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ABSTRACT

The Integrated Medical Response protocol (IMP) is a new protocol of medical response during the response phase of a flood
disaster in Kelantan, Malaysia. It integrates response workflows of various rescue agencies involved in patient care during
response phase of flood disaster. Traditionally, health care services in this region used either an all-hazard protocol or
those not specific to Kelantan. The present study is aimed to test the effectiveness of IMP on knowledge, attitude and
practice of healthcare providers (HCP) involved in managing patients during flood disaster in Kelantan. This study was a
prospective parallel group, single blinded, randomized controlled trial. The unit of randomization was the district within
Kelantan on a 1:1 basis into either the control or intervention group using cluster randomized method. The hospitals within
the district were subsequently assigned to the allocated group. Investigators were blinded to the assignments. The
knowledge, attitude and practice scores of HCP were assessed by FloodDMQ-BM® and was evaluated 2 weeks before and
immediately after a flood disaster table-top exercise. Data was analyzed using two-way repeated measure ANOVA. Our
findings showed that intervention was essential to improve the knowledge [F (1,100) = 6.947, p-value 0.010 (<0.05)] and
attitude scores [F (1,100) = 31.56, p-value 0.001]. Meanwhile, practice score was improved in both control and intervention
group with time [F (1,100) = 226.56, p-value 0.001]. Thus, our localized IMP specific to response phase of flood disaster
was crucial to further enhance the knowledge and attitude levels among HCP while practice level showed similar
improvement in both control and intervention group post table-top exercise.
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INTRODUCTION managing patients. Medical management during

any flood disaster must be coordinated by the

Disasters are catastrophic events that adversely
affect all parts of the world. There are many types
of disasters such as natural disaster for example
floods, storms, drought, beach erosion, landslide
and man-made disaster like explosions, fire
outbreaks, pollutions, hazardous emissions'. Both
natural and man-made disaster will be able to cause
excess morbidity and mortality?. In 2015, the world
disaster report revealed that from 2005 until 2014,
flood disaster were the most frequently reported
types of natural disaster worldwide at 45.9% with
about 59,092 people killed and 866,417 affected?.

The record-setting December 2014 Kelantan flood
was a major flood that submerged large parts of
Kelantan. The 2014 flood was the largest recorded
flood in the history of Kelantan, in which 202,000
victims were displaced®. Disaster management is a
multidisciplinary activity involving all departments
in the hospital and must be actively involved in

individuals or organizations most experienced and
knowledgeable in disaster management?, Ministry of
Health has published a national guideline on Flood
Management in 2008. It was produced in relation
with the National Security Council (NSC) Directive
No 20° in which the objective is to make sure the
steps taken during flood disaster are effective and
coordinated.

However, a recent local qualitative study conducted
in the aftermath of the Kelantan 2014 flood
highlighted the issue of insufficiency of the NSC
Directive 20. It is an all-hazard disaster plan that is
not specific for Kelantan. Healthcare providers
(HCP) opined that they need a local, flood specific
disaster plan to effectively conduct medical
response in timely manner. Among the information
needed in a flood disaster response protocol include
local helicopter landing points, contact number of
key person, flood alert system and common



Malaysian Journal of Public Health Medicine 2019, Vol. 19 (1): 64-74

workflow across various emergency agencies.
Additionally, HCPs realized that there were many
disaster protocols in place by various response
agencies such as police and fire bridged. These
protocols varied widely in terms of definitions and
workflow that affect the efficiency of medical
response among various emergency services.
Therefore, Integrated Medical Response protocol
(IMP) has been jointly written by various relevant
agencies to outline the medical response during the
response phase of flood disaster in Kelantan. It
streamlines response workflow of various local
emergency services. This is to enable various
emergency services to work in a more coordinated
manner. It also contains, among others, the warning
system utilized such as local river water levels and
rainfall, which are not present in the NSC Directive
20. Thus, we set out to determine the effect of IMP
on knowledge, attitude and practice (KAP) of
medical response during the response phase of flood
disaster among HCPs in Kelantan.

METHODS

Study design and duration

This study was a randomized controlled trial and
conducted between December 2015 until June
2016.

