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Abstract

As the world goes through the fourth wave and the continued emergence of new
COVID-19 variants, the general and work-related risks of healthcare professionals
are expected to rise. This has the capacity to adversely affect productivity and
efficiency in the healthcare delivery system, particularly in this era of global short-
age of trained healthcare professionals. We aimed to develop and validate a new
instrument known as the COVID-19 Responses Impact Questionnaire (COVRIQ)
to evaluate the impact of the pandemic on the healthcare professionals managing
the COVID-19 pandemic. This methodological study involved three steps: the for-
mulation of the COVRIQ draft, content and face validation, and construct validity.
A total of 61 questions were drafted with 3-point Likert scale answers. From the
list, 39 were rated valid by a panel of experts and subsequently tested on 301 par-
ticipants. The results were analyzed and validated using exploratory factor analy-
sis on SPSS. Components were extracted and questions with low factor loading
were removed. The internal consistency was measured with Cronbach's alpha.
Following analysis, three components were extracted and named as behavioral,
social, and economic impacts. In general, 29 items were deleted leaving 32 out of
61 questions retained as the final validated COVRIiQ. Internal consistency showed
high reliability with Cronbach's alpha of 0.91. Participants scored a total cumula-
tive mean of 118.74 marks. A subanalysis by occupation showed that medical
assistants scored the lowest in the group with a score of 22.3% whereas medical
specialists scored the highest at 77.7%. Higher score indicates higher impact of
COVID-19 responses among healthcare professionals. The new COVRIiQ consist-
ing of 32 items demonstrated to be user friendly with good psychometric proper-
ties and valid for assessing the impacts of COVID-19 responses among healthcare

professionals.
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Key points

1 | INTRODUCTION

The outbreak of COVID-19 appears to be the worst pandemic the
world has experienced in recent decades. Of the seven known
coronaviruses that affect human (MERS-CoV, SARS-CoV, SARS-
CoV-2 HCoV-229E, OC43, NL63, and HKU1), SARS-CoV-2 has
been reported as highly infectious with the tendencies to mutate
into a new variant (Acharya et al., 2020; Lai et al., 2020). This
characteristic poses a threat to the global control of the virus. For
instance, following the first reported outbreak of COVID-19 in
December 2019, the virus has spread to more than 200 countries
(World Health Organization [WHO], 2021). Besides, surveys have
implicated the newly emerging variants to be mainly responsible
for the fourth wave of the pandemic currently faced by most
countries (Kalanidhi et al., 2021). Global statistics show that over
215 million people have been infected and more than 4.8 million
have died from COVID-19 related complications (WHO, 2021).
Healthcare providers constitute more than 10% of these cases of
infections and deaths. Experts suggest that healthcare profes-
sionals may be at increased risk because of their peculiar roles
during the pandemic (Tan et al., 2020; Wang et al., 2020). Epide-
miologist had predicted that the adverse impacts would be higher
in low-income countries because of poor health infrastructure.
However, with the current global statistics, such assumptions may
be difficult to establish as more cases of infections and deaths
have been reported in developed countries than other regions
(WHO, 2021).

The paucity of stratified data to establish the variation or oth-
erwise of the impacts of the pandemic on frontline healthcare pro-
viders across regions remains a challenge. Although the impacts of
COVID-19 pandemic seem universal, experts appear to agree that
frontline healthcare providers are more vulnerable to adverse
impacts during the pandemic (Okpua et al., 2021; Khattab et al.,
2020). This further poses a threat to healthcare service delivery
and may likely worsen the global shortage of trained healthcare
providers if the pandemic persists (Chersich et al., 2020). Further-
more, surveys have demonstrated that the pandemic has caused a
more than proportionate rise in the population seeking healthcare
services and may no doubt put pressure on the healthcare pro-
viders and services (Dai et al., 2020; Osterrieder et al., 2021).

Nigerian population.

e Healthcare professionals (HCP) play important roles in the prevention of the spread of
COVID-19 virus and treatment of infected persons during the pandemic. This role puts HCPs
at increased risks for adverse social, behavioral, and economic impacts.

e This study developed a new, valid, and reliable instrument to comprehensively assess the

impacts of the responses of the pandemic on the frontline healthcare providers in the

o This tool will be useful to HCPs, researchers, and educators in assessing the impacts of the
pandemic, as well as the outcomes of interventions aimed toward reducing the impacts of
COVID-19 pandemic on frontline healthcare providers.

