


Assessment of Emergency Preparedness and Response of a Government-Owned Hospital in Imo State 

Abstract
[bookmark: _Hlk214640062]This paper assessed the emergency preparedness and emergency response of a government-owned hospital in Imo State. Emergency training, logistics, planning, surge capacity, and triage system were adopted to evaluate emergency preparedness, while promptness and responsiveness were used to measure emergency response. Research design for this study comprises cross-sectional,The research design for this study comprises cross-sectional and inferential approaches. Purposive sampling technique was adopted for hospital selection. Data collection involved questionnaire and checklist., and dData analysis was conducted using descriptive statistics and regression. For emergency preparedness, the results of the descriptive statistics showed that there is a substantial to moderate level of readiness in the sampled hospital. The mean values of emergency planning, logistics availability, triage system, and surge capacity, were computed as 3.71, 3.49, 3.14, and 3.45, respectively. Emergency training levels were low, with a mean score of 2.77, whereas emergency response among healthcare workers was high, with mean scores of 3.88 and 4.13 for promptness and responsiveness, respectively. Regression analysis revealed that emergency training, planning, and logistics have a significant impact on workers’ promptness (p= 0.00001<0.05), while triage system and surge capacity do not significantly influence promptness. Additionally, emergency training, planning, and triage systems significantly affect responsiveness (p= 0.00001<0.05), whereas logistics availability and surge capacity do not. It was therefore concluded that the hospital has a substantial level of emergency preparedness and response, with only emergency training and planning showing significant impacts on both promptness and responsiveness. The study recommended that hospital management should improve surge capacity, as it is the only preparedness factor that has no substantial impact on emergency response.
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1. Introduction 
Globally, hospital and medical centres are among the sectors with the potential of facing both internal and external emergencies due to the unique nature of their activities and operations (Menya & K’Akumu, 2016). Internal emergencies comprise of situations and events that occur within the hospital which directly affect the operation of the hospital, for instance, fire incidents, power outage, bomb threats, active shooters and radiation exposure while external emergencies comprise of emergency situations or crisis that occur outside the hospital which hospitals' personnels are required to respond directly. Examples include aircraft crashes, train crashes, bus crashes, structural collapse, explosions, natural disasters and emergencies at other facilities (Menya & K’Akumu, 2016). This current study is focused on hospital external emergency preparedness and response, considering a government-owned hospital in Imo State, Nigeria. Therefore, effective assessment of readiness of a hospital to external crises is important and it requires evaluation of some factors such as capacity to assess and treat large number of patients, effective management of contaminated patients, recognition and management of hazards associated with bioterrorism, protection of workers and patients, and ensuring continuity of everyday emergency care. Improving emergency response of hospitals, the management must have a safety policy, emergency response procedure and detailed evacuation plan to the people at different emergencies based on the design and layout of their locations such as buildings, roads, staircases, roofs, open landscape and the people available for response during an emergency. 
Emergency preparedness is one of the important elements in emergency management program which encompasses all activities designed and set in place to properly respond to emergency or disaster situation prior to the impact of the disaster or during emergency situation (Ejeta et al., 2015). Some of these activities include readiness to render appropriate responses and quick recovery (Ejeta et al., 2015). Knowledge on the levels of preparedness can determine the efficiency of the disaster management process and lead to well-informed plans and decisions. Wilson et al. (2017) states that lack of emergency preparedness on the other hand, as reported in managing some categories of disaster such as floods and landslides (Miceli et al., 2018), hurricanes (Howe, 2011), earthquakes (Srinivas & Nakagawa, 2018) and fires (Kukali & Kabuka, 2019) can result into negative economic and social consequences. Many buildings in the cities of developing countries are not well equipped with the necessary firefighting facilities, and those with the facilities are not regularly checked and serviced. This indicates that enforcement of building codes and safety practices are still a challenge. Studies conducted in Tanzania, Kenya, Nigeria and Ghana confirm that lack of availability and poor condition of facilities coupled with lack of proper preparedness, response and awareness among people and hospitals are among the factors for high level of fatality and injury during emergency or disaster situations (Abdulsalam et al., 2016; Amoako, 2014; Kachenje et al., 2010; Kihila, 2017; Makachia et al., 2014; Sankey et al., 2014; Yusuf & Yunus, 2017). Therefore, preparedness and response become important aspects for achieving sustainable external and internal emergency management. Hence, this study therefore seeks to assess the level of external emergency preparedness as well as the efficiency of the response of the healthcare workers in the government-owned hospital in Imo State, Nigeria and also examine and model the impact of emergency preparedness on the response of the healthcare workers in the sampled hospital. 
