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SUMMARY OF RESEARCH FINDINGS

1.0 Introduction

Kelantan had experienced the worst flood disaster in December 2014, since the major
floods of 1927 and 1967. It was caused by heavy rainfall intensity and duration pummeled by the
Northeast monsoon and the man use of river catchment areas [1]. It was considered a "Tsunami-



like’ disaster displacing almost 202,000 victims over a period of five days. The flood left
healthcare facilities badly crippled and patients were not able to receive urgent medical treatment
in timely manner because most of the health facilities were located at the major Kelantan river
basin. There were two major hospitals in Kota Bharu of which Hospital Raja Perempuan Zainab
II (HRPZIT) was badly affected leaving Hospital Universiti Sains Malaysia (HUSM) as the only
functioning referral hospital in the whole of Kelantan during the flood pericd. This was
compounded by haphazard medical response among medical and non-medical personnel of
various agencies during the response phase of the disaster due to existence of many disaster
protocols in place that varied widely in terms of definition and workflow. None of these
protocols were specific to medical management during flood disaster in Kelantan [1]. We carried
out a study to investigate the effect of a proposed integrated medical protocol (IMP) on the
knowledge, attitude and practice (KAP) of healthcare providers in Kelantan, Malaysia. IMP is a
flood disaster response protocol pertaining to patient management during the response phase of
flood disaster in Kelantan. It was written based on various disaster response protocol by various
agencies involved in patient management during the disaster as well as findings from focus
group discussion (FGD) among healthcare providers (HCP) involved in patient management
during response phase of flood disaster in Kelantan [2]. The specific objectives of this study
were (1) to investigate real-life issues of patient management during flood disaster in Kelantan
(2) to develop and validate a questionnaire measuring KAP of healthcare providers involved in
patient management during flood disaster in Kelantan and (3) to investigate the effect of IMP on
the knowledge, attitude and practice (KAP) of healthcare providers in Kelantan, Malaysia.

2.0  Methodology

There were 3 phases to the study. In phase 1, a qualitative study was carried out to
investigate the issues of patient management during the response phase of flood disaster in
Kelantan, Malaysia since little is known or documented on this issues [3]. We conducted a FGD
and a subsequent Elite Interviews (EI) among various agencies workers to extract responses to
three predetermined categories namely policies, communication and patient transportation.
Respondents who involved in patient management during flood disaster in Kelantan were
recruited into the FGD session by convenience and snowballing sampling to identify additional
potential participants [4]. All responses were audio recorded and translated verbatim. Content
analysis included identifying, coding, and categorizing participants’ response. Any issues that
need further clarifications were followed up in a semi-structured interview for triangulation [3].
Data collection ended once saturation had been achieved in both FGD and EI sessions.

In the next phase, a questionnaire measuring knowledge, attitude and practice of HCP in
managing patient during response phase of a flood disaster (FloodDMQ-BM®) was developed
and validated. The questionnaire development consisted of generation of questionnaire items,
content validation and face validation [5,6]. The psychometric assessment involves Exploratory
Factor Analysis (EFA) and Item Response Theory (IRT) analysis. Expert panels were tasked to
develop items based on 4 issue domains (1) communication (2) transportation (3) standard
operating procedure (SOP) and (4) alert system. The questionnaire was written in Bahasa
Malaysia language. There were 4 sections to the questionnaire (1) demographic data (2)
knowledge (3) attitude and (4) practice where each section of the knowledge, attitude and
practice contained items reflecting all four issue domains. Construct validation was done to
measure underlying hypothetical concepts of the questionnaire [7]. A total of 150 staffs involved



in patient management during flood disaster consented to participate in the study. They were
asked to answer the questionnaire. Principal axis factoring method was used to extract the
factors. The knowledge dichotomous response items were analysed by 2-parameter logistic
(2PL} model of IRT.

In the final phase of the study a randomized controlled trial (RCT) was conducted to
investigate the effect of IMP on the knowledge, attitude and practice (KAP) of HCP involved in
patient management during response phase of flood disaster in Kelantan. All HCP were
randomized via simple randomization into control group receiving standard disaster protocol and
intervention group receiving IMP. Participants were required to complete FloodDMQ-BM®
before and after a flood disaster table top exercise held at a predetermined date. Analysis was
performed on intention-to-treat basis. Between-group analysis of variables was conducted using
one-way analysis of variance (ANOVA) and reported in terms of means and standard deviations
with 85% confidence intervals (CI). A two-way repeated measures ANOVA was conducted to
detenmine whether there was a significant difference between control and intervention group in
knowledge, attitude and practice mean scores measured at two time-points as well as the
resulting two-factor interaction of group and time.

