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Background:  Globally,  disasters  are  on  the  rise.  Nurses  play a significant  role  in  responding  to  such  events
but  little  is  known  about  rural  and  remote  nurses’  experiences.
Methods:  A  national  cross-sectional  survey  of regulated  nurses  (registered  nurses,  registered  psychiatric
nurses,  licensed  practical  nurses  and  nurse  practitioners)  in rural  and  remote  Canada  provided  the  data
(n = 2465)  for  the logistic  regression  of predictors  of assisting  with  a  disaster  event  within  the last  five
years.  The  types  of  disaster  events  were  also  examined  and  open-ended  responses  were  explored  to
reveal nurses’  perspectives.
Results: Nurse  type,  age, region  of  employment,  employment  status,  number  of rural  communities
worked,  distance  to  advanced  referral  centre,  remote  community,  personal-professional  boundaries,
burnout  and  work  engagement  were  significant  factors  related  to assisting  with a  disaster  event. Open-
ended  data  alluded  to the importance  of pre-disaster  preparation,  and  the  difficulties  experienced  when

personal-professional  relationships  are  impacted  during  a disaster.
Conclusions:  Nursing  education  curricula  needs  to include  information  about  disasters  and  the  nurse’s
role.  Continuing  education  opportunities  and  preparation  for nurses  should  be offered  in  the  workplace.
Psychosocial  supports  to  assist  rural  nurses  who  attend  to disasters  in their  workplace  will help  them
deal  with  issues  such  as  the blurring  of  personal-professional  relationships.

© 2017  College  of  Emergency  Nursing  Australasia.  Published  by  Elsevier  Ltd.  All  rights  reserved.
Disasters are on the rise worldwide; over the last 20 years, 90%
f disasters in the world were caused by floods, storms, heatwaves
nd other weather-related events [1]. All indications are that nat-
ral disasters are increasing inter-related with climate change [1].
isasters result in significant economic and health consequences
nd point to the need for well-prepared health personnel to address
oth individual and community health problems that arise. In gen-
ral, rural and remote areas (herein referred to as rural) experience
pecific kinds of natural disasters related to the regional geography
nd landscape. For example, wildfires are a common threat to the
ural environment and the people who live there. It is therefore
mportant that health personnel who live in rural areas are pre-
ared to deal with disasters that may  occur. This article focuses on

ndings from a national survey among rural and remote regulated
urses (Registered Nurses, Nurse Practitioners, Licensed Practical
urses, Registered Psychiatric Nurses); our analysis focuses on a
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574-6267/© 2017 College of Emergency Nursing Australasia. Published by Elsevier Ltd. A
sub-group of nurses who  responded to questions about experiences
with a disaster and includes a discussion of the type of disaster and
their role in disaster management. Implications for nursing edu-
cation and for continuing education for rural and remote nurses
are discussed within the International Council of Nurses/World
Health Organization (ICN/WHO) Disaster Nursing Competencies
framework [2].

Introduction

Disasters in Canada

Natural disasters, which include floods, wildfires (also referred
to as bushfires) and earthquakes, are unexpected and often
catastrophic events that impact people and their livelihood. The
Canadian Disaster Database bases the definition of a disaster on the

EM-DAT (Emergency Events Database) from the Centre for Research
on the Epidemiology of Disasters (CRED): to be considered a disas-
ter, an event must meet one of the following criteria: 10 or more
people killed; 100 or more people affected through injury, evac-
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ation or being homeless; an appeal for national or international
ssistance; be of historical significance; and, significant damage or
nterruption of normal processes preventing the community from
ecovering on its own [3]. In 2014, 107,000,000 individuals were
ffected worldwide by disasters [4]. In 2014, a total of more than
2.4 million Canadians 15 years and older noted that they had
ersonally experienced a disaster within their community in their

ifetime [5]. In this same year, most Canadians were affected by
oods (39.1%), storms (37.7%), wildfires (18.8%) or extreme tem-
eratures (4.3%) [6].

In North America, the intensity and frequency of disasters has
hanged due to factors such as lower snowfall leading to a drier
andscapes, infestation of insects such as the pine beetle making
he forests more vulnerable to fire and warmer temperatures in
pring and summer [7]. In rural areas of Canada, wildfires are more
ommon disasters and can overwhelm rural areas that are limited
n infrastructure, personnel and access to support to assist with
esponse and recovery from a disaster.

he roles of nurses in disasters

Nurses are one of several health professional groups that are
xpected to be involved with disaster response and recovery;
iven their workplaces include institutions such as hospitals or
ommunity-based [8,9]. It is evident that the critical challenges of
isaster response has never been greater. Nurses are in a unique
osition to take on significant roles during disaster events consider-

ng the fundamental front-line and diverse nature of their practice
10]. However, there are limited studies that have addressed nurses’
nowledge and preparation in managing disasters. One exception
s a study conducted in Saudi Arabia [11] with military and gov-
rnment hospital nurses which found that military nurses had
ore knowledge about disasters and that both groups gained their

nowledge through disaster drills. A review of the literature on dis-
ster preparedness and response of Australian public health nurses
ighlights numerous concerns including the scant literature on
isaster nursing roles, lack of consistent and accessible education
rograms for health care professionals, and no inclusion of disaster
ducation in undergraduate nursing curriculum [9]. However, none
f this literature focused on rural nurses and their role in disasters.

Rural nurses are in a unique position in smaller communities to
e instrumental in the management of disasters as they are eas-

ly recognized by community members and are familiar with local
vailable infrastructure (such as halls and other buildings useful as
vacuation centres), community patterns and events (agricultural
nd hunting seasons, celebratory events), and the local leadership
elected officials such as mayors and community leaders of volun-
eer groups and organizations). In addition, nurses in general are
rusted by the public [12]. Nurses who practice in rural settings
ave a higher degree of visibility in their communities and may
e heavily relied on for disaster response expertise and educating
nd supporting community members during disaster events [13].
lthough some areas of the literature has focused on the willing-
ess of nurses to attend work in a disaster [14,15]; rural nurses
ave no such choice. Within the context of rural nursing practice,

t is not so much the willingness of nurses to respond and assist
uring a disaster event, more so the necessity to respond based on
he limited number of health personnel qualified and/or available.