Emergency situations, either caused by humans or nature, pose danger to people, properties and environment, resulting in psychological damage, physical injuries, significant economic losses and even death (Shirali et al., 2016). United Kingdom Department of Communities and Local Governments (UK-DCLG, 2015) stated that, there were about 212,500 emergency incidents during 2013-2014, which caused about 322 deaths and more than 9,700 casualties. Karter, (2016), reported about 15,925 injuries, 3,240 deaths, and $11.5 billion costs of property damage caused by 1.24 million emergency situations in 2013. According to National emergency preparedness and response Association, (NEPRA) (2017), in United States, public hospitals and fire departments responded to 1,319,500 emergency cases in 2017, with a slight decrease of 2% from the previous year. It was estimated that every 24 seconds, an emergency department of hospitals or fire-service in the United States responds to an emergency situation somewhere in the nation. An emergency situation occurs in a structure at the rate of one every 63 seconds, and at home, emergency situation occurs every 88 seconds. Seventy-seven percent (77%) of all emergency-related deaths occurred in the home, a decrease of 4% compared to 2016. Home fires emergencies were responsible for 10,600 (72%) civilian injuries, or 72% of all civilian injuries, in 2017. An estimated $23 billion in property damage occurred as a result of emergency fire situations in 2017. An estimated 22,500 structure fires were intentionally set in 2017, an increase of 13% over the year before. In developing worlds unlike in the developed countries, most of the fire incidents occurred in private homes, public buildings, warehouses, markets, sawmills and filling stations (Osaro, 2013). 
Inadequate preparedness and slow response to emergency situations have devastated most major markets in Nigeria mainly due to fire outbreaks and flood, leading to loss of lives and properties worth billions of Naira over the years. 
[bookmark: _Hlk158532373][bookmark: _Hlk158532387][bookmark: _Hlk188333422]The problems associated with inadequate emergency preparedness and slow response in hospitals can be severe and extensive. This is because hospitals play important part in coordinated response system during emergencies. Therefore, inadequate preparedness and slow response could result to loss of lives, arising from poor management and improper allocation of emergency resources (Khirekar, et al., 2023). Also, Tekeli-Yesil and Kiran, (2020) opined that lack of detailed and well-orchestrated plan for large-scale emergencies and poor collaboration on emergency preparedness and response could substantially affect ability of hospital management to mitigate and recover from natural and man-made emergencies. In addition, inadequate emergency preparedness could result to the loss of trust in authorities, expose patients and healthcare workers to risks, and result in severe social consequences. Therefore, hospitals must ensure that they are adequately prepared to respond to wide range of emergencies to safeguard the health and well-being of their communities. Other studies outside Nigerian by Darwisha et al., (2022); Khirekar et al., (2023); and Tekeli-Yesil & Kiran, (2020) have worked on emergency preparedness and response of hospitals over the years, however, there remained a limited study in the Nigerian healthcare sector, particularly on external emergency preparedness and response. Therefore, this baseline underscores the intention to carry out this current study on the assessment of the external emergency. preparedness and response of healthcare workers in a government-owned hospital in Imo State, Nigeria. Hence, the aim of the study is to assess emergency preparedness and emergency response of a government-owned hospital in Imo State, and the objectives are to:  one, ascertain the level of emergency preparedness (training, planning, logistics, triage and surge capacity) of the sampled hospital; two, determine the level of emergency response (promptness and responsiveness) of the healthcare workers in the sampled hospital; and three examine effect of emergency preparedness on the response of the healthcare workers in the sampled hospital. 	Comment by Hp: Number it properly in a bullet form not in a sentence form.
2. Materials and Method
2.1 Research Design 
This study adopted cross-sectional descriptive and inferential design. Cross-sectional design was employed to examine the level of external emergency preparedness and response of the hospital.  It is considered suitable for this part of the study because it focuses on assessing the opinion, response, outcome, exposures or perception of the respondents. The method is equally used in assessing the nature and extent of impact of one or more variables known as independent variables on the dependent variable. In this paper, the independent variables are emergency preparedness indicators, namely, emergency training, emergency planning, logistics availability, triage system, and hospital surge capacity, while the dependent variables are emergency response indicators namely, promptness and responsiveness.
2.2 Study Area 
Imo State came into existence in 1976 along with other new states during the military era in Nigeria. The state is named after the Imo River. Part of it was split off in 1991 as Abia State, and another part became Ebonyi State. The main cities in Imo State are Owerri (the state capital), Orlu and Okigwe. The local language is Igbo and Christianity is the predominant religion. Imo State lies within latitudes 4°45'N and 7°15'N, and longitude 6°50'E and 7°25'E with an area of around 5,100 sq km. It is bordered by Abia State on the East, by the River Niger and Delta State on the west, by Anambra State to the north and Rivers State to the south. Besides Owerri, Imo State's major towns are Isu, Okigwe, Oguta, Orlu, Mbaise, Mbano, Mbieri, Orodo and Orsu. Imo State has a population of over 4.8 million with population density that varies from 230 persons per sq. km. in Oguta/Egbema area to about 1,400 persons per sq. km. in Mbaise, Orlu, Mbano and Mbaitoli areas. This high population density has led to intensified pressure on land, forests and other natural resources, leading to increasing rural poverty. Fallow period rarely exceeds one year, and, in some areas, continuous cropping is the rule. Low crop yield and loss of land to erosion have combined to induce people to migrate in search of jobs and even farmland in other parts of the country see Figure 1.
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[bookmark: _Hlk153434457]Figure 1: Map of Imo State Showing the 21 Local Government Areas