Participant recruitment and randomization
Healthcare professionals of various designations
from Ministry of Health hospitals and Hospital USM
were recruited into the study via invitation letter.
The unit of randomization was the district within
Kelantan on a 1:1 basis into either the control or
intervention group. The hospitals within the district
were subsequently assigned to the allocated group.
Cluster randomization was wused to ensure
administrative  efficacy, lessened risk of
experimental contamination and enhancement of
subject compliance’. We identified eight districts to
be randomized. An independent research staff,
blinded as to whether they were nominating within
a control or an intervention group and unaware
which of their staff had consented to participate,
nominated participants to this study among the
hospital staff that included medical administrators,
doctors, nurses or medical assistants. This trial
design reduced the potential for selection bias from
differential recruitment that might arise if the
director of the hospital were responsible for staff
selection®. We included those involved in patient
management during flood disaster in Kelantan into
the study. The nominated participants were
approached by researcher to explain the study and
to obtain consent. They were informed that they
could withdraw from the study at any time without
any consequences. The allocation was concealed
from all participants until the completion of pre-
KAP measurement using FloodDMQ-BM®.

Tools and measures

The KAP levels of patient management during flood
disaster in Kelantan were measured with the
FloodDMQ-BM® questionnaire. FloodDMQ-BM® is a
validated questionnaire in Bahasa Malaysia language
measuring knowledge, attitude and practice levels
of healthcare providers managing patients during
response phase of a flood disaster’. The
questionnaire encompasses 4 sections: [1]
demography, [2] knowledge (9 items), [3] attitude
(13 items) and [4] practice (12 items). The
demographic data collected include age, race,
gender, place of work, duration of service and job
designation. The 9 items in the knowledge section
were rated on a true/false/don’t know response (1
mark = correct answer, 0 mark = wrong or don’t
know answer) with a minimum score of 0 point and
a possible maximum score of 9 points. A knowledge
level with a higher score indicated better
participant’s knowledge. Items in the attitude
section were rated on a four-point scale (1 mark =
strongly disagree, 4 marks = strongly agree). The
possible minimum score of this section was 13 points
and possible maximum score was 52. A higher total
score in this section indicated a more positive
attitude of the healthcare providers towards
patient management during a flood disaster. Items
in the practice section were rated on a four-point
scale (1 mark = never, 4 marks = always). Total
practice score assessed practice of good patient
management during flood disaster. The possible
minimum scoring was 12 and the possible maximum
score was 48. A higher total score in this section
indicates a better practice of the healthcare
providers regarding patient management during a
flood disaster. All items were positively structured
in the attitude and practice sections therefore
reverse scoring did not apply. The whole
questionnaire took 10-15 minutes to complete. The
internal consistency using Cronbach’s alpha
coefficient of attitude and practice sections tested
on Kelantan healthcare providers were 0.925 and
0.935 respectively. For the dichotomous knowledge
section, the marginal reliability tested on same
population was acceptable at the value of 0.623°.

Procedure

All participants were required to answer the
FloodDMQ-BM® questionnaire (pre-KAP) after they
consented to participate in the study. Participants
in the control group were then given the
standardized disaster response protocol while the
participants in the intervention group were given
the IMP protocol to be reviewed for two weeks.
Subsequently, all participants were invited to a
flood disaster table-top simulation where various
scenarios were injected to the participants
regarding patient management during the response
phase of a flood disaster in Kelantan. The table-top
exercise was intended to simulate a flood disaster
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affecting health services since it was not feasible to
test the effect of IMP on KAP level differences after
a real life-flood disaster. Participants of the table-
top simulation were arranged in groups according to
their district hospitals and roles where they were
expected to respond to the injected scenarios. Four
conveners of the exercise were conveniently
selected among Emergency Physicians expert in the
field of disaster. They were prepped few days prior
to the exercise to familiarize with exercise
narrative. They also designed structured and
standardized scenarios to inject to the participants
any time they deem appropriate throughout the
exercise based on participants’ response. Scenarios
were designed to include issues of the alert system,
communication, patient triaging and transport. This
was done without specific references to any disaster
response protocol. The outcome of the exercise did
not influence the result of the study. The whole
exercise took approximately 3 hours to complete.
The knowledge, attitude and practice level of
patient management during a flood disaster in
Kelantan among all participants were again
measured after the table-top simulation (post-KAP)
using FloodDMQ-BM®.

Statistical analysis

Continuous variables are presented as mean
(standard deviation, SD), while categorical
variables are presented as absolute (n) and relative
(%) frequencies. A p-value of <0.05 was considered
statistically significant. Independent t-test and
paired t-test were used to analyses the parameters
and displayed in profiles plots for each. Analysis was
performed on intention-to-treat basis. Between-
group analysis of variables was conducted using
two-way analysis of variance (ANOVA) and reported
in terms of means and standard deviations with 95%
confidence intervals (Cl). A two-way repeated
measures ANOVA was conducted to determine
whether there was a significant difference between
control and intervention group in knowledge,
attitude and practice mean scores measured at two
time-points (pre-and post-KAP) as well as the
resulting two-factor interaction of group and time.
Model assumptions of normality, homogeneity of
variance and compound symmetry were checked.