Earlier studies that evaluated the effect of psychological instability
and pressures on the healthcare providers during the SARS out-
break demonstrated an increased likelihood for medical errors and
poor public health decisions among healthcare providers
(Chiwaridzo et al., 2017). Similarly, reports from previous pan-
demics such as Ebola, SARS, and Influenza A virus (subtype HIN1)
revealed that the preventive health measures enforced by govern-
ments, such as social distancing, movement restriction, reduced
recreational and social activities, use of nose masks among others,
had long lasting and significant impacts on the socioeconomic and
behavioral lifestyles of the people (Kalanidhi et al., 2021; Kisely
et al., 2020). These suggest the need to understand the impacts of
these lifestyle changes on healthcare providers for a better public
healthcare outcome.

Having a valid and reliable instrument would be essential in the
assessment of these changes. The paucity of instruments that could
wholistically assess the diversity and level of social, economic, and
behavioral changes among frontline healthcare providers in response
to COVID-19 pandemic remains a serious shortcoming in the strate-
gies for COVID-19 prevention. Previous tools that assessed the
impacts of the pandemic either narrowed its scope to psychological
impacts on the general population (Greenfield et al., 2020; Kalanidhi
et al., 2021), or sampled healthcare providers from other regions who
shared different sociocultural backgrounds from Nigeria (Talaee
et al,, 2022; Zhong et al., 2021). This paper aims to develop and vali-
date a questionnaire to assess the behavioral, social and economic
impacts of COVID-19 responses among frontline healthcare providers

in Nigeria.

2 | MATERIALS AND METHODS

A methodological research design was used to develop, validate, and
psychometrically evaluate the new questionnaire, COVID-19
Responses Impact Questionnaire (COVRIQ), which systematically fol-

lowed three steps:

1. Development of COVRIQ draft
2. Content and face validation

3. Construct validity
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21 | Development of COVRIQ draft

The questionnaire items were generated through a systematic litera-
ture search conducted on four electronic databases: Google scholar,
Medline, Science Direct, and PubMed, using the following key words
and phrases: “(COVID-19 OR Coronavirus 2019 OR Pandemic OR
SARS-CoV-2)” AND “(Scale OR Questionnaire OR Tool OR Instru-
ment” AND “Social” AND “Behavioral” AND “Economic)” AND
“Impacts.” Meanwhile, 58 questions were formulated and developed
from a review of COVID-19 literature (Xiao et al., 2020), existing
COVID-19 assessment scales (Ahorsu et al., 2020; de Sa-Caputo
et al., 2020; Talaee et al., 2022), and Malaysia COVID-19 management
guidelines. A total of 10 nurses in the COVID-19 treatment center at
Alex Ekwueme Federal University Teaching Hospital Abakaliki con-
tributed three additional questions to the draft bringing the total to
61. The questions addressed various aspects of the impact of COVID-
19 management response among healthcare professionals, and were
scored using a 3-point Likert scale

2.2 | Content and face validation

The developed questionnaire was further sent to an expert panel consist-
ing of 12 healthcare professionals for content judgment. The experts
included nurses, doctors, medical laboratory scientists, and ward assis-
tants recruited as follows; seven from academia, comprising lecturers
from Departments of Nursing, Community Medicine, and Medical Labo-
ratory Sciences from Ebonyi State University, Abakaliki, Nigeria; Univer-
sity of Manchester City (United Kingdom); University of Putra (Malaysia);
and Yale University (United States) respectively. The rest of the experts
were senior clinical healthcare workers in Nigeria, most of whom were
heads of units or departments in their respective hospitals. Content
validity was conducted to explain the degree to which questions in the
instrument sufficiently or comprehensively represent the concepts being
measured (Waltz et al., 2010; Zamanzadeh et al., 2015).