2.3 Population of the Study 
[bookmark: _Hlk126437634]The population of this study was divided into two groups namely: healthcare workers who formed the first group, with a total population of two thousand six hundred and eighty-five (2685). This group of the population provided research data on the emergency preparedness of the sampled hospital. While the second group consisted of the patients or the victims of emergencies in the sampled hospital with an unknown number of populations, this group, provided research data on the emergency response of the healthcare workers in the sampled hospital of Imo State. 
2.4 Sampling Technique  
The study adopted purposive sampling technique to sample the only federal government-owned hospital, which is the largest hospital in the State. This hospital was sampled with highest chance of being involved in receiving emergency victims both in and around the state. The hospital sampled is the Federal Medical Centre (FMC), Owerri, Imo State with hospital bed capacity of 700.
[bookmark: _Hlk214119466]2.5 Sample Size Determination 
For the first group of the population which is the healthcare workers in the sampled hospital, the sample size was based on availability and accessibility of the health workers during the field survey period as the total population do not work at the same time. Thus,156 healthcare workers which comprises of medical doctors (both permanent and house doctors), Pharmacists, lab-technicians and Nurses were sampled and questionnaire were administered to them. 146 questionnaires were successfully filled, retrieved and used for the analysis.
For the second part of the population, which is the victims of emergency, the sample size was also based on availability and accessibility of the victims during the field survey period. Thus,113 victims or patients were sampled, and questionnaire were administered to them, while 104 questionnairequestionnaires were successfully filled, retrieved and used for the analysis.
2.6    Nature or Type of Data 
Both primary and secondary data were used in this study. The primary data was collected using questionnaires distributed among sampled healthcare workers and emergency patients. The healthcare workers provided data on emergency preparedness of the hospital while the emergency patients provided data on emergency response. Secondary data were sourced from websites, articles and other relevant information sources.
2.7 Method and Instrument of Data Collection 
The quantitative data used in this study were provided by the respondents via questionnaires. The respondents comprised of healthcare workers and emergency patients who were admitted in the sampled hospital. Printed copies of the questionnaire were administered to respondents on a one-on-one basis with a time frame of a few minutes to fill and return to the researcher or research assistant. The questionnaire contained close-ended questions rated on a 5-point Likert scale, as well as questions on socio-demographic profiles of the respondents. The data collection process lasted for three months. The questionnaire was explained to the respondents before they were administered to them to get their honest responses. 
Data were collected using well-structured questionnaire and a checklist. The questionnaire consisted of three parts: A, B, and C. Part A was designed to enable the researcher to gather responses from healthcare workers in the sampled hospital regarding their level of emergency preparedness in handling emergency and accident situations. Part B aimed to obtain responses from emergency and accident victims in the sampled hospital. Part C included the hospital emergency checklist (WHO, 2011). The checklist was used to physically examine and verify the availability and presence of essential emergency preparedness systems necessary for effective hospital emergency preparedness, based on the WHO (2011) emergency preparedness checklist. 
2.8 Reliability of Study Instrument 
[bookmark: _Hlk126438690]Test and pre-test reliability of the two questionnaires were carried out using a sample size of 10% and their reliability was ascertained using Cronbach’s alpha reliability test. A Cronbach’s alpha coefficient on a scale above 0.70 was considered “Suitable” for the research.
2.9 Method of Data Analysis 
The standard techniques and statistical tools were used in data analysis, and they consist of descriptive statistical methods (means, skewness, standard deviation), and Regression analysis. Descriptive statistics was used to fulfil objective one and two; while regression was used to cover objective three which involved evaluating the impact of emergency preparedness on the emergency response of the sampled hospital.   
3. Results and Discussion 
3.1 The level of Emergency Preparedness in the sampled hospital in Imo State 
The results of the descriptive statistics on response of the respondents' regarding the emergency preparedness indicators in the sampled hospital are presented in Table 1. The analysis used a 5-point Likert scale coded as: Strongly Agree = 5, Agree = 4, Disagree = 3, Strongly Disagree = 2, and Undecided = 1. The results are presented as thus.
The results regarding the response of healthcare workers to emergency training showed a lower mean score of 2.77, suggesting that the healthcare workers somewhat disagreed about the cross-training of providers in high-demand services. They also expressed disagreement about the adequacy of training exercises for potential increased clinical demand and the alignment of training with current global and national standards. These findings contrast with the study by Adini et al. (2011), who emphasised that adequate training forms the foundation of effective emergency preparedness in healthcare facilities and is critical for maintaining competency among healthcare workers.
The results of emergency planning showed a mean score of 3.71. This indicates strong agreement that the hospital has implemented a substantial level of emergency planning in terms of mass-casualty triage protocols. This evaluation is based on severity of illness/injury and hospital capacity following international guidelines. Healthcare workers also strongly agreed that hospital management provided adequate security identification for vulnerable areas such as entry and exit points, food and water access points, and pharmaceutical stockpiles. They confirmed that regular emergency drills are conducted by department heads and supervisors. Bartley et al. (2006) reported similar findings in their study of US hospitals, where they found that comprehensive emergency planning was positively associated with better emergency response outcomes.
The result on availability of emergency logistics showed a mean score at 3.49, indicating good agreement that the hospital maintained updated inventories of all equipment, supplies and pharmaceuticals with established shortage-alert mechanisms. Healthcare workers agreed that the hospital effectively estimated consumption of essential supplies using likely disaster scenarios. This ensures continuous provision of essential medications through institutional stockpiles and emergency agreements. Again, this maintains contingency agreements with vendors for prompt delivery. They also confirmed the existence of adequate storage spaces with proper temperature control and ventilation, mechanisms for prompt equipment maintenance, and contingency transportation strategies. This aligned with Bartley et al. (2006) who in their study stated that logistic management is a critical component of hospital emergency preparedness. 
The results of emergency triage system showed mean score of 3.14 which indicated that healthcare workers moderately agreed that the hospital assigns experienced triage officers to manage and oversee triage operations during emergencies. They confirmed that triage areas are positioned close to essential personnel, medical supplies, and key care services like emergency departments and operative suites. Workers also agreed that the hospital adopted mass-casualty triage protocols based on illness severity and follows efficient protocols for hospital admission and discharge during disaster activation. This finding is particularly important as Darwisha et al. (2022) found that effective triage systems significantly improve patient outcomes during mass casualty incidents.
The result on emergency surge capacity of the hospital revealed that the mean score is 3.45 which showed moderate to good agreement about their hospitals' adoption of suitable techniques for expanding hospital inpatient capacity considering physical space and healthcare workers. They confirmed that their hospital maintained suitable contingency plans for inter-facility patient transfers when conventional transportation becomes unavailable and have means for identifying and addressing potential gaps in medical care provision, particularly for critical and emergent surgical care. Wambugu. (2016) conducted a similar study on hospital surge capacity and found that many hospitals operate close to their capacity limits during normal operations, making it difficult to accommodate sudden patient influxes during emergencies