Disasters are not just one event in time, but typically follow
 series of inter-related phases: pre-incident, incident and post-
ncident [2]. The ICN Framework of Disaster Nursing Competencies

as developed to specifically highlight competencies for nurses

ithin the Disaster Management Continuum, which combines the
hases of the disaster with specific objectives [2]. The strength of
he ICN/WHO [2] document is the focus on specific competencies
or nurses in disaster situations by each of the disaster phases and
Nursing Journal 20 (2017) 98–106 99

within an international context. However, a limitation is that there
is no differentiation between urban and rural nurses and the differ-
ent roles undertaken by nurses within a specific geographic context
[13]. For example, the nurse is expected to evaluate health needs
and resources and collaborate with the disaster response team. In
rural areas, the nurse is often part of the disaster response team and
in isolated areas can be the lead for the disaster response. There
is some literature that has focused on the willingness of nurses
to attend work in a disaster [14], however, rural nurses in Canada
commonly do not have a choice. They must attend work during such
events because of the limited number of health personnel that are
available.

There is limited understanding about the role of nurses in
general related to disasters [16] and rural nurses specifically in
disasters with most published articles focusing on disaster pre-
paredness in settings such as rural hospitals [8,17,18]. An exception
is an application of the ICN/WHO [2] competencies by rural nurses
in a wildfire context [13]. These authors emphasize the unique role
of rural nurses in their communities and how the nature of these
communities can make it challenging to meet the competencies.
One example they provided was  the difficulties noted with the care
of vulnerable populations in the wildfire studies due to the physi-
cal isolation of the community itself or where the vulnerable lived,
and the decreased availability of local infrastructure including the
lack transportation for those who  were defined as vulnerable.

Increasingly, inter-relationships are being identified between
climate change and disasters; some authors are now focusing on
the role of nurses in climate change and automatically subsuming
the role of nurses in disasters within this rubric [19]. Although the
relationship between climate change and disasters is important,
there is a need to better understand disasters themselves in a vari-
ety of geographic contexts along with their health related impacts.
In order to improve disaster planning and health care responses,
nursing research on disaster preparedness and response [9,20] and
nurses’ roles in disasters [16] are both needed. The aim of this paper
is to present the information that was  generated about the role and
experiences of rural nurses in Canada in regards to assisting with
disasters in order to provide direction for nursing education and
practice.

Methods

Design

The data analyzed in this article is based on the cross-sectional
survey results generated from the Rural and Remote Nursing Prac-
tice Study II [21] a replication and extension of a study of rural RNs
that took place over 2001–2004 [22]. The current study discussed
here is based in a Primary Health Care—Health Human Resource
framework which delineates four dimensions: individual, work-
place, community and nursing practice to describe rural and remote
nursing practice. Our particular focus is nursing practice by rural
and remote nurses in regards to disaster response.

Setting

For this study, we applied the Rural and Small Town (RST) defi-
nition that refers to residence in communities that are outside the
commuting zone of urban areas with 10,000 or more inhabitants
[23,p.7].
Sample

The survey, which used a systematic sampling approach,
included all regulated nursing professions in Canada; Registered
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Table 1
Types of Disasters.

Natural Events Number
Flood 66
Wildfire (forest & grass) 42
Weather & seismic events (i.e., blizzard,
hurricane, tornado, tsunami threat,
earthquake, avalanche, ice storm)

25

Other Events
Building Fires (i.e., house, apartment, facility,
factory)

8

Explosion (i.e., natural gas, mill, mine) 14
Plane/helicopter crash 16
Train derailment & explosion 13
Hazardous/chemical spill 1
Crashes (school bus, car) 14
Occupational Accident 2
Illness/human response (H1N1, suicides) 6
Other (transportation shutdown, power
outage, electricity shortage, CO2 poisoning of
children on school bus

4
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urses (RN), Registered Psychiatric Nurses (RPN), Nurse Practition-
rs (NP) and Licensed Practice Nurses (LPN) or Registered Practical
urses who were practicing in communities that met  the RST def-

nition. A total of 3822 participants from all ten provinces and
hree territories in Canada completed the survey questionnaire
April 2014–September 2015), resulting in a 40% response rate.
etailed information regarding the full survey methods and proce-
ures can be elsewhere [21]. The final subset of 2465 participants
hose responses were analyzed in this study were selected from

hose who indicated they had assisted with a disaster event and
hose who did not assist with a disaster event in the past 5 years,
nd whose primary work community population was <10,000. The
pen-ended responses of the 249 participants who  had assisted
ith a disaster event in their community in the past five years was

lso assessed to identify relevant comments about the type of event
nd how the nurses had assisted in the response.

ata collection

National survey participants were asked the following three
uestions: 1) Have you assisted with a disaster event in your com-
unity in the last five years (i.e., a disaster is a situation or event

hat overwhelms local capacity and functioning of a community
nd may  cause human, material, or economic or environmental
osses); 2) If yes, what kind of event: (e.g., wildfire, flood) with a
equest to specify the type of event; and, 3) If yes, what kind of
ssistance were you involved with: Evacuation, Treatment, and/or
ecovery. For the latter, the respondent could mark all that apply.
uantitative data were analyzed using IBM Statistical Package for
ocial Sciences (SPSS) version 24 [24]. The analysis of the open-
nded data was analyzed descriptively with a focus on the type of
isaster event and the participant’s experience with the disaster.