In addition, the experts were requested to critically review the
domain and its items before providing score on each item. The experts
were also encouraged to provide written comment to improve the rel-
evance of items to the targeted domains. The comments were used to
refine the domains and its items. Each item was then rated for rele-
vance on a scale of 1 to 4, and calculated to establish the Items Con-
tent Validity Index (I-CVI), followed by Scale-Content Validity Index
(S-CVI/Ave) in order to estimate the average |-CVIs of the developed
instrument (Sousa & Rojjanasrirat, 2011). Experts were assumed to be
in agreement when they independently give the same score to items.
The I-CVI was computed as the number of content valid experts giv-
ing a rating of either 3 (quite relevant) or 4 (highly relevant), divided
by the total number of experts (Polit et al., 2007). Items with an I-CVI
of at least 0.80 (80%) were accepted or retained, those with I-
CVI = 0.75 to 0.79 were amended, and items with [-CVI <0.75 were
removed from the instrument (Davis, 1992). In addition, the S-CVI/
Ave was computed as the average |-CVIs for all the items in the ques-

tionnaire, and the total/Universal Agreement was estimated by
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dividing the number of items that achieved the I-CVI of 1.00 by the
total number of items to be validated in the questionnaire. An S-CVI/
Ave 20.80 was taken as a threshold for the instrument to be content
valid (Yusoff, 2019; Zahiruddin et al., 2018) and the score for this
instrument was 0.91. Out of the 61 items generated, 17 were elimi-
nated leaving 44 questions that were selected as the COVRIQ proto-
type for face validity test. The content validation index for this study
was presented in Table 1.

Face validity or a pilot study was conducted on 6 nurses and
4 doctors from University of Nigeria Teaching Hospital (UNTH) Enugu
to assess the clarity and comprehension of the items and determine
how meaningful the items were in assessing the desired concepts
among the target participants (Peirce et al., 2016). The participants
were given time for an open-ended discussion of the items. Of the
44 items for face validity test in this phase, 5 items were recom-
mended as capable of eliciting social or cultural biases and were elimi-
nated leaving 39 items that were used as the COVRIiQ prototype for
construct validity assessment. Detailed steps in the development of
the questionnaire are summarized in Figure 1.

2.3 | Construct validity

Psychometric properties testing of the COVRIQ prototype was done
with 301 healthcare professionals at the UNTH Enugu from May 8 to
August 17, 2021. The sample size was calculated using the lower limit
of five respondents per variable to be analyzed in line with the rule of
thumb. There was a total of 39 questions rated valid in the COVRIQ
draft used for this validation study and required (39 x 5= 195 + 20%
dropout) respondents. Based on the experts consensus that the larger
the sample size, the more reliable the results (Kyriazos, 2018; Riley
et al., 2020), a much higher sample size of 301 was used. Participants
were recruited via purposive sampling method by selecting various
professionals including nurses, medical laboratory scientists, doctors,
and ward assistants. Exclusion criteria were those who were not from
the aforementioned health specialties or staff of UNTH Enugu. The
method of administration of COVRIQ was face to-face survey and

online Google Forms on smartphone devices.

2.4 | Data analysis

Exploratory factor analysis (EFA) was performed to analyze and vali-
date the COVRIQ questionnaire. The EFA was conducted for compo-
nent extraction using principal component analysis (PCA) method. The
internal consistency was measured using Cronbach's alpha (a), the
sampling adequacy was tested using Kaiser-Meyer-Olkin measure
(KMO), and data suitability for PCA was tested using Bartlett's test of
sphericity (Vaske et al., 2017). The KMO value >0.5 and a significant
Bartlett's test (p < 0.05) were taken as indication of sample adequacy
(Ghani et al., 2016; Kaiser, 1974; Kline, 2011). Eigen value threshold
of 1 was used as a determinant of the number of factors in the