Table 1: Mean Response of Healthcare Workers on Emergency Preparedness
	Emergency Preparedness Constructs
	Statistic
	Value 

	Emergency Training
	mean
	2.77

	
	standard deviation 
	0.94

	
	skewness
	0.16

	Emergency Planning
	mean
	3.71

	
	standard deviation
	0.95

	
	skewness
	-0.81

	Emergency Logistic Availability
	mean
	3.49

	
	standard deviation
	0.66

	
	skewness
	-0.48

	Emergency Triage System
	mean
	3.14

	
	standard deviation
	0.73

	
	skewness
	-0.41

	Emergency Surge Capacity
	mean
	3.45

	
	standard deviation
	0.78

	
	skewness
	-0.33



3.2 Level of emergency response in the healthcare workers in the sampled hospital 
The descriptive statistics results on the respondents' responses to the emergency response constructs in the sampled hospital in Imo State are presented in Table 2. 
The results on the promptness of the healthcare workers showed mean score (3.88), indicating strong agreement that medical personnel showed a good sense of urgency during emergencies. Also, it showed that the hospital pharmaceutical centres and laboratories are consistently available, and there is significant readiness of medical equipment and theatres for effective emergency response.
The result on the responsiveness of the healthcare workers showed mean score of 4.13, indicating very strong agreement that medical workers demonstrated urgency and professionalism during emergencies. In addition, the health workers worked with clear plans and purpose, maintain receptiveness, and show awareness of requirements in different situations. Darwisha et al. (2022) and Hart et al (2023a) corroborated the outcome of this study when they both expressed the importance of promptness and responsiveness in emergency situations, particularly in hospitals.