Significance level was set at 0.05. The analyses
were performed using SPSS version 22.0.

Ethical issues

Ethical approval was obtained from Human
Research Ethics Committee Universiti Sains Malaysia
(USM/JEPeM/15100333). The study was also
approved by Medical Research and Ethical
Committee, Ministry of Health Malaysia (NMRR-15-
1700-27385-1IR). There was no conflict of interest
among the researchers.

RESULTS

Eight district hospitals were randomized. Out of 132
candidates, a total of 120 were eligible to
participate in this study. Sixty candidates were
allocated in each group of control and intervention.
However, 13 were lost to follow-up and 5 had
missing data and were not included in the analysis.
Therefore, only 102 respondents were included in
the final analysis giving a response rate of 85.0%
(102/120). The CONSORT diagram is shown in Figure
1.

Demography of the respondents

The mean (SD) for age of respondents and period of
service were 39.8 (7.5) and 14.1 (7.2) respectively.
Majority of the respondents were Malay (96.1%),
male (60.8%) and worked in district hospital
(41.2%). Most of the respondents had prior
experience in managing disaster at the scene
(55.9%) and being victim in a disaster themselves
but not in the hospital-setting (57.8%). Most of
them (86.3%) never had any training in flood
disaster before (Table 1).

The demographic data of the two groups are
summarized in Table 1. There were no significant
differences in age, period of services, race, sex,
place of service, job, experience in managing
patient at scene or hospital, history of being victim
or prior disaster training between the groups.
Therefore, assumption of homogeneity between the
control and intervention group can be made (Table
1).
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Figure 1: CONSORT flow diagram

Impact of the IMP on knowledge

At baseline (pre-intervention), the mean knowledge
score between the control and intervention are 3.31
#1.51 vs. 2.98 +1.50. The level of knowledge
improved significantly for both the control and
intervention group over time (Figure 2). Within the
control group, the mean knowledge score improved
with time (5.40 £2.11) whereby in the intervention
group increase to greater extent (6.56 £1.69). This
showed that the knowledge level improved by 72.5
% with time but further increase to 120% after
intervention. Therefore, there was overall mean
difference on knowledge score whereby the mean
score of the intervention group post intervention
was significantly higher as compared to the control
group [F (1,100) = 6.947, p-value 0.010 (<0.05)]
(Table 2).

Impact of the IMP on attitude

At baseline, the mean attitude score in control and
intervention group are 46.29 +4.62 and 48.26 +4.28,
respectively. The attitude score did not show much
improvement in control group (46.33 +4.82) with
time. However, we observed the intervention group
showed better improvement (50.40 #1.28) after
intervention (Figure 3). This showed that contrary
to the control group, the attitude scores improved
after intervention by 4.4% increment. Hence, there
is no significant change of attitude scores over time
but there was an overall mean difference after
intervention on attitude score [F (1,100) = 31.56, p-
value 0.001] (Table 2).
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Figure 2: Profile plot of changes in knowledge score between control and intervention over time.
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Figure 3: Profile plot of changes in attitude score between control and intervention over time.
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Impact of IMP on practice

With regards to the practice score, the mean
practice score at baseline for control group was
31.13 +6.62 and intervention group was 31.54 +9.93.
Both the control and intervention group showed
significant improvement in the practice score with
time but not after intervention. We observed that
the mean practice score improved with time for

both control and intervention group (44.69 +3.91 vs
45.52 +3.12) (Figure 4). Thus, there is no significant
change of practice scores after intervention but
there was an overall mean difference with time on
practice score [F (1,100) = 226.56, p-value 0.001]
(Table 2)
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Figure 4: Profile plot of changes in practice score between control and intervention over time.

DISCUSSION

To the best of our knowledge, this is the first
Malaysia-based cluster randomized controlled trial,
to investigate the effectiveness of a disaster
protocol on the knowledge, attitude and practice of
medical response among HCP involved in patient
management during flood disaster. The strength of
this study lies within its design of prospective
randomized study using a validated flood disaster
preparedness questionnaire.