3.0 Results and Discussion

3.1 Focus Group Discussion results

Thirty eight participants were recruited in to the FGD session. Twelve participants were
assigned to the communication group, 12 to the transportation group and the remaining 14
participants to the SOP group. The main themes emerged from the thematic analysis interview
transcript of the communication group were unreliability of Government Integrated radio
Network (GIRN} during flood disaster and Radio Amateur suggested as an alternative to GIRN.
Participants were unfamiliar with air transportation protocol for Madevac cases and suggested
patient triaging to be done at landing point (LP). Regarding SOP, participants were unsure of
how to utilize existing flood warning system to aid clinical decisions, flood coordination center
being relocated quite often, healthcare volunteer were not coordinated and existing SOP lacking
specificity to flood disaster in Kelantan.

3.2 FloodDMQ-BM?® validation

Out of 150 guestionnaires distributed for construct validation of FloodDMQ-BM®, 131
applicants responded to this study yielding an 87% response rate. Based on eigenvalue value of
7.1, observation of scree plot and cumulative percentage of variance of 54.6%, only one factor
determined in the attitude section. All the items in the attitude section had factor loading of more
than 0.5 and were retained. The internal consistency via Cronbach’s alpha coefficient was 0.925.
Based on eigenvalue value of 7.063, observation of scree plot and cumulative percentage of
variance of 58.85%, only one factor determined for the practice section. All 12 items in practice
section had factor loading of more than 0.5 and were retained. The internal consistency via
Cronbach’s alpha coefficient was 0.935. Based on 2PL model using IRT assessment of the
knowledge section, item K5 and item K12 had a negative discrimination estimate of -0.04 and -
0.13 respectively while item K8 had an extreme difficulty estimate of 91.48. These items were
subsequently removed. The IRT analysis of the remaining items is summarised in Table 1. Item
K7 had a high difficulty estimate of 6.88 and low standardized loading value of 0.34 but was
retained as it was important to assess knowledge. Two-way marginal fit for the finalized items in



knowledge section had residues less than 4 and considered a good fit at 5% significant level [8].
The overall model data fit was adequate with a Root Mean Square Error of Approximation
(RMSEA) value of 0.086 and statistically non-significant of S-X2 [9,10]. All of the items had
good standardized loading ranging from 0.3 to 0.9 and marginal reliability of 0.623. There are
finally 9 items retained in the final model of the knowledge section.

Table 1: Item Response Theory parameters estimate of items of the knowledge section of the
FloodDMQ-BM

Item parameters S- X2 fit index
Item after Difficulty Discrimination  Standardized X2 df P
removal (SE) (SE) loading
K1 0.30 (0.20) 1.24(0.50) 0.78 6.9689 2 0.03067
K2 -0.73(0.21) 1.92(0.78) 0.89 1. 1329 2 0.5675
K3 -0.77(0.20) 2.07(0.78) 0.90 10.7892 2 0.0045
K4 3.30(2.32) 0.46(0.34) 042 3.2992 3 0.3477
K6 1.93(0.73) 1.43(0.85) 0.82 6.3548 2 0.1702
K7 6.88(8.10) 0.37(0.45) 0.34 6.7194 3 0.0814
K9 4.03(2.71) 0.73(0.56) 0.59 0.5879 2 0.7453
K10 1.82(0.94) 0.60{0.33) 0.52 2.0620 3 0.5596
K11 0.38(0.26) 0.86(0.34) 0.65 6.3548 3 0.0956

RMSEA = 0.086, M2=52.67, TL1-0.62, CFI=0.72
Abbreviations: S- X2=Standardized X2, RMSEA =Root Mcan Square Error of Approximation,
TLI=Tucker-Lewis Index, CFI= Comparative Fit Index

3.3 RCT results of IMP effect on HCPs® KAP

Out of 132 participants, a total of 120 were cligible to participate in third part of the
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%.

3.3.1 Knowledge score

Among control group, the mean knowledge score between pre and post intervention is
significantly difference (p<0.001, 95% CI -2.99,-1.54). We observe that the mean (SD)
knowledge score after intervention is higher than pre-intervention [ 3.13 (1.51) vs 5.40 (2.10)].
This shows that the knowledge level has improved even without intervention (72.5 %
increment). Among intervention group, the mean knowledge score between pre and post
intervention is significantly difference (p<0.001, 95% CI -4.26, -2.90). We observe that the mean
(SD) knowledge score after intervention is higher than pre-intervention [2.98 (1.50) vs 6.56
(1.69)]. This shows that the knowledge level has improved afier intervention (120 % increment).

3.3.2 Attitude score

Among control group, the mean attitude score between pre and post intervention is not
significantly difference (p=0.924, 95% CI -1.96, 2.16). We observe that the mean (SD) attitude
score after intervention is not much different than pre-intervention [46.43 (4.55) vs 46.33 (4.82)].
This shows that the attitude score does not show much improvement. Among intervention group,
the mean attitude score between pre and post intervention is significantly difference (p=0.001,



95% CI -3.37, -0.91). We observe that the mean (SD) attitude score after intervention is higher
than pre-intervention [48.26 (4.28) vs 50.40 (1.28)]. This shows that the attitude level has
improved after intervention (4.4 % increment).