Table 2: Mean Response of Emergency Response from Patients
	Emergency Response Constructs
	Statistic
	Value

	Promptness
	mean
	3.88

	
	standard deviation 
	0.94

	
	skewness
	-1.83

	Responsiveness
	mean
	4.13

	
	standard deviation 
	0.83

	
	skewness
	-0.73



3.3 Pearson Correlation on the relationship between variables of emergency preparedness.
The results of the correlation analysis on relationship between emergency preparedness indicators for the sampled government hospital in Imo State is presented in Table 3. The results revealed that none of the correlations between emergency preparedness constructs reached statistical significance. The highest correlation was observed between emergency training and triage system (r = 0.11), followed by logistics and triage system (r = 0.09). Emergency planning showed weak negative correlations with surge capacity (r = -0.11) and triage system (r = -0.04), while emergency training showed negative correlation with surge (r = -13) and planning (r = -0.02), it also showed negligible correlation with logistics (r = 0.00). These results suggest that the various aspects of emergency preparedness operate independently in Imo hospital. Tekeli-Yesil and Kiran (2020) in their study made similar observation when they found that unpredictable training and resource allocation led to varying emergency preparedness level within healthcare facilities.
Table 3: Pearson correlation of emergency preparedness in hospital in Imo State
	Variables
	ET
	EP
	EL
	ETS
	ESC

	Emergency Training
	1.00
	 
	 
	 
	 

	Emergency Planning
	-0.02
	1.00
	
	
	

	Emergency Logistic
	0.00
	0.10
	1.00
	
	

	Emergency Triage System
	0.11
	-0.04
	0.09
	1.00
	

	Emergency Surge Capacity
	-0.13
	-0.11
	0.03
	-0.07
	1.00

	Values in bold are different from 0 with a significance level alpha=0.05
	



3.4 Pearson Correlation results on the relationship between variables of emergency response
The correlation analysis results for the relationship between emergency response constructs for Imo hospital is presented in Table 4.  The results showed that a negative correlation was found between promptness and responsiveness (r = -0.16, p > 0.05). However, this relationship was not significant. This inverse relationship suggests that as response time (promptness) improves, there might be some compromise in the quality of response (responsiveness), or vice versa.
Table 4: Pearson correlation of emergency response in Imo hospital
	Variables
	PRO
	RES

	Promptness
	1.00
	

	Responsiveness
	-0.16
	1.00


Values in bold are different from 0 with a significance level alpha=0.05
3.5 Impact of emergency preparedness on the response of the healthcare workers in the sampled hospital in Imo State 
To investigate the impact of emergency preparedness on the response of the healthcare workers in the sampled hospital in Imo State, multi-linear regression analysis was carried out. In the regression model, the independent variable is emergency preparedness measures captured emergency training, emergency planning, logistics availability, triage system, and hospital surge capacity. However, the dependent variable is emergency response measures using promptness and responsiveness. Therefore, two multiple regression models were developed for promptness and responsiveness. 
3.5.1 Regression model for impact of emergency preparedness factors on promptness in the Sampled hospital
The goodness of fit parameters for the model predicting promptness from emergency preparedness measures in Imo hospital are presented in Table 5a. The model demonstrates excellent fit with an R² value of 0.916, indicating that emergency preparedness measures explain 91.6% of the variability in promptness. The Durbin-Watson statistic of 0.622 suggests some positive autocorrelation in the residuals. The Analysis of Variance results presented in Table 5b confirms the statistical significance of the overall model (DF (5, 98) = 213.524, p < 0.0001). This indicates that emergency preparedness measures collectively have a significant impact on promptness of response.
The parameters coefficient of unstandardized model in Table 5c showed that emergency planning (β = 0.966, p < 0.0001) and emergency logistics (β = 1.035, p = 0.001) had significant positive impacts on promptness. Emergency training showed a significant negative impact (β = -0.684, p < 0.0001), while emergency triage system (β = 0.071, p = 0.806) and emergency surge capacity (β = -0.143, p = 0.490) did not significantly impact promptness.
These results agreed with the work of Abdulsalam et al. (2016) who emphasized that standardization of emergency preparedness protocols across healthcare facilities improves overall emergency response effectiveness. Secondly, the moderate scores in surge capacity and triage systems indicate potential vulnerabilities in the healthcare system's ability to handle mass casualty incidents. The outcome also concurred with the work of Simon et al. (2019) that revealed complex relationship between indicators of hospital emergency preparedness and emergency response. Finally, the results agreed with the work of Hart et al. (2023b) who revealed that promptness was affected positively but insignificantly by training and logistic, but negatively and insignificantly by planning, 
Table 5a: Goodness of Fit
	Observations
	104.000