ata analysis

According to standard predictor selection in logistic regression
nalysis, 36 independent variables were chosen for initial bivariate
nalyses based on their potential relationship with nurses assist-
ng with a community disaster event and grounded in a number of

eaningful independent variables as theorized or reported in the
iterature [25]. In addition, our selection of independent variables
rom the survey instrument were based upon our conceptual and
heoretical expertise in the area of study. For descriptive purposes,
ategorical variables were summarized in frequencies. Continu-
us variables were summarized using means and their standard
eviations (SDs). Cross-tabulations and independent sample t-tests
erformed on the 36 identified variables revealed a subset of 22
ariables that were significantly associated (p ≤ 0.20) with the out-
ome of having assisted with a disaster event in the community in
he past five years. Logistic regression analysis using stepwise for-
ard selection with likelihood ratio selection was performed. The

ndependent variables were entered in one block, with the contri-
ution of interactions to the fit of the model tested and statistically
on-significant interactions removed from the model. Results are
resented with odds ratios (ORs) and their 95% confidence inter-
als (CIs). The final model was tested for goodness of fit applying
osmer and Lemeshow test [26]. All multivariate statistical testing
as two-sided and was performed using a significance (alpha) level

f 0.05.

thics
Ethical approval was received from the relevant research ethics
oards of the research team members. In addition, approval was
uccessfully negotiated with the participating nursing associations
Man-made Events
Shooting (i.e., in health facility, of community
personnel)

3

and the two  workplaces to ensure each organization’s protocols
and processes were met.

Results

Type of disaster events

The open-ended data was reviewed for the type of disaster
events. Some nurses noted mock disaster events, but these were
excluded from the analysis. In some cases the nurse listed more
than one disaster in which they had been involved and some nurses
mentioned disasters they had been involved with in another rural
community and another type of nursing position (i.e., they may  be
currently working in long-term care but had the disaster experi-
ence while working in acute care). Although not frequently noted,
nurses did indicate that over their career they had been involved
with more than one plane crash or natural events such as a flood or
a wildfire. A full list of the responses was  developed including: train
derailments, power outages, plane or helicopter crashes, floods,
wildfires and firearm/shooting incidents. Using the disaster litera-
ture as a guide to determine categories, the disaster events noted
by the nurses were then collapsed into one of three categories: 1)
Natural events; 2) Other events; and 3) Man-made Events (Table 1).
The largest category was Natural events (n = 133), which included
floods, wildfires and other weather events. Interestingly, floods
were the largest category that matched the information available
about the most frequent type of disaster experienced by Canadians
(EM-DAT, 2013). Other events (n = 78) included a range of occur-
rences such as building fires, train derailments, plane crashes, and
hazardous spills. Finally, firearm/shooting incidents were desig-
nated as a Man-Made Event (n = 3).

Quantitative findings

Table 2 presents the main demographic characteristics and
bi-variate associations between the independent variables and
dependent variable of the 2465 respondents whose primary work
community population consisted of <10,000 people. Approxi-
mately 10% (n = 249) of the sample indicated that they had assisted

with a disaster event in their community in the last five years.

Table 2 outlines the frequencies and mean scores for both those
who had assisted with a disaster event within the last five years,
and those who had not, the unadjusted odds ratio and the 95% confi-



J.C. Kulig et al. / Australasian Emergency Nursing Journal 20 (2017) 98–106 101

Table  2
Characteristics of Respondents and Unadjusted Odds Ratios of Factors Associated with Assisting with a Disaster Event in the Last 5-years (n = 2465).

Variable Total N (%) Assisted with a disaster event
in community in last 5 years

Unadjusted Odds
Ratio (95% CI)

P value

No (%) Yes (%)

Nurse Type (n = 2465)
Nurse Practitioner 113 (4.6) 106 (4.8) 7 (2.8) 0.88 (0.39, 1.98) 0.764
Registered Nurse 1337 (54.2) 1181 (53.3) 156 (62.7) 1.77 (1.30, 2.40) <0.0001
Registered Psychiatric
Nurse

109 (4.4) 86 (3.9) 23 (9.2) 3.58 (2.11, 6.06) <0.0001

Licensed/Registered
Practical Nurse*

906 (36.8) 843 (38.0) 63 (25.3) 1.00 –

Gender (n = 2370)
Male* 150 (6.3) 130 (6.1) 20 (8.2) 1.00 –
Female 2220 (93.7) 1997 (93.7) 223 (91.8) 0.73 (0.44, 1.19) 0.201

Age  groups, in years-NDB (n = 2329)
<30* 256 (11.0) 241 (11.5) 15 (6.3) 1.00 –
30–34  185 (7.9) 167 (8.0) 18 (7.6) 1.73 (0.85, 3.53) 0.131
35–39  208 (8.9) 189 (9.0) 19 (8.0) 1.61 (0.80, 3.26) 0.181
40–44  251 (10.8) 227 (10.9) 24 (10.1) 1.70 (0.87, 3.32) 0.121
45–49 287 (12.3) 257 (12.3) 30 (12.7) 1.87 (0.98, 3.57) 0.056
50–54 368 (15.8) 323 (15.4) 45 (19.0) 2.34 (1.22, 4.11) 0.009
55–59  404 (17.3) 353 (16.9) 51 (21.5) 2.32 (1.28, 4.22) 0.006
>60  370 (15.9) 335 (16.0) 35 (14.8) 1.68 (0.90, 3.14) 0.105

Province/Territory of primary nursing employment (n = 2465)
Atlantic* 623 (25.3) 582 (26.3) 41 (16.5) 1.00 –
Quebec 182 (7.4) 158 (7.1) 24 (9.6) 2.16 (1.26, 3.68) 0.005
Ontario 277 (11.2) 245 (11.1) 32 (12.9) 1.85 (1.14, 3.01) 0.013
Territories 317 (12.9) 282 (12.7) 35 (14.1) 1.76 (1.10, 2.83) 0.019
Manitoba/Saskatchewan 608 (24.7) 538 (24.3) 70 (28.1) 1.85 (1.23, 2.76) 0.003
Alberta/British Columbia 458 (18.6) 411 (18.5) 47 (18.9) 1.62 (1.05, 2.51) 0.030

