24) 1.38 (0.12 – 15.36) 2.01 (0.35 – 11.64) 0.52 (0.10 – 2.66) 1.80 (0.12 – 27.12)

Preferred source of information
 Newspaper

 No 1 1 1 1 1 1

 Yes 2.21 (1.24 – 3.94)** 0.61 (0.36 – 1.00) 3.66 (1.32 – 10.17)* 1.58 (0.74 – 3.39) 0.56 (0.30 – 1.04) 2.09 (0.54 – 8.09)

Television

 No 1 1 1 1 1 1

 Yes 1.82 (1.09 – 3.03)* 0.93 (0.62 – 1.39) 2.28 (0.83 – 6.25) 1.22 (0.68 – 2.39) 1.28 (0.78 – 2.100 1.04 (0.27 – 4.03)

 Smartphone

 No 1 1 1 1 1 1

 Yes 0.56 (0.33 – 0.94)* 1.08 (0.73 – 1.60) 1.33 (0.48 – 3.63) 0.46 (0.26 – 0.82)** 1.13 (0.75 – 1.71) 1.37 (0.45 – 4.16)

 Twitter

 No 1 1 1 1 1 1

 Yes 1.94 (1.16 – 3.26)* 0.62 (0.40 – 0.94)* 3.01 (1.10- 8.29)* 1.63 (0.91 – 2.90) 1.20 (0.78 – 1.85) 2.23 (0.70 – 7.10)

 YouTube

 No 1 1 1 1 1 1

 Yes 1.72 (1.03 – 2.87)* 1.06 (0.71 – 1.60) 2.44 (0.89 – 6.69) 1.49 (0.82 – 2.72) 0.57 (0.36 – 0.92)* 2.19 (0.369– 6.98)

Language barrier to access KAP
 No 1 1 1 1 1 1

 Yes 2.11 (1.26 – 3.51) ** 0.90 (0.61 – 1.33) 1.34 (0.49 – 3.64) 0.54 (0.30 – 0.97)* 1.10 (0.72 – 1.69) 1.10 (0.35 – 3.49)



Page 13 of 14Bhandari and Takahashi  BMC Public Health          (2022) 22:492  

Abbreviations
IFRCS: International Federation of Red Cross Society; EED: Emergency Events 
Database; GDP: Gross Domestic Product; US: United States; USD: United States 
Dollar; NRNA: Non-Residential Nepalese Association; CVR: Content Validity 
Ratio; FGD: Focus Group Discussion; CVI: Content Validity Index; I-CVI: Item 
level Content Validity Index; S-CVI: Scale level Content Validity Index; IRB: 
International Review Board; UK: United Kingdom,; SEE: Secondary Education 
Examination; aOR: Adjusted Odds Ratio; CI: Confidence Interval; SNS: Social 
Networking Sites.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12889- 022- 12844-3.

Additional file 1. 

Acknowledgements
The authors much appreciate St. Luke’s International University, Tokyo Japan 
for providing an opportunity and guidance in conducting this study and also 
would like to extend their gratitude towards all the participants who provided 
their valuable information to us by responding to our survey questionnaire 
and all those individuals who helped us by sharing our questionnaire in their 
social networking platforms. A deep appreciation to the Nepal Embassy to 
Japan and the Non-Residential Nepalese Association of Japan for providing 
their guidance during questionnaire distribution. The authors would like to 
acknowledge Bodas. M. et. al for providing us with their English question-
naire.26 Similarly, the authors would like to extend their gratitude to all experts, 
language translators and well-wishers for sharing their valuable opinions with 
us. Our sincere appreciation to the scientific committee of the third global 
Nepali health conference for accepting our abstract for the oral presentation 
at their conference. The statements made herein are solely the responsibility 
of the author.

Communication of findings prior to publication
The abstract of this research has been accepted by the “Third Global Nepali 
Health Conference” hence, the authors presented the abstract of this research 
at the conference on September  17th-19th, 2021 in London, United Kingdom.