	Sum of weights
	104.000

	DF
	98.000

	R²
	0.916

	Adjusted R²
	0.912

	MSE
	0.079

	RMSE
	0.280

	DW
	0.622



Table 5b: Analysis of Variance
	Source
	DF
	Sum of squares
	Mean squares
	F
	Pr > F

	Model
	5
	83.913
	16.783
	213.524
	< 0.0001

	Error
	98
	7.703
	0.079
	
	

	Corrected Total
	103
	91.615
	 
	 
	 

	Computed against model Y=Mean(Y)
	
	



Table 5c: Unstandardized Model Parameters
	Source
	Value
	Standard error
	t
	Pr > |t|
	Lower bound (95%)
	Upper bound (95%)

	Intercept
	-1.278
	0.316
	-4.039
	0.000
	-1.906
	-0.650

	ET
	-0.684
	0.102
	-6.720
	< 0.0001
	-0.886
	-0.482

	EP
	0.966
	0.166
	5.820
	< 0.0001
	0.637
	1.296

	EL
	1.035
	0.308
	3.355
	0.001
	0.423
	1.647

	ETS
	0.071
	0.286
	0.247
	0.806
	-0.497
	0.639

	ESC
	-0.143
	0.206
	-0.693
	0.490
	-0.552
	0.266



Table 5d: Standardized Model Parameters
	Source
	Value
	Standard error
	t
	Pr > |t|
	Lower bound (95%)
	Upper bound (95%)

	ET
	-0.696
	0.104
	-6.720
	< 0.0001
	-0.901
	-0.490

	EP
	0.942
	0.162
	5.820
	< 0.0001
	0.621
	1.263

	EL
	0.716
	0.213
	3.355
	0.001
	0.292
	1.139

	ETS
	0.057
	0.232
	0.247
	0.806
	-0.403
	0.517

	ESC
	-0.116
	0.167
	-0.693
	0.490
	-0.448
	0.216




3.5.2 Regression model for impact of emergency preparedness factors on responsiveness in the Sampled hospital
For the responsiveness model, Table 6a shows excellent goodness of fit with an R² value of 0.915, indicating that emergency preparedness measures explain 91.5% of the variability in responsiveness. The Durbin-Watson statistic of 0.565 suggests some positive autocorrelation. The ANOVA results in Table 6b confirm the model's statistical significance (DF (5, 98) = 212.187, p < 0.0001), indicating that emergency preparedness measures collectively have a significant impact on responsiveness.
The parameter coefficients of unstandardized model in Table 6c show that emergency planning (β = 0.491, p = 0.001), emergency training (β = 0.210, p = 0.022), and emergency triage system (β = 0.787, p = 0.002) had significant positive impacts on responsiveness. Emergency logistics had (β = -0.463, p = 0.092) and emergency surge capacity (β = -0.202, p = 0.271) did not significantly impact responsiveness.
These results suggest that improvements in triage systems, emergency training and emergency planning would most effectively enhance response quality in Imo hospital. These results aligned with work of Abdulsalam et al. (2016) who, in their study emphasized that standardization of emergency preparedness protocols across healthcare facilities improves overall emergency response effectiveness. Secondly, the moderate scores in surge capacity and logistics availability indicate potential vulnerabilities in the healthcare system's ability to handle mass casualty incidents. This aligns with findings from Simon et al. (2019) who identified similar complexity in their assessment of hospital emergency preparedness and response. These results aligned with the work of Hart et al. (2023b) who in their work revealed responsiveness was affected negatively but insignificant by planning and logistics, but positively and significantly by level of training.
Table 6a: Goodness of Fit
	Observations
	104.000

	Sum of weights
	104.000

	DF
	98.000

	R²
	0.915

	Adjusted R²
	0.911

	MSE
	0.061

	RMSE
	0.247

	DW
	0.565


Table 6b: Analysis of Variance
	Source
	DF
	Sum of squares
	Mean squares
	F
	Pr > F