Current Marital Status (n = 2419)
Married/Living with
partner*

1905 (78.8) 1714 (78.8) 191 (78.6) 1.00 –

Single 235 (9.7) 212 (9.7) 23 (9.5) 0.97 (0.62, 1.53) 0.908

Divorced/Separated/Widowed
279 (11.5) 250 (11.5) 29 (11.9) 1.04 (0.69, 1.57) 0.849

Dependent Child live with you (n = 2419)
Yes 1020 (42.2) 914 (42.0) 106 (43.8) 1.08 (0.82, 1.41) 0.587
No*  1399 (57.8) 1263 (58.0) 136 (56.2) 1.00 –

Care  for dependent adult in your home (n = 2427)
Yes 134 (5.5) 118 (5.4) 16 (6.6) 1.23 (0.72, 2.11) 0.456
No*  2293 (94.5) 2065 (94.6) 228 (93.4) 1.00 –

Primary Place of Employment (n = 2441)
Hospital & Integrated
Facility*

1039 (42.6) 926 (42.2) 113 (45.6) 1.00 –

Community Health
Centre

361 (14.8) 307 (14.0) 54 (21.8) 1.08 (0.56, 2.07) 0.826

Nursing
home/Long-term Care
facility

548 (22.4) 512 (23.3) 36 (14.5) 1.55 (0.78, 3.08) 0.211

Community-focused
Facility

385 (15.8) 351 (16.0) 34 (13.7) 0.62 (0.31, 1.26) 0.187

Other 108 (4.4) 97 (4.4) 11 (4.4) 0.85 (0.42, 1.75) 0.666
Nursing Employment Status-Full-time/Permanent (n = 2447)

Yes  1281 (52.3) 1137 (51.7) 144 (57.3) 1.28 (0.98, 1.67) 0.068
No*  1166 (47.7) 1061 (48.3) 105 (42.2) 1.00 –

Nursing Employment Status-Part-time/Permanent(n = 2447)
Yes  738 (30.2) 672 (30.6) 66 (26.5) 0.82 (0.61, 1.10) 0.186
No*  1709 (69.8) 1526 (69.4) 183(73.5) 1.00 –

Nursing Employment Status-Job Share(n = 2447)
Yes 32 (1.3) 27 (1.2) 5 (2.0) 1.65 (0.63, 4.32) 0.310
No*  2415 (98.7) 2171 (98.8) 244 (98.0) 1.00 –

Nursing Employment Status-Casual(n = 2447)
Yes 416 (17.0) 388 (17.7) 28 (11.2) 0.59 (0.39, 0.89) 0.012
No*  2031 (83.0) 1810 (82.3) 221 (88.8) 1.00 –

Nursing Employment Status-Contract/Term(n = 2447)
Yes 121 (4.9) 106 (4.8) 15 (6.0) 1.26 (0.72, 2.21) 0.408
No*  2326 (95.1) 2092 (95.2) 234 (94.0) 1.00 –

Primary Work Position-Advanced Practice Nursing Group(n = 2403)
Yes 115 (4.8) 108 (5.0) 7 (2.8) 0.55 (0.25, 1.20) 0.135
No*  2288 (95.2) 2048 (95.0) 240 (97.2) 1.00 –

Number of Rural/Remote Communities Worked in 3 Months or Longer (n = 2385)
1–3 communities* 2043 (85.7) 1852 (86.4) 191 (78.9) 1.00 –
4–6  communities 234 (9.8) 201 (9.4) 33 (13.6) 1.59 (1.07, 2.37) 0.022
7  or more communities 108 (4.5) 90 (4.2) 18 (7.4) 1.94 (1.14, 3.29) 0.014
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Table  2 (Continued)

Variable Total N (%) Assisted with a disaster event
in community in last 5 years

Unadjusted Odds
Ratio (95% CI)

P value

No (%) Yes (%)

Population of Primary Work Community (n = 2495)
1000 or less 490 (19.9) 437 (19.7) 53 (21.3) 1.13 (0.79, 1.61) 0.509
1000–2499 493 (20.0) 439 (19.8) 54 (21.7) 1.14 (0.80, 1.63) 0.457
2500–4999 494 (20.0) 448 (20.2) 46 (18.5) 0.95 (0.66,1.38) 0.803
5000–9999* 988 (40.1) 892 (40.3) 96 (38.6) 1.00 –

Primary work community be (n = 2437)
Rural 1536 (63.0) 1385 (63.2) 151 (61.1) 1.28 (0.88, 1.87) 0.191
Remote 428 (17.6) 369 (16.8) 59 (23.9) 1.88 (1.22, 2.91) 0.004
Rurban/other* 473 (19.4) 436 (19.9) 37 (15.0) 1.00 –

Lives  in primary work community (n = 2455)
Yes 1365 (55.6) 1231 (55.8) 134 (53.8) 0.92 (0.71, 1.20) 0.923
No*  1090 (44.4) 975 (44.2) 115 (46.2) 1.00 –
Distance from primary work community of centre of 10,000–49,999 population (n = 2332)

0–99  km 904 (38.8) 818 (39.0) 86 (36.3) 1.01 (0.65, 1.56) 0.967
100–199 km 649 (27.8) 588 (28.1) 61 (25.7) 0.99 (0.63, 1.58) 0.986
200–499 km 461 (19.8) 401 (19.1) 60 (25.3) 1.44 (0.90, 2.28) 0.126
500  or more km*  318 (13.6) 288 (13.7) 30 (12.7) 1.00 –

Distance from primary work community of centre of 50,000+ population (n = 2254)
0–99 km 361 (16.0) 333 (16.4) 28 (12.3) 0.82 (0.48, 1.39) 0.463
100–199 km 562 (24.9) 506 (25.0) 56 (24.6) 1.08 (0.68, 1.70) 0.744
200–499 km 717 (31.8) 636 (31.4) 81 (35.5) 1.24 (0.81, 1.91) 0.325
500–999 km 270 (12.0) 239 (11.8) 31 (13.6) 1.26 (0.75, 2.13) 0.378
1000  or more km*  344 (15.3) 312 (15.4) 32 (14.0) 1.00 –