Sex and gender in research
The study included sex of the participants with three categories (male/ 
female/ others) in our survey questionnaire however, we only obtained 
responses from either male or female hence, the third category was removed 
during the analysis.

Author’s contributions
Conceptualization AB; Methodology AB, OT; Validation AB; Formal analysis AB; 
Investigation AB; Resources AB, OT; Data curation AB; Writing—original draft 
preparation AB; Writing—review and editing AB, OT; Visualization AB; Supervi-
sion OT; Project administration AB, OT. All authors have read and approved the 
final manuscript.

Funding
The authors received no specific funding for this research.

Availability of data and materials
The questionnaire used in this study is provided as a supplementary material 
in this manuscript. The datasets used and/or analyzed during the current 
study are available from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
This study got ethical approval from the Ethical Review Board of St. Luke’s 
International University, Japan after they reviewed the research proposal with 
the International Review Board (IRB) approval number “20-E001”. We obtained 
written informed consent from the participants after the disclosure of the 
objectives, research methodology, data sharing and utilization policy of this 
research, anticipated risks, burdens and benefits and institutional affiliations of 
the researcher for this research. We also stated that the survey questionnaire 

won’t have any identifying variable of the participants so their personal 
identity would not be disclosed to the researcher. Similarly, all methods were 
carried out in accordance with relevant guidelines and regulations.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 31 July 2021   Accepted: 23 February 2022

References
 1. What is a disaster? - IFRC. [cited 2021 Jun 9]. Available from: https:// www. 

ifrc. org/ en/ what- we- do/ disas ter- manag ement/ about- disas ters/ what- 
is-a- disas ter/

 2. Sawalha IH, Shamieh JM, Meaton J. Little details that make a difference: 
a value-based approach to disaster management. J Bus Contin Emer 
Plan. 2018 Jan 1 [cited 2021 Jun 9];12(2):180–92. Available from: https:// 
pubmed. ncbi. nlm. nih. gov/ 30642 426/

 3. Types of disasters - IFRC. [cited 2021 Jun 9]. Available from: https:// www. 
ifrc. org/ en/ what- we- do/ disas ter- manag ement/ about- disas ters/ defin 
ition- of- hazard/

 4. Sendai Framework for Disaster Risk Reduction 2015–2030 | Prevention-
Web.net. [cited 2021 Jun 9]. Available from: https:// www. preve ntion web. 
net/ publi catio ns/ view/ 43291

 5. Chan EYY, Man AYT, Lam HCY. Scientific evidence on natural disasters and 
health emergency and disaster risk management in Asian rural-based 
area. Vol. 129, British Medical Bulletin. Oxford University Press; 2019 [cited 
2021 Jun 9]. p. 53–67. Available from: https:// pubmed. ncbi. nlm. nih. gov/ 
30753 325/

 6. He X, Wu J, Wang C, Ye M. Historical Earthquakes and Their Socioeco-
nomic Consequences in China:  1950−2017. Int J Environ Res Public 
Health. 2018 Dec 3;15(12):2728. Available from: https:// pubmed. ncbi. nlm. 
nih. gov/ 30513 946

 7. Asia-Pacific Disaster Report 2017 - Leave No One Behind | ESCAP. [cited 
2021 Jun 9]. Available from: https:// www. unesc ap. org/ publi catio ns/ asia- 
pacifi c- disas ter- report- 2017- leave- no- one- behind

 8. MOFA: Disasters and Disaster Prevention in Japan. [cited 2021 Jun 9]. 
Available from: https:// www. mofa. go. jp/ policy/ disas ter/ 21st/2. html

 9. White Paper on Disaster Management 2015(PDF) : Disaster Management 
- Cabinet Office. Available from: http:// www. bousai. go. jp/ en/ docum entat 
ion/ white_ paper/ 2015. html

 10. Nepal Disaster Risk Reduction Portal. [cited 2021 Jun 9]. Available from: 
http:// drrpo rtal. gov. np/ risk- profi le- of- nepal

 11. 2015 Nepal earthquake: Facts, FAQs, and how to help | World Vision. 
[cited 2021 Jun 9]. Available from: https:// www. world vision. org/ disas ter- 
relief- news- stori es/ 2015- nepal- earth quake- facts