	Model
	5
	64.960
	12.992
	212.187
	< 0.0001

	Error
	98
	6.000
	0.061
	
	

	Corrected Total
	103
	70.960
	 
	 
	 

	Computed against model Y=Mean(Y)







Table 6c: Unstandardized Model Parameters
	Source
	Value
	Standard error
	t
	Pr > |t|
	Lower bound (95%)
	Upper bound (95%)

	Intercept
	1.585
	0.279
	5.673
	< 0.0001
	1.030
	2.139

	ET
	0.210
	0.090
	2.336
	0.022
	0.032
	0.388

	EP
	0.491
	0.147
	3.353
	0.001
	0.200
	0.782

	EL
	-0.463
	0.272
	-1.701
	0.092
	-1.003
	0.077

	ETS
	0.787
	0.253
	3.115
	0.002
	0.286
	1.289

	ESC
	-0.202
	0.182
	-1.108
	0.271
	-0.563
	0.160



Table 6d: Standardized Model Parameters
	Source
	Value
	Standard error
	t
	Pr > |t|
	Lower bound (95%)
	Upper bound (95%)

	ET
	0.243
	0.104
	2.336
	0.022
	0.036
	0.449

	EP
	0.544
	0.162
	3.353
	0.001
	0.222
	0.866

	EL
	-0.364
	0.214
	-1.701
	0.092
	-0.789
	0.061

	ETS
	0.724
	0.233
	3.115
	0.002
	0.263
	1.186

	ESC
	-0.186
	0.168
	-1.108
	0.271
	-0.519
	0.147



4. Conclusion
From the outcome of this study, the following conclusions are drawn: 
i. There is substantial level of emergency preparedness in the sampled government-owned hospital in Owerri, Imo State in terms of emergency planning, logistics availability, triage system and surge capability but the level of emergency training was low; 
ii. There is a substantially high level of emergency response among the healthcare workers in terms of promptness and responsiveness; and
iii. It was concluded that only emergency training, emergency planning and emergency triage system have substantial and notable impact on responsiveness while the impacts of emergency logistic and surge capacity were insignificant.
5. Recommendations 
Based on the outcome of this study, the following recommendations are made:
i. The hospital management should expedite their effort in providing emergency logistic, surge capacity and triage system in the hospital to improve overall emergency preparedness of the healthcare workers, which translates to improved promptness and responsiveness of the workers;
ii. The hospital management should pay close attention to improvement of the surge capacity of the hospitals by providing sufficient bed space and bed which are required during emergency response as well as hiring more healthcare workers to handle substantial amount of emergency surge during emergency response because it is the only emergency preparedness factors that has insignificant impact on both promptness and responsiveness;
iii. Furthermore, hospital management should also encourage and provide suitable emergency training to the healthcare workers because it is the only element of the emergency preparedness that is substantially lacking among the healthcare workers; and 
iv. The hospital management should provide proper and suitable motivation to the healthcare workers at times through regular remunerations and promotion in order to enhance their response not only during normal services but also during external emergency situations.