factor loading and items with factor loading of more than plus
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TABLE 1 Experts' content validity result: items rated 3 or 4 (n = 12)
Items no. Items No of experts in agreement I-CVI
Q1 Worried about personal and family safety 12 1.00
Q2 Often have troubles sleeping during COVID-19 pandemic 9 0.92
Q3 Often feels depressed or moody during the pandemic 12 0.83
Q4 Prefers to be alone or avoids everyone during the pandemic 12 0.92
Q4 Feels the workplace occupational risk has increased following 6 1.00
COVID-19 outbreak
Q5 Wears complete personal protective equipment at workplace all 12 0.83
the time
Q6 Higher workplace stress during the pandemic than before the 10 1.00
outbreak
Q7 Became less satisfied with the job during the pandemic 12 0.83
Q8 Feels like quitting the present job if provided with alternative due 9 0.92
to COVID-19 risk
Effects of COVID-19 on social interactions during the pandemic:
Q9 Cut down social engagements during COVID-19 pandemic 12 0.83
Q10 Reduced time for personal rest and exercise 12 1.00
Q11 Reduced confidence in using public facilities such as hospitals, 12 0.92
transports, school, markets, etc
Q12 Poor interest in traveling and social gatherings e.g. cultural 8 0.92
festivals, marriage and birthday ceremonies
Q13 Reduced freedom to choose shifts or when to work and the 12 0.92
number of hours per week due to inadequate trained personnel
during COVID-19 pandemic
Q14 Reduced implementation of personal development plans such as 12 1.00
certificate courses or trainings due to lockdowns and workplace
engagements
Q15 Avoids direct contacts with everyone, including loved ones; play 12 0.83
mates and partners
Q16 Reduced communication and supports 9 1.00
Q17 Spent more time in internet reading and watching health related 12 0.92
news on media
Q18 Institutional supports were inadequate during COVID-19 12 1.00
pandemic
Experiences during COVID-19 pandemic:
Q19 Decreased monthly income 12 1.00
Q20 Decreased monthly savings 12 0.83
Q21 Increased monthly expenditure or bills 10 1.00
Q22 Delayed payment of your salary/allowances 12 1.00
Q23 Have less access to extra fund for emergencies during COVID-19 12 1.00
pandemic than before the outbreak
Pattern of expenditure:
Q24 Transportation 12 0.92
Q25 Food/feeding 12 1.00
Q26 Medical and personal protective equipment 9 0.92
Q27 Rent and utilities 12 0.92
Q28 More worried about financial situation during the pandemic than 12 1.00
before the outbreak
Q29 Often caught up with lack of money for routine bills during 10 0.50
COVID-19 pandemic than before the outbreak
Q30 Feels earnings are low compared to workload and risks during 12 0.83

COVID-19 pandemic
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TABLE 1 (Continued)
Items no. Items No of experts in agreement I-CVI
Q31 Wishes to do extra work for more money to meet up with bills 12 0.92
during the pandemic
S-CVI/Ave 0.91
S-CVI/UA 0.97

Note: Proportion of items rated relevant by 12 experts = 0.91 (91%).

Note: Scale-Level Content Validity Index (S-CVI/Ave) is computed as the average Item Content Validity Index (I-CVI) for all the items in the questionnaire.
Total/Universal Agreement (UA) is the number of items that achieved the I-CVI of 1.00 divided by the total number of items to be validated in the
questionnaire. I-CVI was computed as the number of content valid experts giving a rating of either 3 (quite relevant) or 4 (highly relevant), divided by the
total number of experts (Polit et al., 2007). ltems with at least I-CVI of 0.80 (80%) were accepted or retained, those with I-CVI = 0.75 to 0.79 were
amended, whereas items with |-CVI less than 0.75 were removed from the instrument (Davis, 1992).

STAGES:

QUESTIONS
DEVELOPMENT

FIGURE 1 Questionnaire
development flow chart 1.

2. CONTENT
VALIDITY
ASSESSMENT

3. FACE
VALIDITY
ASSESSMENT

4. CONSTRUCT
VALIDITY/
RELIBILITY TEST

5. CONFIRMED/
VALIDATED
QUESTIONNAIRE

or minus 0.3 were accepted using IBM SPSS statistics 25.0 software
(Jones et al., 2015). An acceptable range of item difficulty index of —3
to 3, and item discrimination index of 0.25 or above were adopted
(Arifin & Yusoff, 2017; Yang & Kao, 2014). Item fit was assessed using
chi-square goodness-of-fit and unidimensionality was estimated
through modified parallel analysis (Hajizadeh & Asghari, 2011; Fan
et al., 2018). Questions with low factor loading were dropped. Reli-
ability analysis with Cronbach's alpha was calculated before and after

questions were removed.

Total questions developed from
literature (n=58 items)

v Added on Experts’

/ Recommendations (n=3 items)

Experts Validation
(n=61 items)

Deleted on Experts’
Recommendations (n=17 items)

4
Pilot Study
(n=44 items)

> Items Deleted
(n=5 items)

A 4

Item and Factor Analysis
(n=39 items)

Items Deleted (n=7
items)

A

Total questions Validated
in the Questionnaire
(n=32 items)