Given the scarcity and unpredictability of major
flood disaster ocurance in Kelantan, it was difficult
to investigate the effectiveness of IMP during a real
flood disaster. Therefore, we studied the effects
over a flood disaster table-top simulation, a method
that simulates real-life disaster'?. Simulation-based
exercise is nothing new within emergency and
disaster preparedness and has been increasingly
used to achieve the required knowledge, skills and
experienced''. Furthermore, table-top exercise
provided additional benefits'? for some limitations
of field operation drills such as communication,
coordination and post event mitigation'>'4, It is a

formative assessment strategy that identifies
lessons learned regarding strengths and challenges
for policies, procedures and assists in transferring
passive learning into experiences that mimic real
life'>'"®, However, in our study the exercise
assessment were not done since it will not affect
the study results. To date, there are not many
research investigating effects of any interventions
to improve disaster management globally, mostly
due to the inherent difficulties faced by research on
natural disaster'’.

Most of the literatures regarding disaster
management is based on research reporting “lessons
learned” rather than objective measures'®".
Additionally, a recent scoping review in 2017
showed that most studies reported only to the
extent of identifying gaps in managing disaster and
sharing the lessons from emergency exercises'. In
contrast, the finding from our study added to the
understanding of how a medical response protocol
that is locally and flood specific as well as
streamlined across various agencies, can have a
positive effect on the knowledge, attitude and
practice level.
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Table 1: Distribution of sociodemographic characteristics of respondents for the intervention and control

groups.
Variable Control Intervention p-value
Mean (SD) n(%) Mean(SD) n(%)
Age 40.1(7.9) 39.6 (7.1) 0.860?
Period of service 14.2 (7.6) 13.9 (6.8) 0.720°
Race
Malay 49 (50.0) 49 (50.0) 0.618°
Chinese 3 (75.0) 1(25.0)
Sex
Male 29 (46.8) 33 (53.2) 0.290°
Female 23 (57.5) 17 (42.5)
Place of service
Hospital based 25 (48.1) 27 (51.9) 0.550°
Health based
Job
Professional 20 (60.6) 13 (39.4) 0.179°
Support staff 32 (46.4) 37 (53.6)
Experience managing patient at
scene 32 (56.1) 25 (43.9) 0.241°
Yes 20 (44.4) 25 (55.6)
No
Experience managing patient in
hospital
Yes 25 19 (43.2) 0.304°
No 31 (53.4)
27
History of being flood victim
Yes 30 29 (49.2) 0.975°
No 21 (48.8)
22
History of join flood training
Yes 5 9 (64.3) 0.219°
No 41 (46.6)
47

3ndependent t test. PPearson’s chi-Square test. Fisher’s exact test.

HCP in Malaysia relied mainly on the flood disaster
protocol and NSC Directive 20 provided by the
Ministry of Health, Malaysia published in 2008.
According to Linkous and Carter, regional planning
at local levels is the key to successful response
during most disasters?’. Therefore, the IMP was
locally designed from a collaboration between
agencies during flood disaster management?'. The
importance of refining emergency protocol through
exercises to produce a workable document was
demonstrated by the success in evacuation,
transport and placement of patients during inter-
facility drills as reported by Verni in 201222,

We found that the level of knowledge among HCPs
improved with time and was significantly increased
to a greater extent in the intervention group. A
positive change in the knowledge level would
indicate that an intervention is effective and
indicates that learning has taken place?. Similarly,
few studies reported that the knowledge level
significantly improved with intervention and
time?*»24, Among the knowledge related to field of
disaster medicine that need to be emphasized are
communication and coordination between centers
and agencies, medical surge capacity, staff
deployment, and patient management's. In
addition, all HCP must be trained and equipped with
specific knowledge and competencies, for example
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understanding the importance of triaging patient
during disaster’®>. However, an increase in
knowledge level score not necessarily correlates
with improvement in respond to an actual
disaster'®. This is reflected by our result that shows
no significant change of practice level with IMP
although significant improvement with time (after

table-top exercise) was observed. We theorized
that while knowledge 1is based on factual
information and theoretical concepts that can be
acquired by reading the IMP, practice level might
require repeated experience (actual disaster or
simulation exercise) to have significant change.

