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ABSTRACT

Introduction: The widespread COVID-19 pandemic has enormously affected clinical admission to hospitals in Ma-
laysia. Making clinical decision for admission, ventilation, or aggressive management in children can be challenging. 
The questionnaire designed is a set of items which aims to evaluate healthcare workers’ attitude and practice on ethical 
decision making during a pandemic period.  Materials and methods: Prior to the validation study, this questionnaire 
underwent a rigorous development process. A cross-sectional study was carried out at a tertiary teaching hospital in-
volving 153 paediatric healthcare workers. The data collected were used to obtain the instrument internal consistency 
and perform exploratory factor analysis (EFA) using principal axis factoring and Oblimin rotation to achieve the best fit 
model. Results: There were 60.1% female involvement in the study, with the mean age 31.69 (±5.25) years old. Most 
of the participants were housemen (61%) and considered less experience in pandemic setting. For attitude and prac-
tice domains, the alpha of 0.74 and 0.69 were documented, respectively. Overall, the items in this instrument have 
acceptable factor loadings in both attitude and practice domains following EFA,  and only items with factor loading of 
more than 0.3 were retained. Conclusion: This study has shown a good level of validity and reliability in this newly de-
veloped questionnaire. Assessing attitude and practice on ethical decision-making during a pandemic among health-
care workers in pediatric settings would be crucial to understand on overall clinical governance during the pandemic. 
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INTRODUCTION

COVID-19 pandemic in Malaysia has affected the 
livelihood and caused strain to hospital admissions (1). 
Forming a balanced decision-making for admission, 
ventilation and aggressive management for COVID-19 
patients, especially children, are often difficult and 
challenging (2). Malaysian government has implemented 
various measures to combat the spread of the virus, 
including lockdowns, travel restrictions, and mass 
testing. However, other health problems also continue 
to emerge, such as infections and non-communicable 
diseases. Every decision made by the managing 
paediatricians is crucial for the livelihood of children 
admitted for either suspected case of COVID-19 or any 
other non-COVID-19 infections in the uncertain time 
period (3).

Decision making in clinical setting could be influenced 

by numerous factors such as past experience, age and 
individual variations, personal relevance, cognitive 
biases, and depending on the escalation of personal 
commitment (4). Understanding of these factors would 
lead to a more appropriate decision making processes 
according to one’s understanding and the impact of 
their outcomes (5). Working in paediatric settings is 
unique and complex due to many challenges such 
as resource scarcity, shortage of equipment, hospital 
beds, and ventilators (6). Uncertainty of pandemic 
time frame and risk associated with the infections add 
to the complexity of decision-making mechanism. 
Personal and professional values have some roles where 
prioritization in saving lives over other considerations 
would be crucial (7). Healthcare professionals may 
experience stress, anxiety, and moral distress during a 
pandemic, which could have a significant impact on 
their decision-making process. Medical doctors would 
often require emotional and psychological support due 
to intertwine of their experiences with other issues, 
especially during a pandemic time (8). 

In pandemic contingency plans, health status of 
healthcare professionals is considered a priority 
because of their position as the first line of defence 
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in a pandemic. They are considered responsible in 
making key decision especially in hospital admissions, 
intensive care ventilation, or option for comfort care (9). 
Pandemic health escalation would increase the demand 
for Intensive Care Unit beds and hospital admissions. 
Healthcare workers need to possess a consistent ethical 
conscience to ensure appropriateness of each decision 
when the resources utilization is scarce  (10). 

The attitude and practice in decision-making shapes how 
individuals perceive and respond to different options 
as well as influence the cognitive biases and repeated 
practice. Ethical decision-making in the medical context 
requires consideration of multifactorial reasons related 
to ethical principles, patient values, and contextual 
factors (11, 12, 13). Pandemics often involve high levels 
of uncertainty, as the situation is rapidly evolving, and 
information may be incomplete or unreliable. This has 
influenced on the best course of actions and how to 
balance competing ethical considerations. Pandemics 
has also placed a significant strain on healthcare systems, 
leading to shortage of resources such as personal 
protective equipment, medications, and hospital beds. 
This would create ethical dilemmas around allocation 
of scarce resources and triage decisions. Furthermore, 
pandemics could exacerbate existing health inequalities, 
as certain populations may be disproportionately 
affected due to factors such as socioeconomic status, 
race, or underlying health conditions. Addressing these 
issues requires one to carefully consider good ethical 
principles such as fairness, autonomy, and beneficence. 
The emotional tolls of working in a pandemic setting 
would impact healthcare professionals’ ability to make 
‘good enough’ decisions, as they may be experiencing 
stress, burnout, or moral distress (14).