Figure 1: Questionnaire Development Flow Chart

2.5 | Ethical approvals

This study was approved by the Human Research Ethics Committee
(JEPeM) of Universiti Sains Malaysia (USM/ JEPeM/20090491) and
the Human Research Ethics Committee of the University Teaching
Hospital (UNTH) Ituku Ozalla, Enugu Nigeria (UNTH/
NHREC/2020/12/261). Content experts submitted a signed informed
consent form indicating their willingness to voluntarily participate

before their participation.
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TABLE 2 Sociodemographic characteristics of

respondents (n = 301)

Variable Mean (SD)

Age (years) 34.28
(SD = 13.78)

Gender
Male
Female
Religion
Muslim
Christian
Others
Marital status
Single
Married
Others
Highest level of education

Primary/
secondary
school

Diploma

Bachelors'
degree

Others
Specialty

Doctors

Nurses

Medical lab
scientists

Ward
assistants

COVID-19 care experience (months)
<3 months
23-6 months
26 months

Working hours per week

40 h below/
week

41-60 h/week

61 h above/
week

Duty structure
Shift duties
Office hours

Monthly income (Nigerian Naira)
N50,000 below

N51 000-
N100 000

N101 000-
N150 000

N151 000
above

Frequency

91
210

264
31

133
139
29

59

237

114
106
14

67

84
121
96

92

117
92

100

148
79

33

41

OKPUA ET AL

Percentage (%)

30.2
69.8

20
87.7
10.3

44.2
46.2
9.6

19.6

1.3

78.7

0.3

37.9
35.2
4.7

223

27.9
40.2
31.9

30.6

38.9
30.6

100.0
0.0

49.2
26.2

11.0

13.6

TABLE 2 (Continued)

Variable Mean (SD) Frequency Percentage (%)
No of dependents

None 131 43.5

1-2 persons 1 0.3

3-4 persons 79 26.2

5-6 persons 30 10.0

7 persons 60 19.9

above

Means of transportation

Walking 69 22.9
Taxi 7 2.3
Car 114 37.9
Bus 48 15.9
Motorcycle 63 20.9
Distance from home to workplace (km)
Below 1 km 108 35.9
1-3 km 114 37.9
4-6 km 50 16.6
7 km above 29 9.9

Body mass index

Below 18.5 0 0.0
18.5-24.9 162 53.8
25.0-29.9 78 25.9
30.0 above 61 20.3

3 | RESULTS

The validation study was carried out using 301 participants with the
mean age of 34.28 (SD = 13.78) years ranging from 19 to 53 years
old. There were more females (69.8%) compared to males, with a
higher number of doctors (37.9%) and nurses (35.2%) compared to
other healthcare professionals. Majority were degree holders (78.7%)
with 19.6% having at least a secondary school education. Another
important characteristic of the respondents was their working experi-
ence in COVID-19 care, which was considerably high with 72.2% hav-
ing at least 3 months of experience. The sociodemographic
characteristics and details of the respondents were presented in
Table 2

The results show that both the item difficulty index and item dis-
crimination index were within the acceptable range of values, —3 to
+ 3 and 0.9 to 2.3 respectively (Table 3). However, seven items were
further removed from the item response theory (IRT) analysis due to
their low performance. The item goodness-of-fit assessment demon-
strated that all items except two passed the fitness test (p < 0.05)

Furthermore, in respect of EFA for the behavioral domain, the
KMO measure of sampling adequacy was 0.76 and the significance of
Bartlett's test of sphericity was <0.001, suggesting that EFA could be
used (Goni et al., 2020). Parallel analysis for the behavioral subdomain
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TABLE 3 Results of the PCA analysis (n = 301)

Items
Q1. Worried about personal and family safety

Q2. Often had troubles sleeping during COVID-19
pandemic

Q3. Often feels depressed or moody during the pandemic

Q4. Prefers to be alone or avoids everyone during the
pandemic

Q5. Feels the workplace occupational risk has increased
following COVID-19 outbreak

Q6. Wears complete personal protective equipment at
workplace all the time

Q7. Higher workplace stress during the pandemic than
before the outbreak

Q8. Became less satisfied with the job during the pandemic

Q9. Feels like quitting the present job if provided with
alternative due to COVID-19 risk

Effects of COVID-19 on social interactions during the pandemic:

Q10. Cut down social engagements during COVID-19
pandemic

Q11. Reduced time for personal rest and exercise

Q12. Reduced confidence in using public facilities such as
hospitals, transports, school, markets, etc

Q13. Poor interest in traveling and social gatherings e.g.
cultural festivals, marriage & birthday ceremonies