Distance from primary work community to closest basic referral centre (n = 2409)
0–99 km 1231 (51.1) 1124 (51.9) 107 (44.2) 0.78 (0.50, 1.21) 0.264
100–199 km 578 (24.0) 521 (24.0) 57 (23.6) 0.89 (0.55, 1.44) 0.649
200–499 km 343 (14.2) 293 (13.5) 50 (20.7) 1.40 (0.85, 2.29) 0.186
500  or more km*  257 (10.7) 229 (10.6) 28 (11.6) 1.00 –

Distance from primary work community to closest advanced referral centre (n = 2401)
0–99  km 309 (12.9) 281 (13.0) 28 (11.5) 1.04 (0.61, 1.76) 0.888
100–199 km 616 (25.7) 544 (25.2) 72 (29.5) 1.38 (0.89, 2.13) 0.146
200–499 km 818 (34.1) 734 (34.0) 84 (34.4) 1.19 (0.78, 1.82) 0.413
500–999 km 281 (11.7) 254 (11.8) 27 (11.1) 1.11 (0.65, 1.89) 0.706
1000  or more km*  377 (15.7) 344 (15.9) 33 (13.5) 1.00 –

ISVS  comfort in working with others-I am able to share and exchange ideas in a team discussion (n = 2380)
Not  at all- to a small
extent

293 (12.3) 274 (12.8) 19 (8.1) 0.58 (0.33, 1.04) 0.068

To  a moderate extent 477 (20.0) 431 (20.1) 46 (19.5) 0.90 (0.57, 1.42) 0.651
To  a fairly great extent 541 (22.7) 491 (22.9) 50 (21.2) 0.86 (0.55, 1.34) 0.505
To  a great extent 720 (30.3) 636 (29.7) 84 (35.6) 1.11 (0.74, 1.68) 0.606
To  a very great extent* 349 (14.7) 312 (14.6) 37 (15.7) 1.00 –

In  general, health (n = 2431)
Poor/Fair* 129 (5.3) 114 (5.2) 15 (6.2) 1.00 –
Good 681 (28.0) 603 (27.6) 78 (32.1) 0.98 (0.55, 1.77) 0.955
Very Good 1173 (48.3) 1065 (48.7) 108 (44.4) 0.77 (0.43, 1.37) 0.373
Excellent 448 (18.4) 406 (18.6) 42 (17.3) 0.79 (0.42, 1.47) 0.451

In  general, mental health (n = 2429)
Poor/Fair* 169 (7.0) 156 (7.1) 13 (5.4) 1.00 –
Good 651 (26.8) 586 (26.8) 65 (26.9) 1.33 (0.71, 2.48) 0.367
Very Good 1133 (46.6) 1009 (46.1) 124 (51.2) 1.47 (0.81, 2.68) 0.201
Excellent 476 (19.6) 436 (19.9) 40 (16.5) 1.10 (0.57, 2.11) 0.773

Work overall-I feel burned out from work (n = 2407)
Never/Almost Never* 398 (16.5) 366 (16.9) 32 (13.4) 1.00 –
Rarely 349 (14.5) 318 (14.7) 31 (13.0) 1.11 (0.66, 1.87) 0.679
Sometimes 1100 (45.7) 978 (45.1) 122 (51.0) 1.43 (0.95, 2.14) 0.087
Often 331 (13.8) 295 (13.6) 36 (15.1) 1.40 (0.85, 2.30) 0.191
Very often/Always 229 (9.5) 211 (9.7) 18 (7.5) 0.98 (0.53, 1.78) 0.936

Ever  taken a sick day due to stressors experienced as a part of work (n = 2418)
Yes 861 (35.6) 780 (35.8) 81 (33.5) 0.90 (0.68, 1.19) 0.464
No*  1557 (64.4) 1396 (64.2) 161 (66.5) 1.00 –

Ever  taken a formal stress leave (n = 2404)
Yes 394 (16.4) 351 (16.2) 43 (18.0) 1.13 (0.80, 1.61) 0.481
No*  2010 (83.6) 1814 (83.8) 196 (82.0) 1.00 –

Respond/Lead emergency calls as a first responder (n = 2465)
Yes 425 (17.2) 367 (16.6) 58 (23.3) 1.53 (1.12, 2.09) 0.008
No*  2040 (82.8) 1849 (83.4) 191 (76.7) 1.00

Total No Yes Odds Ratio (95%
CI)

P value
Mean ± SD Mean ± SD Mean ± SD

Years since highest
attained nursing
credential†  (n = 2348)

19.5 ± 13.5 19.4 ± 13.6 20.9 ± 12.6 1.01 (0.99, 1.02) 0.090

Personal-Professional
Boundaries†  (n = 2358)

9.5 ± 2.4 9.6 ± 2.4 9.1 ± 2.7 0.93 (0.88, 0.98) 0.008
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Table  2 (Continued)

Variable Total N (%) Assisted with a disaster event
in community in last 5 years

Unadjusted Odds
Ratio (95% CI)

P value

No (%) Yes (%)

Organizational
commitment†  (n = 2429)

51.8 ± 10.9 51.8 ± 10.9 52.8 ± 11.2 1.01 (0.99, 1.02) 0.217

Work  Engagement†
(n = 2410)

38.4 ± 9.3 38.2 ± 9.4 40.1 ± 8.6 1.02 (1.01, 1.04) 0.004

Perceived Stress Scale†
(n = 2422)

8.9 ± 2.9 8.9 ± 2.9 8.9 ± 2.9 0.99 (0.95, 1.04) 0.743

IPCR  engagement†
(n = 2458)

18.9 ± 2.8 18.9 ± 2.7 18.8 ± 3.1 0.99 (0.94, 1.04) 0.694

Psychological sense of
community†  (n = 2415)