 12. Disaster Risk Management Policy - from prevention to response and 
recovery - World | ReliefWeb. [cited 2021 Jun 9]. Available from: https:// 
relie fweb. int/ report/ world/ disas ter- risk- manag ement- policy- preve ntion- 
respo nse- and- recov ery

 13. Ooe Y, JMAT Osaka Team N 25. Report on support activity for the East 
Japan Great Earthquake (May 27–29, 2011). Japan-hospitals : the journal 
of the Japan Hospital Association. 2012 [cited 2021 Jun 9];(31):63–9. Avail-
able from: https:// pubmed. ncbi. nlm. nih. gov/ 22988 740/

 14. Shannon C. Understanding community-level disaster and emergency 
response preparedness. Disaster Med Public Health Prep. 2015 Mar 17 
[cited 2021 Jun 9];9(3):239–44. Available from: https:// pubmed. ncbi. nlm. 
nih. gov/ 25826 187/

 15 Cartwright C, Hall M, Lee ACK. The changing health priorities of earth-
quake response and implications for preparedness: a scoping review. 
Public Health Elsevier BV. 2017;150:60–70.

 16. Number of foreign residents as of June 2020 (Reiwa 2) | Immigration Ser-
vices Agency of Japan. [cited 2021 Jun 9]. Available from: https:// www. 
isa. go. jp/ en/ publi catio ns/ press/ nyuuk okuka nri04_ 00018. html

 17. World Disasters Report 2014 - IFRC. [cited 2021 Jun 9]. Available from: 
https:// www. ifrc. org/ world- disas ters- report- 2014

https://doi.org/10.1186/s12889-022-12844-3
https://doi.org/10.1186/s12889-022-12844-3
https://www.ifrc.org/en/what-we-do/disaster-management/about-disasters/what-is-a-disaster/
https://www.ifrc.org/en/what-we-do/disaster-management/about-disasters/what-is-a-disaster/
https://www.ifrc.org/en/what-we-do/disaster-management/about-disasters/what-is-a-disaster/
https://pubmed.ncbi.nlm.nih.gov/30642426/
https://pubmed.ncbi.nlm.nih.gov/30642426/
https://www.ifrc.org/en/what-we-do/disaster-management/about-disasters/definition-of-hazard/
https://www.ifrc.org/en/what-we-do/disaster-management/about-disasters/definition-of-hazard/
https://www.ifrc.org/en/what-we-do/disaster-management/about-disasters/definition-of-hazard/
https://www.preventionweb.net/publications/view/43291
https://www.preventionweb.net/publications/view/43291
https://pubmed.ncbi.nlm.nih.gov/30753325/
https://pubmed.ncbi.nlm.nih.gov/30753325/
https://pubmed.ncbi.nlm.nih.gov/30513946
https://pubmed.ncbi.nlm.nih.gov/30513946
https://www.unescap.org/publications/asia-pacific-disaster-report-2017-leave-no-one-behind
https://www.unescap.org/publications/asia-pacific-disaster-report-2017-leave-no-one-behind
https://www.mofa.go.jp/policy/disaster/21st/2.html
http://www.bousai.go.jp/en/documentation/white_paper/2015.html
http://www.bousai.go.jp/en/documentation/white_paper/2015.html
http://drrportal.gov.np/risk-profile-of-nepal
https://www.worldvision.org/disaster-relief-news-stories/2015-nepal-earthquake-facts
https://www.worldvision.org/disaster-relief-news-stories/2015-nepal-earthquake-facts
https://reliefweb.int/report/world/disaster-risk-management-policy-prevention-response-and-recovery
https://reliefweb.int/report/world/disaster-risk-management-policy-prevention-response-and-recovery
https://reliefweb.int/report/world/disaster-risk-management-policy-prevention-response-and-recovery
https://pubmed.ncbi.nlm.nih.gov/22988740/
https://pubmed.ncbi.nlm.nih.gov/25826187/
https://pubmed.ncbi.nlm.nih.gov/25826187/
https://www.isa.go.jp/en/publications/press/nyuukokukanri04_00018.html
https://www.isa.go.jp/en/publications/press/nyuukokukanri04_00018.html
https://www.ifrc.org/world-disasters-report-2014