Q14. Reduced freedom to choose shifts or when to work
and the number of hours per week due to inadequate
trained personnel during COVID-19 pandemic

Q15. Reduced implementation of personal development
plans such as certificate courses or trainings due to
lockdowns and workplace engagements

Q16. Avoids direct contacts with everyone, including loved
ones; play mates and partners

Q17. Reduced communication and supports

Q18. Spent more time in internet reading and watching
health related news on media

Q19. Institutional supports were inadequate during
COVID-19 pandemic

Experiences during COVID-19 pandemic:

Q20. Decreased monthly income

Q21. Decreased monthly savings

Q22. Increased monthly expenditure or bills

Q23. Delayed payment of your salary/allowances

Q24. Have less access to extra fund for emergencies during
COVID-19 pandemic than before the outbreak

Pattern of expenditure

Q25. Transportation

Q26. Food/feeding

Q27. Medicals and personal protective equipment
Q28. Rent and utilities

Q29. More worried about financial situation during the
pandemic than before the outbreak

0.72
0.55

-041
0.24

0.64

0.43

-1.10

1.02
-0.14

0.40

0.74
0.56

0.47

0.28

0.63

0.53

-1.17
1.02

-0.24

0.48
0.55
-0.41
0.24
0.64

0.43
-1.10
1.02
-0.14
0.40

1.56
2.85

3.50
2.32

6.26

2.34

3.39

1.29
3.08

4.32

2.66
2.75

3.70

3.34

6.29

2.54

3.29
2.49

3.18

5.42
2.85
3.50
2.32
6.26

2.34
3.39
1.29
3.08
4.32

0.67
0.89

0.9
0.82

0.88

0.80

0.88

0.60
0.87

0.93

0.77
0.98

0.89

0.86

0.78

0.98

0.68
0.69

0.85

0.91
0.89
0.9

0.82
0.88

0.80
0.88
0.60
0.87
0.93

%2 (df =8)
182.10
170.57

100.55
88.76

22.80
50.84
24.34

60.85
75.46

21.16

192.12
160.57

101.55

88.76

32.80

61.84

34.14
72.86

75.46

34.16
170.57
100.55

88.76

22.80

50.84
24.34
60.85
75.46
21.16
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p value
<0.001
<0.001

<0.001
<0.001

0.142

<0.001

0.002

<0.001
0.05

0.007

0.004
0.001

<0.002

0.001

0.018

<0.001

0.001
<0.001

0.015

0.004
0.001
0.005
0.001
0.000

0.005
0.001
<0.001
0.014
0.006

(Continues)
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TABLE 3 (Continued)
Items b a y) £2(df = 8) p value
Q30. Often caught up with lack of money for routine bills 0.72 1.56 0.67 182.10 0.011
during COVID-19 pandemic than before the outbreak
Q31. Feels earnings are low compared to workload and risks 0.55 2.85 0.89 170.57 <0.002
during COVID-19 pandemic
Q32. Wishes to do extra work for more money to meet up -0.41 3.50 0.9 100.55 <0.001

with bills during the pandemic

Abbreviations: a, discrimination; b, difficulty; df, degree of freedom;;(z, chi-square; PCA, principal component analysis; 4, standardized items factor loading

with p values <0.05.

TABLE 4 Results of the exploratory factor analysis (EFA)

Domains

Behavioral

Social

Items
COVID-19 related anxiety
Q1. Worried about personal and family safety

Q2. Often have troubles sleeping during COVID-19
pandemic

Q3. Often feels depressed or moody during the pandemic

Q4. Prefers to be alone or avoids everyone during the
pandemic

Workplace risks prevention

Q5. Feels the workplace occupational risk has increased
following COVID-19 outbreak

Q6. Wears complete PPE at workplace all the time

Q7. Higher workplace stress during the pandemic than
before the outbreak

Q8. Became less satisfied with the job during the
pandemic

Q9. Feels like quitting the present job if provided with
alternative due to COVID-19 risk

Family social interaction

Effects of COVID-19 on social interactions during the
pandemic:

Q10. Cut down social engagements during COVID-19
pandemic

Q11. Reduced time for personal rest and exercise
Health information seeking

Q12. Reduced freedom to choose shifts or when to work
and the number of hours per week due to inadequate
trained personnel during COVID-19 pandemic