References 
Abdulsalam, A., Kabir, R. & Arafat, S.M.Y. (2016). Assessment of fire safety preparedness in selected health institutions in Niger State. International Journal of Perceptions in Public Health, 1(1):50-58.
Admi, H., Eilon, Y., Hyams, G., & Utitz L. (2011) Management of Mass Casualty Events: The Israeli Experience. Journal of Nursing, 43(2), 211-219. 
Amoako, T., (2014). Assessment of domestic fire management in Kumasi Metropolis, B.A (Integrated Development Studies), Kwame Nkrumah University of Science and Technology,
Bartley, B. H., Stella, J. B., & Walsh, L. D. (2006). What a disaster?! Assessing utility of simulated disaster exercise and educational process for improving hospital preparedness. Prehospital and disaster medicine, 21(4), 249-255
Darwisha, E. H. B., Ramadan, A. M., Abdelsalam, W. N., Ibrahim, A. G., & Foda, N. M. T. (2022). Assessment and development of hospital emergency preparedness plan in response to COVID-19 pandemic in Alexandria University Hospitals. Alexandria Journal of Medicine, 58(1), 69-77
Ejeta, L.T., Ardalan, A. & Paton, D. (2015). Application of behavioural theories to disaster and emergency health preparedness: A systematic review’. PLoS Currents 7. 
Hart A., Ugwoha E., & Patricks, C. (2023a). Comparative Study on Preparedness and Response to Fire Incidents by State Fire Services in South-South States of Nigeria, American Journal of Engineering Research (AJER) 12(9) 36-46
Hart A., Ugwoha E., & Patricks, C. (2023b). Evaluation of Preparedness and Response of Fire Service Workers to Fire Incidents; A Case Study of Rivers State Fire Service, International Journal of Engineering Inventions 12(8), 119-128 
Howe, P.D. (2011). Hurricane preparedness as anticipatory adaptation: A case study of community businesses. Global Environmental Change 21, 711–720. 
Isa, U. F., Liman, M. A., Mohammed, M. U., Mathew, O. S., & Yayo, Y. R. (2016). Spatial Analysis of Fire Service Station in Kano Metropolis, Nigeria. IOSR Journal of Humanities and Social Science, 21(9), 42–52
Kachenje, Y., Kihila, J. & Nguluma, H. (2010). Assessing urban fire risk in the central business district of Dar es Salaam, Tanzania. Journal of Disaster Risk Studies 3, 321–334.
Karter, Jr. M. J., (2016). Fire loss in the United States During 2013. 
Khirekar, J., Badge, A., Bandre, G. R., & Shahu, S. (2023). Disaster preparedness in hospitals. Cureus, 15(12).
Kihila. J.M. (2017) Fire disaster preparedness and situational analysis in higher learning institutions of Tanzania, Jamba. Journal of Disaster Risk Study. 9, 1–9. 
Kukali, A.N. & Kabuka, E.K. (2019). Fire disasters in secondary boarding schools in Kenya, Journal of Disaster Management and Risk Reduction 3, 60–71,
Makachia, G.L., Gatebe, E. & Makhonge, P. (2014). Evaluation of fire safety measures at local universities in Kenya with reference to fire risk reduction rules ln-59, 2007, Journal of Agriculture, Science and Technology 16, 172–186,
Menya, A. A., & K’Akumu, O. A. (2016). Inter-agency collaboration for fire disaster management in Nairobi City. Journal of Urban Management, 5(1). 23-43
Miceli, R., Sotgiu, I. & Settanni, M. (2018). Disaster preparedness and perception of flood risk: A study in an alpine valley in Italy. Journal of Environmental Psychology 28, 164–173.
National Emergency Protection and Response Association Report, NFEPRA (2017), Fire Loss in the United States During 2017.
Osaro, (2013). http://www.ollorwi.com.ng/2013/01/theharmattan-and-fire disasters_
Sankey, A.N., Joshua, I.A. & Omole, N.V. (2014). Safety awareness of emergency among students of a state university in North-western Nigeria’, Science World Journal 9, 28–33,
Shirali, G. A., Azadian, S. H., & Saki, A. (2016). A new framework for assessing hospital crisis management based on resilience engineering approach. Work, 54(2), 435-444.
Simon, H.K., Salukele, F., Sweya L., & Muhondwa, P. (2019). Assessment of Fire Emergency Preparedness in Public and Private Hospitals of Dar es salaam Region Haika. Open University of Tanzania.
Srinivas, H. & Nakagawa, Y. (2018). Environmental implications for disaster preparedness: Lessons learnt from the Indian Ocean Tsunami. Journal of Environmental Management 89, 4–13
Strydom, S., & Savage, M. J., A. (2020). Spatio-temporal analysis of fires in South Africa. South African Journal of Science, 112(11– 12): 1–8.
Tekeli-Yesil, S., & Kiran, S. (2020). A neglected issue in hospital emergency and disaster planning: Non-standard employment in hospitals. International journal of disaster risk reduction, 51, 101823.
United Kingdom Department for Communities and Local Government (UK-DCLG). (2015). Fire Statistics: Great Britain from April 2013 to March 2014, 2015. 
Wambugu F.W. (2016) assessment of fire safety preparedness at Jomo Kenyatta International Airport Nairobi, Kenya. A master thesis submitted to Center for Occupational Safety and Health Jomo Kenyatta University of Agriculture and Technology. Unpublished 
Wilson, S., Temple, B., Milliron, M., Vazquez, C., Packard, M. & Rudy, B. (2017). The lack of disaster preparedness by the public and its effect on communities’, The Internet Journal of Rescue and Disaster Medicine 7, 1–8,
Yusuf, A., & Yunus, S. (2017). Spatio-temporal analysis of urban fire incidences at Abuja Phase1, Nigeria, Journal of Tropical Geography, 8, 1864-1874.



 













image1.png
356PM P O ® T Al 46| (EmE

) 9 esearchgate.net

0oE @S00°E 100°E

Legend

Imo
NIGERIA

o SO0E FI00E

ss3.417

1l
@)
U