Understanding of the attitude and practice among 
the healthcare workers would be an important step to 
understand this complex process of ethical decision-
making, and the factors that would influence the process 
in a pandemic clinical setting. The instrument could be 
employed in future pandemic especially when making 
difficult and ethically challenging choices (15). Using 
appropriate scoring system, the level of agreement or 
disagreement can be determined. It provides information 
on the actual ethical decision-making practices of 
medical doctors. Identifying areas of strength and 
weakness could then be used to strategize for a better 
decision-making process during a pandemic era (16). 
The study is aimed to validate the instrument on attitude 
and practice of ethical decision-making during the 
pandemic using the exploratory factor analysis (EFA). 

MATERIALS AND METHODS 

A cross-sectional validation study took place among the 
healthcare workers in a paediatric setting of a teaching 
hospital in the north-east of Peninsular Malaysia. The 
study was commenced from August 2020 till September 

2022. 

Instrument development
The process of developing and validating of the 
questionnaire was executed in two stages (Figure 1). 
The questionnaire’s development followed a series of 
meticulous and comprehensive review of the relevant 
scientific literature to identify the content of the items 
for the questionnaire. The authors used a deductive 
approach to develop the research constructs by 
involving in-depth review of the literature (17). The 
key terms such as ‘attitude,’ ‘practice’’ ethical decision-
making,’ and ‘pandemic’ were used during the literature 
search in databases such as PubMed, Ovid Online, 
Scopus, ProQuest, Science Direct, and Google Scholar. 
The key terms extracted for both attitude and practice 
domains were mixed, and these items were refined and 
subsequently separated into each respective domains 
by using specific sentence structure. For example, items 
including the term “should be “mostly fall under the 
attitude domain while items including the term “will 
or have” mostly fall under the practice domains. The 
definitions of attitude and practice were taken into 
consideration when constructing these items.

Figure 1: Schematic diagram of the development and validation of 
the questionnaire.

Final questionnaire
The instrument is a self-administered questionnaire and 
consisted of 7 items in section A (socio-demographic 
information), 13 items in section B (Attitude component) 
and 15 items in section C (Practice component) (18). It 
investigates the attitude and practice of doctors during 
the pandemic time. The responses were on a 5-point 
Likert scale with the options: strongly agree, agree, not 
sure, disagree, and strongly disagree. All the items were 
worded positively in the attitude and practice sections 
as a strategy to ensure respondents understood the 
items accurately. The two sections measure on a five-
point Likert scale with strongly disagree = 1, Disagree 
= 2, Not sure = 3, Agree = 4, and strongly agree = 5. 
The total possible maximum scores for the attitude 
and practice domains are 65 and 75, respectively. 
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The minimum score for attitude and practice are 13 
and 15, respectively. Higher scores imply a higher 
positive attitude and practice towards a well-balanced 
ethical decision-making during a pandemic. In contrast, 
poor scores show mistrust of preventive strategies and 
negative views toward the need for ethical decision-
making.

Field testing was conducted using a convenient sampling 
method among the paediatric healthcare workers in a 
local tertiary university hospital. Participants were those 
who worked in the Paediatric directorate  which include 
the medical wards, surgical wards, outpatients, paediatric 
intensive care, and neonatal intensive care units. There 
are at least 90 doctors working, from houseman to 
consultants, at one time. Hence, to achieve sample size 
number, time frame of the study had to be extended to 
allow continuous sampling of new personnel entering the 
rotation. Those who refuse to participate, or incomplete 
questionnaire were excluded. The respondents were 
invited via specific Whatsapp group. Respondents have 
to complete the informed consent prior to answering the 
questionnaire. The data collection was interrupted due 
to COVID-19 pandemic, and the researcher has reverted 
the data collection through a self-administered online 
Google form platform. Instructions to participants were 
given in English and participants were allowed to drop 
out of the study at any time.
 