Q13. Reduced implementation of personal development
plans such as certificate courses or trainings due to
lockdowns and workplace engagements

Q14. Avoids direct contacts with everyone, including
loved ones; play mates and partners

Q15. Reduced communication and supports

Q16. Spent more time in internet reading and watching
health related news on media

Q17. Institutional supports were inadequate during
COVID-19 pandemic

Q18. Reduced confidence in using public facilities such as
hospitals, transports, school, markets, etc

Factor loading

0.527
0.769

0.741
0.869

0.641

0.71
0.791

0.769

0.662

0.917

0.769

0.878

0.769

0.556

0.671
0.483

0.679

0.742

Reliability (Cronbach's alpha)
0.89

0.76

0.90

0.68
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TABLE 4 (Continued)
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Domains Items Factor loading Reliability (Cronbach's alpha)
Economic Change in income and expenditure 0.72
Experiences during COVID-19 pandemic 0.912
Q19. Decreased monthly income
Q20. Decreased monthly savings 0.632
Q21. Increased monthly expenditure or bills 0.671
Q22. Delayed payment of your salary/allowances 0.843
Q23. Have less access to extra fund for emergencies 0.761
during COVID-19 pandemic than before the outbreak
Pattern of expenditure
Q24. Transportation 0.767 0.84
Q25. Financial Pressure 0.971
Q26. Food/feeding 0.843
Q27. Medicals and personal protective equipment 0.793
Q28. Rent and utilities 0.536
Q29. More worried about financial situation during the 0.628
pandemic than before the outbreak
Q30. Often caught up with lack of money for routine bills 0.634
during COVID-19 pandemic than before the outbreak
Q31. Feels earnings are low compared to workload and 0.636
risks during COVID-19 pandemic
Q32. Wishes to do extra work for more money to meet up 0.664

with bills during the pandemic

was suggestive of a four-factor model. However, EFA was conducted
by fixing the number of factors to two for EFA to proceed based on the
criterion that the Eigen value was >1. The resultant factors were further
rotated in line with the Oblimin method to generate more meaningful
factors (Jones et al., 2015; Kline, 2011). All the pooled items demon-
strated acceptable factor loadings greater than 0.4 in the behavioral
domain with the exception of three items, which were removed. The
closeness of all the commonalities to one another further indicated the
validity of the two-factor model. The two subdomains of behavioral
impacts are COVID-19 related anxiety (four items), and workplace risk
prevention (five items) as shown in Table 4. The list of questions and
their mean marks are represented in Tables 3 and 4

On the domain of social impacts, there was a factorable data
matrix and a KMO value of 0.86 and the significance of Bartlett's
test of sphericity (p = 0.001) indicated that the criteria to conduct
EFA were met. The number of factors were fixed to two in order to
continue the EFA as suggested by the result of parallel analysis. All
the items in the social impact domain showed factor loadings >0.4
and were retained in the questionnaire except three items, which
were removed following cross loading. The two factored subdomains
are family social interaction (three items) and health information
seeking behavior (seven items) as shown in Table 3. Similarly, a KMO
value of 0.78 and the significance of Bartlett's test of sphericity
(p = 0.005) was evidence to conduct EFA for the economic impacts

domain. Also, for the EFA to continue, the number of factors was

fixed to two as suggested by the parallel analysis. All the items in the
social impact domain showed factor loadings >0.3 and were retained
in the questionnaire except two items, which were removed due to
cross loading. The two factored subdomains are change in income
and expenditure (eight items) and financial pressure (five items) as
shown in Table 3.

The questionnaire showed the Cronbach's alpha coefficients of
0.97, 0.76, and 0.84 for the domains of behavioral, social, and eco-
nomic impacts respectively. For the behavioral impacts domain, the
two factors - COVID-19 related anxiety and workplace risks preven-
tion - had acceptable internal consistency of 0.89 and 0.76 respec-
tively. Similarly, the two subdomains of social impacts (family social
interaction and health information seeking behavior) also showed
acceptable Cronbach's alpha values of 0.90 and 0.68 respectively. In
addition, the Cronbach's alpha values for the subdomains of economic
impacts were 0.72 and 0.84.