34.1 ± 5.9 33.9 ± 5.9 34.8 ± 6.6 1.02 (1.00, 1.05) 0.053

*
† ing a 

d

d
w
m
o
o
d
d
n
h
7
M
p
f
a
e
w
a
h

a
l
t
b
i
m
3
o
b
t
o
w
p
w
i
h
o
c
e
h

w
o
‘
l
b
i
o
a

Reference category.
 Continuous variable measured using a standardized scale, a higher score indicat
isaster that corresponds to 1-unit change in the score on the continuous variable.

ence interval for variables in the logistic regression model. Nurses
ho assisted with a disaster event within the last five years were
ore likely to be between the ages of 50 − 59, working as RNs

r Registered Psychiatric Nurses within provinces and territories
ther than the Quebec, working in non-casual employment, and
efined their primary work community as ‘remote.’ There was  a
ose-response relationship between the number of rural commu-
ities worked for a duration of 3 months or longer and odds of
aving assisted with a disaster event (4–6 communities: OR = 1.59;

 or more communities: OR = 1.94, compared to 1–3 communities).
ean scores for personal-professional boundaries (e.g., personal

rivacy respected in the community, able to separate nurse role
rom other roles) were significantly lower for those nurses who  had
ssisted with a disaster within the last 5-years, and level of work
ngagement was significantly higher for those who had assisted. As
ell, the psychological sense of community or sense of belonging

nd community cohesion was significantly higher for those who
ad assisted in the past five years.

The adjusted odds ratio for each of the ten independent variables
nd the outcome of having assisted with a disaster event within the
ast five years, while controlling for the effects of all variables within
he model, are reported in Table 3. The final model for the proba-
ility of having assisted with a disaster event in the community

n the last five years shows that nurse type, age, region of employ-
ent, employment status, number of rural communities worked in

-months or longer, distance to advanced referral centre, definition
f work community as ‘remote,’ burnout, personal-professional
oundaries, and work engagement were significant factors related
o assisting with a disaster. Registered Psychiatric Nurses were
ver three times as likely to have assisted with a disaster event,
ith RNs being over one-and-a-half times as likely when com-
ared to Licensed/Registered Practical Nurses. The odds of assisting
ith a disaster were also significantly greater for nurses working

n Ontario compared to the Atlantic Provinces, and for nurses who
ad worked in 4–6 rural communities for a duration of 3 months
r longer. In addition, those who considered their primary work
ommunity to be ‘remote’ compared to ‘rurban/other’ (e.g., having
lements of both urban and rural settings), were almost two and a
alf times as likely to assist with a disaster event.

Perceived burnout was also a significant predictor, with nurses
ho indicated that they were ‘sometimes’ or ‘often’ feeling burned

ut were more likely to assist, compared to those who were
never/almost never’ feeling burned out from their work. The like-
ihood of assisting was inversely related to personal-professional
oundaries; as when the mean score related to boundaries
ncreased, respondents were less likely to assist. Also, with every
ne-unit increase in mean work engagement score (range 0–54),
n expected increase in odds of assisting with a disaster event was
higher degree of that characteristic. The odds ratio is the odds of assisting with a

3% (OR = 1.03, 95% CI (1.01, 1.05)). Overall, 89.8% of the cases were
predicted correctly, with minimal collinearity among variables, and
no significant interactions observed. The Hosmer and Lemeshow
test (�2 = 11.83, degrees of freedom = 8, p-value = 0.159) shows a
good model fit indicating that numbers of those assisting with a
disaster event are not significantly different from those predicted
by the model. Overall the logistic regression model has a proper
explanatory power and the model fit was  good.

Open-ended findings

The open-ended comments from the 249 nurse participants who
indicated that they had responded to a disaster were reviewed
to identify if they made any specific comments about their expe-
riences. The French responses were translated into English and
included in the review. There were limited comments made about
disasters, but when they were discussed, the comments were
poignant in nature and noted that being in a rural setting and having
personal and professional relationships with individuals who  expe-
rienced the disaster was difficult. The responses were also viewed
from the perspective of the phases of disasters (pre-disaster; evac-
uation; treatment; and recovery).

The nurses acknowledged that pre-disaster preparation was
important for the health facility where they were employed. A RN
from the territories stated: “We  do regularly practice code orange
(Possible Plane crash) within 5–10 min  everyone arrives at the
health center and resumes their responsibilities.” Regarding the
evacuation phase, one RN noted that care plans needed to have
evacuation protocols in place for each client, whereas another RN
talked about accepting evacuees from other nearby communities
that were experiencing wildfires.

Nurses also discussed their role in the treatment of disaster
victims. As one RN related:

There was this one situation where I experienced working
through a Helicopter Crash. Many of our staff were called in
(nursing, housekeeping, administrative, etc.) Everyone worked
together really well to ship out 4 wounded men  via ground
ambulances. We  tended to their immediate needs (wound care,
etc.). That night was  a real eye opener of how everyone just knew
their role and worked very well together (communication etc.)
At the end of the night there was  a big debriefing with all of the
staff present and we  were commended on a job well done.

Finally, the nurses did not speak about assisting their commu-

nity in the recovery following a disaster but did talk about the
challenges for their own recovery when there are professional and
personal relationships between staff resulting from a tragedy. In
one instance, a medevac plane crash occurred in which the pilot
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Table  3
Adjusted Odds Ratios of Factors Associated with Assisting with a Disaster Event (n = 2465).