To ensure that each construct’s internal consistency, 
reliability testing was conducted. Internal consistency is 
assessed using Cronbach’s alpha, which represents the 
mean of all split-half coefficients resulting from different 
test splits. (19). There is no standardized cut-off of 
acceptable values of Cronbach’s alpha (20). A reliability 
coefficient of 0.60 or above is usually considered as an 
indication of good internal consistency of an instrument 
(21).

Exploratory Factor Analysis (EFA) 
EFA was done to determine the constructs of the 
questionnaire by applying factor loading based on the 
correlation among items due to their ordinal responses. 
Estimated sample size needed for EFA is between 2 to 
5 respondents per item in the questionnaire (15). The 
minimum required sample was 140 as the questionnaire 
has 28 items. The final study’s sample size was 154, 
after considering 10% dropout rate. The principal 
axis factoring (PAF) method was used to extract the 
components.. Oblimin rotation was the utilized to 
maximize each item’s loading factor on the extracted 
components on the presumption that all items exhibited 
any correlation with one another. Kaiser-Meyer-Olkin 
measure (KMO) and Bartlett’s test of the sphericity were 
performed for sampling adequacy (22). The sample was 
considered satisfactory if the KMO value was more than 
0.7 and Bartlett’s test was significant (p<0.001) (15). 
Kaiser normalization was done to optimize the factor 
loading of each item. The dimensionality of the items in CONTINUE

each domain was considered as continuous output and 
to facilitate its evaluation (23). Factors with Eigenvalues 
of over one was retained with the use parallel analysis 
and scree plot to decide on interpretability of the items 
and their factor loadings.  Items with a factor loading of 
more than 0.3 were considered acceptable (24). 

Data Analysis
Data cleaning was performed meticulously to ensure 
all values were entered appropriately. The data were 
all analysed using IBM Statistical Package for Social 
Sciences (SPSS) version 26. All data checked for 
missing values. Frequency and percentage were used 
to summarize categorical variables while mean and 
standard deviation was used to summarize continuous 
variables. Descriptive statistics were used to describe 
the demographic characteristics of the respondents. The 
results of the analysis were refined, and improvement 
of the questionnaire items and scale was performed 
to ensure the final questionnaire was relevant, clear, 
and appropriate for the target population and research 
question.

Ethical Clearance
This study was approved by the Health Research Ethics 
Committee, Universiti Sains Malaysia (USM/JEPeM/
COVID19-37). This was part of a larger study following 
the development and validation of the questionnaire. 

RESULTS

Sample Characteristics
The respondents’ age ranged from 25 to 52 years, with a 
mean (SD) age of 31.69 (±5.25) years. The respondents 
were mostly Malay ethnic (n = 121 (79.1%)) with 93 
(60.1%) were females. Approximately more than half 
of the respondents (55.6%) were married at the time of 
the data collection, while single and divorced/widowed 
accounted for 62 (40.5%) and 6 (3.9%), respectively. 
The summary of the respondents’ characteristics is 
shown in Table I.

Table I: Socio-demographic characteristics of the respon-
dents (n = 153)

Characteristics Frequency Percentage Mean (SD)

Age (years) 31.69 

(±5.25)

Race

          Malay 121 79.1

          Chinese 11 7.2

          Indian 14 9.2

          Others 7 4.6

Sex

          Male 60 39.2

          Female 93 60.1

Marital status

         Married/Partner 85 55.6
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proposed domains. The validity of the one-factor model 
was further confirmed by the communalities of each 
attribute as they were close to one. As shown in Figure 
2, the scree plot revealed two distinct factors for the 
attitude and practice. However, the decision to fix to 
one factor as was proposed in the study after parallel 
analysis and interpretability of resulting factors make 
sense to contextual relationship. 

Internal consistency
The reliability of items in attitude and practice scales 
were reported as 0.74 and 0.69, respectively. Similarly, 
all the items analysis was applied for all scales. Inter- 
scale item analysis was used for each subscale separately 
as shown in Table II. According to the item analysis, 
none of the items required item removal. This is because 
the Cronbach’s coefficient of the total questionnaire, as 
well as the inter-scale coefficient, did not increase even 
if there were items deletion. 