Page 14 of 14Bhandari and Takahashi  BMC Public Health          (2022) 22:492 

 18. Shakya P, Tanaka M, Shibanuma A, Jimba M. Nepalese migrants in Japan: 
what is holding them back in getting access to healthcare? Plos One. 
2018 Sep 7;13(9):e0203645. Available from: https:// doi. org/ 10. 1371/ journ 
al. pone. 02036 45

 19. White Paper on Disaster Management 2019(PDF) : Disaster Management 
- Cabinet Office. [cited 2021 Jun 9]. Available from: http:// www. bousai. go. 
jp/ en/ docum entat ion/ white_ paper/ 2019. html

 20. Japan Links:Government & Politics:Local Governments:Prefectures. [cited 
2021 Jun 9]. Available from: https:// web- japan. org/ links/ gover nment/ 
local/ prefe ctures. html

 21 Bhandari D, Kotera Y, Ozaki A, Abeysinghe S, Kosaka M, Tanimoto 
T. COVID-19: challenges faced by Nepalese migrants living in 
Japan. BMC Public Health. 2021;21(1):752. https:// doi. org/ 10. 1186/ 
s12889- 021- 10796-8.

 22. Statistics of Foreign Residents (Formerly Registered Foreigner Statistics) 
Statistics of Foreign Residents Monthly June 2020 | File | Search for 
statistical data |. [cited 2021 Jun 9]. Available from: https:// www.e- stat. go. 
jp/ stat- search/ files? page= 1& layout= datal ist& toukei= 00250 012& tstat= 
00000 10180 34& cycle= 1& year= 20200 & month= 12040 606& tclas s1= 
00000 10603 99& tclas s2val=0

 23. Mishra V, Fuloria S, Bisht SS. Enhancing disaster management by mapping 
disaster proneness and preparedness. Disasters. 2012 Jul [cited 2021 Jun 
9];36(3):382–97. Available from: https:// pubmed. ncbi. nlm. nih. gov/ 22092 
572/

 24. Keeney GB. Disaster preparedness: What do we do now? Journal of Mid-
wifery and Women’s Health. 2004 Jul [cited 2021 Jun 9];49(4 SUPPL.):2–6. 
Available from: https:// pubmed. ncbi. nlm. nih. gov/ 15236 697/

 25. Najafi M, Ardalan A, Akbarisari A, Noorbala AA, Jabbari H. Demographic 
determinants of disaster preparedness behaviors amongst Tehran inhab-
itants, Iran. PLoS Currents. 2015 Dec 11 [cited 2021 Jun 9];7(DISASTERS). 
Available from: https:// pubmed. ncbi. nlm. nih. gov/ 26767 148/

 26. Bodas M, Giuliani F, Ripoll-Gallardo A, Caviglia M, Dell’aringa MF, Linty M, 
et al. Threat Perception and Public Preparedness for Earthquakes in Italy. 
Prehosp Disaster Med. 2019 Apr 1 [cited 2021 Jun 9];34(2):114–24. Avail-
able from: https:// pubmed. ncbi. nlm. nih. gov/ 31046 865/

 27. Stewart M, Grahmann B, Fillmore A, Benson LS. Rural community disaster 
preparedness and risk perception in Trujillo. Peru Prehosp Disaster Med. 
2017;32(4):387–92.