Variable Assisted with a disaster event
in community in last 5 years
Adjusted Odds Ratio (95% CI)

P value

Nurse Type
Nurse Practitioner 0.46 (0.17, 1.22) 0.120
Registered Nurse 1.68 (1.16, 2.40) 0.006
Registered Psychiatric Nurse 3.37 (1.83, 6.21) <0.0001
Licensed/Registered Practical Nurse* 1.00 –

Age  groups, in years-NDB
<30* 1.00 –
30–34  1.39 (0.63, 3.08) 0.412
35–39  1.39 (0.62, 3.15) 0.429
40–44  1.57 (0.72, 3.42) 0.257
45–49  1.64 (0.78, 3.52) 0.202
50–54 2.14  (1.05, 4.38) 0.037
55–59 2.21 (1.09, 4.48) 0.029
>60  1.59 (0.75, 3.38) 0.227

Province/Territory of primary nursing employment
Atlantic* 1.00 –
Quebec 1.58 (0.81, 3.05) 0.179
Ontario 1.74 (0.99, 3.05) 0.053
Territories 1.78 (0.79, 4.01) 0.161
Manitoba/Saskatchewan 1.36 (0.85, 2.17) 0.198
Alberta/British Columbia 1.45 (0.88, 2.38) 0.141

Nursing Employment Status-Casual
Yes 0.61 (0.38, 0.98) 0.043
No* 1.00 –

Number of Rural/Remote Communities Worked in 3 Months or Longer
1–3 communities* 1.00 –
4–6  communities 1.73 (1.09, 2.73) 0.020
7  or more communities 1.40 (0.73, 2.71) 0.313
Distance from primary work community to closest advanced referral centre
0–99 km 2.16 (0.91, 5.12) 0.082
100–199 km 3.09 (1.41, 6.74) 0.005
200–499 km 2.54 (1.18, 5.46) 0.017
500–999 km 1.84 (0.89, 3.83) 0.102
1000  or more km*  1.00 –

Primary work community be
Rural 1.33 (0.85, 2.07) 0.210
Remote 2.45 (1.33,4.51) 0.004
Rurban/other* 1.00 –

Burnout
Never/Almost Never* 1.00
Rarely 1.37 (0.77, 2.44) 0.292
Sometimes 1.87 (2.26, 3.02) 0.011
Often 1.92 (1.05, 3.50) 0.034
Very  often/Always 1.34 (0.65, 2.75) 0.433

Personal-Professional boundaries †  0.92 (0.87, 0.98) 0.011
Work  Engagement †  1.03 (1.01, 1.05) 0.006

Hosmer and Lemeshow test: �2 = 11.83, df = 8, p- value = 0.159.
*
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Reference category.
Continuous variable measured using a standardized scale, a higher score indicatin
ith  a disaster that corresponds to 1-unit change in the score on the continuous va

nd paramedic were both killed. The participant noted that, “Our
orkplace will never be the same after such a significant loss.”

tudy limitations

One limitation of this study is that although disaster was specif-
cally defined in the survey questions some respondents chose to
nclude events that did not match the definition. For example,
urses included mock-disaster events, which do not match the
efinition. Although mock-disaster events were not as useful in
nderstanding nurses’ experiences with disasters, it does point to a
ruitful area of investigation in relation to the training and prepara-
ion of nurses and health care teams for disasters in rural areas. The
urrent survey did not include questions about disaster preparation

r training.

The nurses’ responses about plane crashes highlights a unique
vent in the rural communities that has the potential to overwhelm
ocal resources while also highlighting the gravity of circumstances
igher degree of that characteristic. The adjusted odds ratio is the odds of assisting
.

that nurses in rural areas of Canada need to be prepared to address.
Finally, some responses about the kind of disaster were not clear
and difficult to interpret: for example the word “fire” was  provided
but was  not clearly identified as related to a building fire, wildfire
or another type of fire.

Discussion

The analysis of the quantitative and open-ended responses data
about rural nurses’ experiences with disasters informs us about the
type of nurse who has been involved with a disaster and the kind
of events to which they have responded. Although, compared to
the NPs and LPNs, RNs were over one and a half times more likely
to assist during a disaster; with the RPNs more than three times

as likely to have assisted and indicating a psychosocial support-
ive nature of assistance more often displayed during the recovery
phase of a disaster event. The lack of involvement by NPs may be
due to the small sample size in our study; it would seem unlikely
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hat they are not involved in disaster response given their work
ettings being more often located in remote areas. The limited
nvolvement of LPNs may  be due to their work setting, for instance
he placement of LPNs in long-term care facilities. Further investi-
ation would be worthwhile because of the changing role of LPNs
n rural health care delivery. This group may  require additional
ontinuing education to help prepare them for disaster situations.

As may  be expected, indicators of rural work experience and
ime worked in the profession were significantly related to assist-
ng. Older nurses (aged 50–59) were more likely to assist during

 disaster compared to those nurses who were less than 30 years
f age, as well as those who had worked in 4–6 rural communities
or three months or longer. This may  suggest that longer duration
f work in remote settings increases the nurses’ exposure to an
ncreased number of disaster events. These findings also suggest
hat the youngest nurses, and those with less experience working
n a diversity of rural settings may  feel less inclined to respond
o a call for assistance possibly due to perceived inexperience, or
imited training both during their basic nursing education program
nd continuing education through participation in mock disaster
vents. There is some indication in the literature that overall nurses
re poorly prepared for responding during a disaster [8,27] and
hat this is a barrier to nurses to report to work during a disas-
er [28]. In addition, a study of Australian nurses who responded
o the Sumatra-Andaman earthquake and tsunami found that over
0% of nurses who volunteered to help in this disaster had no prior
isaster response or military experience [29].

Degree of community remoteness and distance to a referral cen-
re were also indicated as significant predictors of experience with

 disaster event. Importantly, those nurses who  perceived their
ommunity to be ‘remote’ were almost 2.5 times more likely to
ave responded to a disaster event, which coincides with those
ho were, between 100 and 499 km from an advanced referral

entre, being 2.5–3 times more likely to have assisted. Having a
igher sense of work engagement (e.g., feelings of enthusiasm,

nspiration, and pride in your work) was significantly linked to
ssisting with a disaster event, indicating the importance of fos-
ering work engagement in more remote and underserviced areas.
he results also highlight a concern that nurses who  had lower
ersonal-professional boundaries, (e.g., less personal privacy, dif-
culty their separating roles in the community) were more likely
o assist, and more likely to “often’ or ‘sometimes’ feel burned out
rom their work. Even with the protective factor of higher work
ngagement, there is concern that these same nurses may  be at a
igher risk for negative personal and professional outcomes such
s disengagement from the organization or poor personal health
30].