Table II: EFA results for attitude and practice domain based 
on pattern matrix

Items 
(Attitude)

Factor 
loading

Reliability Items 
(Practice)

Factor 
loading

Reliability

Q24 0.744 0.74 Q11 0.754 0.69

Q23 0.718 Q12 0.695

Q21 0.630 Q3 0.649

Q25 0.599 Q9 0.601

Q19 0.595 Q10 0.366

Q22 0.533 Q8 0.310

Q20 0.503

Q17 0.434

Q2 0.381

Table I: Socio-demographic characteristics of the respon-
dents (n = 153) (CONT.)

Characteristics Frequency Percentage Mean (SD)

         Single 62 40.5

         Divorced/widowed 6 3.9

Position

         Medical Officer 17 11.1

         House Officer 95 62.1

         Registrar 14 9.2

         Specialist/Consultant 41 26.8

Years of experience

         < 5 8 5.2

         5≤ to <10 18 11.8

         10≤ to <15 78 51.0

         15≤ to <20 37 24.2

         ≥ 20 years 80 52.3

Exploratory Factor Analysis 
All the items in the attitude section were analysed 
through EFA to investigate factorability using the Kaiser-
Meyer-Olkin (KMO) test and Bartlett’s test of sphericity. 
Our study indicated a KMO measure of sampling 
adequacy to be 0.781 and the Bartlett’s test of sphericity 
was significant (<0.001). This is a demonstration that 
EFA can be used for the data collected in this study 
(20). Principal Axis Factoring with Oblimin rotation 
for attitude domain indicated a single-domain model, 
similarly, the EFA was emanated by fixing the number of 
factors to single factor, based on the Eigenvalue greater 
than one criterion. Those factors obtained using Oblimin 
method rotation resulted in a single interpretable 
factor, based on the relationship among the items and 

Figure 2: Scree plot for attitude (a) and practice (b) section

The initial EFA analysis suggested a total of 11 factors 
may be extracted based Kaiser’s criteria. Guided by the 
domain identification stage and the scree plot, one factor 
model has demonstrated the highest Eigenvalues, and 
this was rotated through the force extraction for both 
attitude and practice domains. All items were found to 
have acceptable factor loadings as shown in Table III 
(a). In the practice domain, the requirement for the EFA 
were met as indicated by a KMO value of 0.58 and by 
significant Bartlett’s test of sphericity value (p = 0.005). 
The EFA analysis was done by fixing the domain to a 
single factor. All the items in the practice section had 
factor loading of more than 0.3 as shown in Table III (b) 
and were retained.
Table III: Item statistics and analysing attitude and practice 
question towards ethical decision making.

Scale Item M SD Corrected 
Item-Total 
Correla-

tion

Squared 
Multiple 
Correla-
tion

Cron-
bach’s 
Alpha 
if Item 
Delet-

ed

Cron-
bach’s 

for 
each 
scale

Atti-

tude

Q2 2.79 .855 .378 .212 .719 0.74

Q5 2.14 1.081 .112 .282 .760

Q6 1.84 .901 .154 .338 .747

Q13 2.12 .870 .283 .186 .731

Q17 .68 .582 .387 .273 .721

Q19 1.21 .861 .527 .353 .700

CONTINUE
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DISCUSSION

This study describes the process of determining the 
attitude and practice questionnaire psychometric 
properties. Validating a newly developed questionnaire 
is required to ensure that the items on the questionnaire 
characterized in the likely domain accordingly. A 
questionnaire is regarded to be satisfactorily validated 
when it contains all possible items covering the studied 
concept (25). The items in each section have undergone 
reliability testing that have led to an approved version of 
the study’s questionnaire.

Following the series of development and validation 
process, all the items in the questionnaire were 
constructed to make the domains less cognitively 
demanding. Through a coherent literature review with 
numerous brainstorming sessions among the researchers, 
this has resulted in the generation of 28 initial items 
for attitude and practice. The initial questions were 
subjected to content and face validation processes that 
resulted in changes and suggestions from the panel of 
experts and users (18). This is crucial step to evaluate 
and ensure the tool is valid to be used in the local 

population, especially for items with values less than the 
acceptable cut-off points (26). 