 28. JK B, S S, P K. How to Design and Validate A Questionnaire: a guide. Curr 
Clin Pharmacol. 2018 Aug 25 [cited 2021 Jul 31];13(4):210–5. Available 
from: https:// pubmed. ncbi. nlm. nih. gov/ 30084 336/

 29. Tsang S, Royse CF, Terkawi AS. Guidelines for developing, translating, and 
validating a questionnaire in perioperative and pain medicine. Saudi J 
Anaesth. 2017 May 1 [cited 2021 Jul 31];11(Suppl 1):S80. Available from: /
pmc/articles/PMC5463570/

 30. Zamanzadeh V, Ghahramanian A, Rassouli M, Abbaszadeh A, Alavi-Majd 
H, Nikanfar A-R. Design and Implementation Content Validity Study: 
Development of an instrument for measuring Patient-Centered Commu-
nication. J Caring Sci. 2015 Jun 1 [cited 2021 Jun 9];4(2):165–78. Available 
from: https:// pubmed. ncbi. nlm. nih. gov/ 26161 370/

 31. Ostad Taghizadeh A, Hosseini M, Navidi I, Mahaki AA, Ammari H, 
Ardalan A. Knowledge, attitude and practice of tehran’s inhabitants 
for an earthquake and related determinants. PLoS Curr. 2012 Aug 
6;4:e4fbbbe1668eef-e4fbbbe1668eef. Available from: https:// pubmed. 
ncbi. nlm. nih. gov/ 22953 240

 32. Bolarinwa. Principles and methods of validity and reliability testing 
of questionnaires used in social and health science researches. Niger 
Postgrad Med J. 2015 [cited 2021 Jul 31];22(4):195. Available from: https:// 
www. npmj. org/ artic le. asp? issn= 1117- 1936; year= 2015; volume= 22; 
issue=4; spage= 195; epage= 201; aulast= Bolar inwa

 33. Practical issues in calculating the sample size for prevalence studies. 
[cited 2021 Jun 9]. Available from: https:// webca che. googl euser conte nt. 
com/ search? q= cache: KMN9v- s8fokJ: https:// cites eerx. ist. psu. edu/ viewd 
oc/ downl oad% 3Fdoi% 3D10.1. 1. 504. 2129% 26rep% 3Drep1% 26type% 
3Dpdf+ & cd= 1& hl= ja& ct= clnk& gl= jp

 34. Agarwalla R, Pathak R, Siddiqui A, Panda M, Gupta E, Islam F. A commu-
nity-based intervention study to assess the effectiveness of awareness 
imparted on earthquake preparedness among the residents of South 
Delhi, India. Indian J Community Med. 2020 [cited 2021 Jun 9];45(3):375. 
Available from: https:// pubmed. ncbi. nlm. nih. gov/ 33354 023/

 35. Abdullahi A, Hassan A, Kadarman N, Saleh A, Baraya YS, Lua PL. Food 
safety knowledge, attitude, and practice toward compliance with 
abattoir laws among the abattoir workers in Malaysia. Int J Gen Med. 
2016;9:79–87.

 36. Ahmed N, Taneepanichskul S. Knowledge, attitude and practice of den-
gue fever prevention among the people in male’. Maldives J Health Res. 
2008;22(suppl I):33–7.

 37. Bloom BS, Engelhart MD, Furst EJ, Hill WH, Krathwohl DR. Taxomony of 
educational objective. Taxonomy of educational objectives. 1956. p. 
62–197.

 38. Whitley HP, Parton JM. Improved knowledge retention among clinical 
pharmacy students using an anthropology classroom assessment tech-
nique. Am J Pharm Educ. 2014;78(7):140.

 39. Singh DR, Harvey CM, Bohara P, Nath D, Singh S, Szabo S, et al. Factors 
associated with newborn care knowledge and practices in the upper 
Himalayas. PloS One. 2019;14(9):e0222582.

 40. Tomio J, Sato H, Matsuda Y, Koga T, Mizumura H. Household and com-
munity disaster preparedness in Japanese Provincial City: a population-
based household survey. Advances in Anthropology. 2014;04(02):68–77.

 41. Kohn S, Eaton JL, Feroz S, Bainbridge AA, Hoolachan J, Barnett DJ. Per-
sonal disaster preparedness: an integrative review of the literature. Vol. 6, 
Disaster Medicine and Public Health Preparedness. Disaster Med Public 
Health Prep; 2012 [cited 2021 Jun 9]. p. 217–31. Available from: https:// 
pubmed. ncbi. nlm. nih. gov/ 23077 264/

 42. Chan EYY, Kim JH, Lin C, Cheung EYL, Lee PPY. Is previous disaster experi-
ence a good predictor for disaster preparedness in extreme poverty 
households in remote muslim minority based community in China? J 
Immigr Minor Health. 2014;16(3):466–72.