3.3.3 Practice score

Among control group, the mean practice score between pre and post intervention is significantly
difference (p<0.001, 95% CI -15.87,-11.24). We observe that the mean (SD) practice score after
intervention is higher than pre-intervention [31.13 (6.62) vs 44.69(3.91)). This shows that the
practice level has improved even without intervention (43.56 % increment). Among intervention
group, the mean practice score between pre and post intervention is significantly difference
(p<0.001, 95% CI -16.85, 11.10). We observe that the mean (SD) practice score after
intervention is higher than pre-intervention [31.54 (9.93) vs 45.52 (3.12)]. This shows that the
practice level has improved after intervention (44.32 % increment).

3.4 Multivariable analysis
Table 3 shows the comparison of knowledge, attitude and practice scores on Integrated Medical
Protocol (IMP) between the two groups based on time using Repeated Measure Anova.

Table 3 Comparison of knowledge, attitude and practice scores on Integrated Medical
Protocol (IMP) between the two groups based on time using RMA

Variables Group Time Mean score (SD) 95% CI p-value*
Knowledge  Control Pre 3.10{1.50) (2.68, 3.52) <0.001
Post 5.43(2.12) (4.84, 6.03)
Intervention Pre 2.98 (1.51) (2.55,3.41)  <0.001
Post 6.56 (1.69) (6.08,7.04)
Attitude Control Pre 46.43 (4.55) (45.15,47.71) 0.924
Post 46.33 (4.82) (4498, 47.69)
Intervention Pre 48.26 (4.28) (47.05, 49.48) 0.001
Post 50.40 (1.28) (50.04, 50.76)
Practice Control Pre 30.98 (6.59) (29.13,32.83) <0.001
Post 44.67 (3.94) (43.56, 45.78)
Intervention Pre 31.54 (9.93) (28.72, 34.36) <0.001
Post 45.52 (3.12) (44.63, 46.42)

*Two-way Repeated measures ANOVA (RMA)

There is a significant change of knowledge score over time [F (1, 100 =138.34), p<0.001]. There
is significant interaction between group and time [F (1,100= 6.95) p=0.010]. Based on F test,
p=0.035 (p<0.05), hence, there is overall mean difference by group (control and intervention) on
knowledge score. There is no significant change of attitude scores over time [F (1,99)= 2.90],
p=0.092 (p>0.05). There is no significant interaction between group and time [F (1,99)= 3.49],
p=0.065 (p>0.05). Based on F test, p<0.001, hence, there is overall mean difference by group
{between control and intervention) on attitude score.

There is a significant change of practice score over time [F (1,100)= 226.56, p<0.001. There is
no significant interaction between group and time [F (1,100)=0.053], p=0.818 (p>0.05). Based



on F test, p=0.491 (p>0.05), hence, there is no overall mean difference by group on practice
score.

4.0 Conclusion

41 Issues of transportation during flood disaster in Kelantan include unclear air
transportation protocol, inadequate fuel storage, patient triaging at LP and unknown
proper LP coordinate.

42 Issues of communication during flood disaster in Kelantan include unreliability of
GIRN and radio amateur as a good alternative to GIRN.

43 Issues of SOP during flood disaster in Kelantan include inconsistent definitions in
various response protocols, protocols not specific to managing patients during response
phase of flood disaster in Kelantan and unclear interpretation of alert system parameters
into medical decision.

44 FloodDMQ-BMP is a reliable and validated tool to measure KAP of HCP managing
patients during a flood disaster.

4.5 IMP has significant improvement on HCPs® knowledge, attitude and practice of patient
management during flood disaster in Kelantan.

5.0 Based on F test, p<0.001, bence, there is overall mean difference by group (between

control and intervention) on affitude and knowledge scores.
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ABSTRACT

Background: Flood catastrophe has a major impact on healthcare service in Malaysia.
However, there is no validated tool to measure the knowledge, attitude and practice of flood
disaster management among healthcare providers involved in the response phase of a flood
disaster in Malaysia. We aim to develop and validate a questionnaire in Bahasa Malaysia
(FloodDMQ-BM) to measure the level of knowledge, attitude and practice of flood disaster
management among healthcare providers.

Materials and Methods: The questionnaire was developed based on four domains: standard
operating procedure, transportation, alert system and communication. Psychometric analyses
were tested on healthcare providers involved in patient management during flood disaster in
Kelantan. The hypothetical concept of the items in attitude and practice sections was assessed
using Exploratory Factor Analysis (EFA) and internal consistency reliability. The knowledge
section were analysed using 2-parameter logistic model of Item Response Theory.

Result: 36 items were generated for FloodDMQ-BM.For both the attitude and practice items,
the EFA have good factor loading (>0.5) and satisfactory internal consistency of 0.925 and
0.935 respectively. The remaining items in the knowledge section have good marginal fit and
adequate Root Mean Square Error of Approximation of 0.08. All the remaining items have
good standardized loading (>0.3) and marginal reliability of 0.623.

Conclusion: The results suggested that the FloodDMQ-BM has wvalid and reliable
psychometric properties.

Keywords: Flood, disasters, questionnaire, psychometric, healthcare providers
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