There was a full range of types of disasters to which nurses were
nvolved; more than one nurse noted that they had responded to

ore than one disaster over their career. In addition, their com-
ents indicate that they were involved in almost all phases of

isasters. The only phase that was not specifically noted was  the
ecovery phase; this is likely because fewer community nurses
esponded with comments and identification with recovery efforts.
n addition, depending upon the provincial mandate and the sever-
ty of the disaster, recovery may  be carried out by a specialized team
f experts.

One final trend noted in the findings was  that nurses
ho responded to disasters were more often from Mani-

oba/Saskatchewan, Alberta/British Columbia, the Atlantic Region
nd the Territories; our finding may  be related to the representa-
iveness of the sample because the occurrence of disasters is even

cross the country [3]. Notwithstanding, it is important that nurses
e well prepared to respond to disasters regardless of where they

ive and work.
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Our findings point to a number of implications about rural
nurses and involvement in disaster management. The first is
whether or not rural nurses have received sufficient preparation
in their undergraduate education to attend to disasters. A recently
developed tool [31] to assess disaster nursing core competencies
[2] may  be useful to better prepare newly hired nurses who will
be working in rural locations. Although nursing education pro-
grams currently may  teach this topic area, most of the nurses in our
sample who responded to disasters were over the age of 50 years.
There has been some discussion in the literature about the develop-
ment of undergraduate nursing training courses based upon the ICN
Framework for Nursing Competencies [32] as well as short training
programs for nurses in the workplace to fill this educational gap
[27]. Other authors also support these recommendations stating
the need for formal educational preparation in nursing programs
as well as the need for ongoing continuing education [9,11]. The
role of the nursing professional development educator in disaster
preparation planning for rural hospitals has also been outlined in
the literature [17,33]. It is not known how many Canadian nursing
education programs currently use the ICN Framework of Disaster
Nursing Competencies [2] within their program curriculum, and/or
whether the framework has been adapted to the unique circum-
stances of Canadian rural nursing practice. A review of disaster
nursing education in countries such as Canada, Australia and the
United States would be a worthwhile activity to assess current
nursing education practice and offer recommendations. This would
also contribute to the need for the development of competencies
specific to rural nursing practice and disaster management.

The second issue that this study brings to light is the role of
health care organizations in ensuring that nurses are fully prepared
to address disasters within their work duties. The information we
generated points to the need for ongoing education to help nurses
prepare for a range of circumstances affiliated with disasters. This
is compounded by the variety of disasters that the nurses indicate
they have had to address. As nurses who are in more remote loca-
tions were more likely to have responded to a disaster, ensuring
this group feels competent to address disasters is essential. We
wondered how often health care organizations provided updated
information about addressing disasters and how often local health
care institutions hold mock disaster events. Although there was
indication by some respondents that some of the nurses in our sur-
vey had been involved in such events, generating information about
these events (frequency and type of disaster) would be worth-
while in order to offer recommendations and suggestions to health
care organizations about annual updates and continuing educa-
tional opportunities. Of interest would be an exploration with rural
nurses to determine whether mock-simulation events match the
types of disasters that the nurses noted in their responses. It would
be important to identify whether new nursing staff in rural loca-
tions receive sufficient orientation to disaster policies and practices
within their health care organization. Rural and remote nurses
are often members of the communities within which they work;
it would be interesting to find out if their involvement in disas-
ter preparation exercises reflects their involvement as a resident
and not just a professional nurse. Furthermore, understanding the
connection between the inter-relationship between the role as a
nurse and as a community resident in the prevention, response and
recovery of disasters would be a fruitful investigation in order to
more fully understand how disasters are addressed in rural areas.
In other words, does the community respond to nurses based upon
their professional role or their commitment to the community as a
resident?
A final issue concerns the support that rural nurses are afforded
after a disaster event. Our findings showed that nurses who
felt ‘sometimes or often’ burned out were more likely to have
responded to a disaster. As well, nurses who responded had signifi-
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antly lower personal-professional boundaries, suggesting blurring
f their personal and professional roles, and perceptions of having
ifficulty separating their roles within their work communities. The
ural/remote nature of their practice may  place these nurses in a
hallenging position where the obligation to take the lead during
ifferent phases of a disaster event may  conflict with their per-
onal motivation to attend to the individual needs of their own
amily members or friends who may  also be at risk. Some of the
pen-ended comments made by the nurses support these concerns,
ith a focus on the personal relationships they had with those
ho were affected by the disaster. In situations that were recalled

y nurses dealing with helicopter crashes that involved individu-
ls with whom they had such relationships, more than one of the
urses had dealt with such a crash event in their nursing career.
elping nurses deal with these circumstances post-disaster is an

ssue that needs to be addressed by rural health care organizations.

onclusions

This national profile of regulated nurses (RNs, NPs, LPNs, RPNs)
ncludes information about the nurses who most often assisted

ith a disaster event in rural settings and provides much needed
vidence for stakeholders and policy makers interested in devel-
ping educational resources and psychosocial supports to mitigate
he aftermath of such events. The evidence presented in this anal-
sis suggests that nurses play a significant role in responding to
isasters. However, there is a need for disaster response mentor-
hip and support for younger nurses and nurses with less rural
ursing experience. Developing nursing competencies for disas-
ers that differentiate urban and rural environments would also
e useful for program and policy development. Such differentia-
ion would benefit nurses and nursing practice in settings that are
onsidered ‘remote’ or at a significant distance from an advanced
eferral centre. Research that focuses on the role and experience of
ural nurses in disaster management is in its infancy. Developing a
esearch program that compliments the ICN competencies would
enerate information that further supports nursing education and
ractice.
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