 43. Tam G, Huang Z, Chan EYY. Household preparedness and preferred 
communication channels in public health emergencies: a cross-sectional 
survey of residents in an Asian Developed Urban City. Int J Environ Res 
Public Health. 2018 Jul 27;15(8):1598. Available from: https:// pubmed. 
ncbi. nlm. nih. gov/ 30060 535

 44. Ning Y, Tao M xuan, Hu J feng, Li Y bo, Cheng Y lan, Zhang G, et al. [Status 
of household disaster preparedness and affecting factors among the 
general public of four counties in Shaanxi]. Zhonghua yu fang yi xue za 
zhi [Chinese J Prev Med]. 2013 [cited 2021 Jun 9];47(4):347–51. Available 
from: https:// pubmed. ncbi. nlm. nih. gov/ 23928 642/

 45. Thomas TN, Leander-Griffith M, Harp V, Cioffi JP. Influences of prepared-
ness knowledge and beliefs on household disaster preparedness. MMWR 
Morb Mortal Wkly Rep. 2015 Sep 11 [cited 2021 Jun 9];64(35):965–71. 
Available from: https:// pubmed. ncbi. nlm. nih. gov/ 26356 729/

 46. Hattori Y, Isowa T, Hiramatsu M, Kitagawa A, Tsujikawa M. Disaster prepar-
edness of persons requiring special care ages 75 years and older living in 
areas at high risk of earthquake disasters: a cross-sectional study from the 
Pacific Coast Region of Western Japan. Disaster Med Public Health Prep. 
2020 [cited 2021 Jun 9]; Available from: https:// pubmed. ncbi. nlm. nih. 
gov/ 32425 149/

 47. Wakui T, Agree EM, Saito T, Kai I. Disaster preparedness among older 
Japanese adults with long-term care needs and their family caregivers. 
disaster medicine and public health preparedness. 2017 Feb 1 [cited 
2021 Jun 9];11(1):31–8. Available from: https:// pubmed. ncbi. nlm. nih. gov/ 
27460 161/

 48. Adhikary P, Simkhada PP, van Teijlingen ER, Raja AE. Health and lifestyle of 
Nepalese migrants in the UK. BMC Int Health Hum Rights. 2008 [cited 2021 
Jun 9];8. Available from: https:// pubmed. ncbi. nlm. nih. gov/ 18500 980/

 49. Kitano N, Lee K, Nakamura Y. Demographic Characteristics of Foreign 
Residents in Japan; Child Maltreatment and Language Problems in Child 
Protection Services [Internet]. Vol. 74, Nihon eiseigaku zasshi. Japanese 
J Hyg. NLM (Medline); 2019 [cited 2021 Jun 9]. Available from: https:// 
pubmed. ncbi. nlm. nih. gov/ 31006 749/