Table 2: Results of two-way repeated measures ANOVA for knowledge, attitude and practice

Parameters Group Time Mean Effect of time Effect of time x Effect of group
(SD) group
F p- F p- F p-value
(1,100) value (1,100) value (1,100)

Knowledge  Control Pre 3.13 138.34  <0.001 6.947 0.010 4.59 0.035
(1.51)
Intervention 2.98
(1.50)
Control Post 5.40
(2.11)
Intervention 6.56
(1.69)

Attitude Control Pre 46.43 2.90 0.092  3.487 0.065 31.56 <0.001
(4.55)
Intervention 48.26
(4.28)
Control Post 46.33
(4.82)
Intervention 50.40
(1.28)

Practice Control Pre 31.13 226.56  <0.001 0.053 0.818 0.478 0.491
(6.62)
Intervention 31.54
(9.93)
Control Post 44,69
(3.91)
Intervention 45,52
(3.12)

Contrary to the knowledge level observation, a
positive improvement in the attitude level among
HCP was observed after participants were provided
with IMP as compared to the control but not
affected by the table-top experience. We postulate
that this might stem from the Hawthorn effect
where the participants might modify their attitude
when knowing they are being experimented. This
might be especially true when responding on a
Likert-scale to statements in the attitude section
such as: “l need to refer to the response protocol
when working during a flood disaster”, “l need to
know about the patient transportation process
during a flood disaster” and “l need to monitor the
river level during a flood disaster”. Respondents in
the intervention group might have a better
awareness of communication, patient transport
process, alert system and function of other agencies
since these are outlined in the IMP. This might

translate into a better attitude during a flood
disaster and will be observed regardless of whether
they go through the disaster experience or not.
However, improvement in attitude in terms of team
capabilities, personal abilities, and teamwork
associated with emergency response has been
reported with interventions to improve emergency
response?®26, Additionally, it can be argued that
measuring attitude scores immediately post-
exercise are imperfect indicators of learning, as
they may indicate only temporary change rather
than lasting learning?’.
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Finally, our results demonstrated that the level of
practice did not improve significantly with IMP but
affected by experience (table-top simulation). In
general, positive improvement in practice level was
observed over time and experience'®’>. The
pervasiveness of poor staff emergency preparedness
and training and reported difficulties in attempting
to educate staff in a hospital disaster plan may
explain why the intervention was not crucial in
improving level of practice in our study?-'. “Lack
of interest and other priorities” may contribute to
the insignificant change in our study, comparing
both control and intervention groups. Ford and
Schmidt reported that among the practice that
found to be important were how to activate disaster
plans, the role of medical staff and how to
participate in a coordinated response?’. However,
improved knowledge may not predict improved
performance in real disaster response because of
the many challenges of translating knowledge into
practical competence®’. We are of the opinion that
in order to have a significant change in practice of
responding to flood disaster, the HCP has to
experience several real-life disasters using the IMP.
The limitation of table-top simulation used in the
study was that it only enable the participant to
exercise decision makings. The effect on practice
needs to be further tested on real disasters.
Although the IMP has added few important elements
such as local flood alert denominators, helicopter
landing points and important phone numbers to
make it functional during disaster, improvements
need to be made to make it practically functional.
It needs to be tested and reviewed constantly.

Limitations

Our findings should be interpreted with several
limitations in mind. Due to the periodicity of
measurement whereby only a single measurement
post intervention was taken, a true longitudinal
effect of IMP is difficult to determine. The result of
this study also may be influenced by other factors
such as exposure to other media and contamination
of samples between control and intervention group.
This study did not measure the knowledge, attitude
and practice level in regard to different
sociodemographic distribution for example type of
job, work place and working experience.
Furthermore, evaluating the effects of disaster
training is however complicated as real skill can
only be demonstrated during a real major
incident'®. To ensure that there was no
contamination of control and intervention group,
measures were taken which included randomization
of districts rather than the subjects per se.

Recommendations

We would like to recommend regular and proper
training to create a readiness for managing the
impacts of disaster. Emphasizing the importance of

pre-exercise preparation and addressing the
principles of adult learning, as an educational
opportunity, may improve the outcomes and
contribute to effective response in real life event.
It requires augmentation of the training facilities
and the provision of opportunities by the health
care authorities to enable medical personnel to
fully participate. Additionally, future research
should incorporate large scale of various types of
HCP to be carried out during actual flood disaster
and need to be evaluated and reported.
Furthermore, we would like to recommend each
locality to produce their own flood disaster protocol
to ensure successful response during disaster.

CONCLUSIONS

The present study was the first ever study
conducted as a prospective randomized study with
regards to the field of disaster management in
Malaysia. Based on our findings, we can conclude
that our locally designed flood disaster
management protocol (IMP) contribute significantly
to the improvement of knowledge and attitude
scores among HCP. Contrary to knowledge and
attitude scores, intervention has no significant
outcomes on practice score. Therefore, the IMP has
a very large potential for the future flood disaster
management as showed in our study.
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