The development of the questionnaire has significant 
implications for clinical practice, education, and 
research. It could be used to identify the area of strengths 
and weaknesses in medical doctors’ ethical decision-
making, which could lead to targeted interventions and 
improvement in clinical practice. In the instance where 
the questionnaire identifies a lack of knowledge or 
confidence in certain areas of ethical decision-making, 
training or educational programs could be developed 
to address these gaps. Additionally, the questionnaire is 
suitable to evaluate the impact of interventions designed 
to improve ethical decision-making, which signify an 
ongoing quality improvement effort. 

The reliability analysis showed that all the items in 
both attitude and practice domain that were fixed to 
one factor each have acceptable corrected-item total 
correlation. Similarly, all the items have demonstrated a 
measure of acceptable range with internal consistency’s 
value of more than 0.6 (25). This showed a reliable 
measurement tool for the purpose intended. 

In the attitude section, the result of  EFA showed a 
one-factor domain of the instrument and was able to 
represent 72.3% of the total observed variance that was 
part of the hypothesis of the study. For all the items in 
the attitude section, the factor loadings were above 0.3 
except for some items (Q5, Q6, Q13 and Q26) revealing 
close relations between domain and statements in 
questionnaire. However, we have decided to retain 
these items in the questionnaire due to their relevance 
and importance in assessment of ethical decision-
making. In the practice section, the analysis resulted in 
a good-fitting one-factor model as well. Similarly, most 
the items have satisfactory factor loading except for 
Q1, Q4, Q7, Q14, Q15, Q16, Q18, Q27. Therefore, 
items with low factor loading were removed from the 
questionnaire. The one-factor model extracted in EFA 
for attitude and practice domain are explained by the 
total variance, respectively. 

Possible explanation for these findings includes limited 
study samples and it was confined to a single paediatric 
department in a hospital university. There is also a need 
to diversify participation from various fields of medicine 
and various levels of experiences. Experience personnel 
would be crucial in understanding the balance of needs, 
resources and better in making decision in the crucial 
and stressful events. Nevertheless, this study provides 
substantial evidence to support newly developed 
questionnaire’s validity and reliability in a medical 
professional setting. Future study should focus on 
increasing number of sample size in different settings for 
the generalizability of the findings. To reduce bias and 
increase the accuracy of the findings, researcher may 
also consider using multiple methods, such as interviews 

Table III: Item statistics and analysing attitude and practice 
question towards ethical decision making. (CONT.)

Scale Item M SD Corrected 
Item-Total 
Correla-

tion

Squared 
Multiple 
Correla-
tion

Cron-
bach’s 
Alpha 
if Item 
Delet-

ed

Cron-
bach’s 

for 
each 
scale

Atti-

tude

Q20 .68 .602 .434 .301 .717

Q21 1.19 .739 .524 .393 .704

Q22 1.31 .836 .399 .326 .717

Q23 .95 .803 .501 .571 .705

Q24 1.01 .767 .560 .578 .699

Q25 1.34 .786 .403 .408 .716

Q26 .96 .907 .243 .140 .736

Scale Item M SD Corrected 
Item-Total 
Correla-

tion

Squared 
Multiple 
Correla-

tion

Cron-
bach’s 
Alpha 
if Item 
Delet-

ed

Cron-
bach’s 

for 
each 
scale

Prac-

tice

Q1 2.83 .899 .111 0.680 .680 0.69

Q3 3.71 .870 .218 .422 .659

Q4 2.05 .774 .185 .240 .665

Q7 2.12 .996 .203 .406 .663

Q8 2.29 .996 .134 .405 .678

Q9 3.40 1.039 .334 .431 .633

Q10 3.01 .871 .363 .337 .631

Q11 3.19 .934 .356 .571 .630

Q12 3.34 .866 .228 .410 .657

Q14 2.57 1.078 .325 .231 .635

Q15 2.26 .869 .133 .167 .675

Q16 .75 .650 .140 .278 .671

Q18 1.10 .790 .123 .108 .675

Q27 0.97 .723 .256 .200 .654
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and observation, in addition to self-report questionnaire. 

CONCLUSION

In this study, the development of pandemic ethical 
decision-making questionnaire among healthcare 
workers in paediatric setting in Malaysia is a novel 
approach. The questionnaire is considered simple, well 
received, and understood by the most participants. It has 
good validity and reliability based on the test performed 
and could be applied without major modifications. 
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