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1371/journal.pone.0203645
https://doi.org/10.1371/journal.pone.0203645
http://www.bousai.go.jp/en/documentation/white_paper/2019.html
http://www.bousai.go.jp/en/documentation/white_paper/2019.html
https://web-japan.org/links/government/local/prefectures.html
https://web-japan.org/links/government/local/prefectures.html
https://doi.org/10.1186/s12889-021-10796-8
https://doi.org/10.1186/s12889-021-10796-8
https://www.e-stat.go.jp/stat-search/files?page=1&layout=datalist&toukei=00250012&tstat=000001018034&cycle=1&year=20200&month=12040606&tclass1=000001060399&tclass2val=0
https://www.e-stat.go.jp/stat-search/files?page=1&layout=datalist&toukei=00250012&tstat=000001018034&cycle=1&year=20200&month=12040606&tclass1=000001060399&tclass2val=0
https://www.e-stat.go.jp/stat-search/files?page=1&layout=datalist&toukei=00250012&tstat=000001018034&cycle=1&year=20200&month=12040606&tclass1=000001060399&tclass2val=0
https://www.e-stat.go.jp/stat-search/files?page=1&layout=datalist&toukei=00250012&tstat=000001018034&cycle=1&year=20200&month=12040606&tclass1=000001060399&tclass2val=0
https://pubmed.ncbi.nlm.nih.gov/22092572/
https://pubmed.ncbi.nlm.nih.gov/22092572/
https://pubmed.ncbi.nlm.nih.gov/15236697/
https://pubmed.ncbi.nlm.nih.gov/26767148/
https://pubmed.ncbi.nlm.nih.gov/31046865/
https://pubmed.ncbi.nlm.nih.gov/30084336/
https://pubmed.ncbi.nlm.nih.gov/26161370/
https://pubmed.ncbi.nlm.nih.gov/22953240
https://pubmed.ncbi.nlm.nih.gov/22953240
https://www.npmj.org/article.asp?issn=1117-1936;year=2015;volume=22;issue=4;spage=195;epage=201;aulast=Bolarinwa
https://www.npmj.org/article.asp?issn=1117-1936;year=2015;volume=22;issue=4;spage=195;epage=201;aulast=Bolarinwa
https://www.npmj.org/article.asp?issn=1117-1936;year=2015;volume=22;issue=4;spage=195;epage=201;aulast=Bolarinwa
https://webcache.googleusercontent.com/search?q=cache:KMN9v-s8fokJ:https://citeseerx.ist.psu.edu/viewdoc/download%3Fdoi%3D10.1.1.504.2129%26rep%3Drep1%26type%3Dpdf+&cd=1&hl=ja&ct=clnk&gl=jp
https://webcache.googleusercontent.com/search?q=cache:KMN9v-s8fokJ:https://citeseerx.ist.psu.edu/viewdoc/download%3Fdoi%3D10.1.1.504.2129%26rep%3Drep1%26type%3Dpdf+&cd=1&hl=ja&ct=clnk&gl=jp
https://webcache.googleusercontent.com/search?q=cache:KMN9v-s8fokJ:https://citeseerx.ist.psu.edu/viewdoc/download%3Fdoi%3D10.1.1.504.2129%26rep%3Drep1%26type%3Dpdf+&cd=1&hl=ja&ct=clnk&gl=jp
https://webcache.googleusercontent.com/search?q=cache:KMN9v-s8fokJ:https://citeseerx.ist.psu.edu/viewdoc/download%3Fdoi%3D10.1.1.504.2129%26rep%3Drep1%26type%3Dpdf+&cd=1&hl=ja&ct=clnk&gl=jp
https://pubmed.ncbi.nlm.nih.gov/33354023/
https://pubmed.ncbi.nlm.nih.gov/23077264/
https://pubmed.ncbi.nlm.nih.gov/23077264/
https://pubmed.ncbi.nlm.nih.gov/30060535
https://pubmed.ncbi.nlm.nih.gov/30060535
https://pubmed.ncbi.nlm.nih.gov/23928642/
https://pubmed.ncbi.nlm.nih.gov/26356729/
https://pubmed.ncbi.nlm.nih.gov/32425149/
https://pubmed.ncbi.nlm.nih.gov/32425149/
https://pubmed.ncbi.nlm.nih.gov/27460161/
https://pubmed.ncbi.nlm.nih.gov/27460161/
https://pubmed.ncbi.nlm.nih.gov/18500980/
https://pubmed.ncbi.nlm.nih.gov/31006749/
https://pubmed.ncbi.nlm.nih.gov/31006749/

	Knowledge, attitude, practice and perceived barriers of natural disaster preparedness among Nepalese immigrants residing in Japan
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methodology
	Study design and eligibility of participants
	Data collection tool
	Instrument design
	Dissemination of survey questionnaire
	Validation of the questionnaire
	Reliability of the questionnaire
	Sample size calculation

	Statistical analysis
	Ethical approval

	Results
	Discussion
	Conclusion
	Acknowledgements
	References