Overall, a draft questionnaire consisting of 32 items in three
domains was developed. The domains included behavioral impacts
(9 items), social impacts (10 items), and economic impacts (13 items).
The item difficulty index and item discrimination index were within
the acceptable range of values —3 to +3 and 0.9 to 2.3 respectively
(Table 3). Item goodness-of-fit assessment demonstrated that all items
except two passed the fitness test (p < 0.05). In addition, the Cron-
bach's alpha coefficients for the domains demonstrated acceptable

internal consistency (o = 0.91).
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4 | DISCUSSION

As the world goes through the fourth wave of the pandemic and the
emerging variants of COVID-19, significant changes are expected in
socioeconomic and behavioral health (Ho et al, 2021; Pham
et al., 2021). Health belief model may play a vital role in bringing
about these important lifestyle changes (Jones et al., 2015). This study
developed a new questionnaire for the assessment of behavioral,
social. and economic impacts of COVID-19 response on healthcare
professionals. This tool consists of 32 items in three domains that
comprehensively assessed the impacts of the pandemic.

Since the beginning of the pandemic, this is the first attempt to
develop a validated instrument to wholistically assess the impact of
COVID-19 responses on healthcare providers in the Nigerian popula-
tion. Previous tools that assessed the impacts of the pandemic either
narrowed their scopes to psychological impacts on the general popu-
lation (Kalanidhi et al., 2021), or sampled healthcare providers from
other regions who shared different sociocultural background from
Nigeria (Talaee et al., 2022; Zhong et al., 2021). Nigeria as a low
income country is threatened by various infrastructural inadequacies.
With the outbreak of the COVID-19 pandemic, these threats became
compounded, particularly in the era of shortage of healthcare workers
and equipment. These may have the capacity to adversely affect the
quality of healthcare services and public safety. Earlier studies that
assessed the psychosocial and behavioral impacts of the SARS out-
break on the frontline healthcare providers reported poor public
health decisions and increased likelihood for medical errors
(Chiwaridzo et al., 2017). Similarly, reports from previous pandemics
such as Ebola, SARS, and Influenza A virus (subtype H1N1) revealed
that the preventive health measures enforced by the governments
had long-lasting and significant impacts on the socioeconomic and
behavioral lifestyles of the people (Kalanidhi et al., 2021; Kisely
et al., 2020). This underscores the need for the general well-being of
healthcare providers to be monitored during the pandemic.

Interestingly, this study found that the new instrument is valid
and reliable for measuring the behavioral, social. and economic
impacts of COVID-19 responses on healthcare providers in Nigeria.
Both the EFA and IRT results indicated a good structure for this new
guestionnaire and acceptable item difficulty and discrimination
indexes. Earlier studies support the results of this findings. Ghani et al.
(2016) and Yang and Kao (2014) reported that the ideal range of item
discrimination index could span from minus infinity to plus infinity.
The item difficulty index and item discrimination index in this study
ranged from —3 to + 3 and 0.9 to 2.3 respectively. These suggest that
the items were simple and easy for respondents to understand. Nev-
ertheless, this study also found that the factor loadings for the items
in the instrument were range of values greater than 0.3, indicating
that there may be close relationships between the factors and items.

Furthermore, the Cronbach's alpha coefficient was 0.91. This sug-
gests that the instrument is reliable in measuring the constructs of
interest (Kalanidhi et al., 2021). Results from previous studies also

support this finding. Earlier study that assessed the validity and

reliability of general health questionnaire on Chinese healthcare
workers during COVID-19 found the Cronbach's alpha coefficient as
0.892 (Zhong et al., 2021). Similarly, a study that validated the fear of
COVID-19 scale (Ahorsu et al., 2020) and two other separate studies
that respectively evaluated the validities and reliabilities of the tools
for assessment of physical and psychological impacts of COVID-19
(de S&-Caputo et al., 2020) and stress and burnout in healthcare
workers during COVID-19 pandemic (Talaee et al., 2022) reported a
similar range of Cronbach's alpha coefficients of 0.80 to 0.89. How-
ever, the variation in the Cronbach's alpha values when compared to
the findings of this study may be explained by the differences in the
sample sizes.

The content validity and Cronbach's alpha coefficient assessment
methods have been widely used by researchers to test for the validity
and reliability of research instruments. According to Davis (1992) and
Polit et al. (2007), for an instrument to be reliable, it must achieve at
least a Cronbach's alpha coefficient of 0.6 or above. However,
researchers have argued that sample size influences the values of
both S-CVI/Ave and the correlation coefficients (Muller et al., 2020;
Yusoff, 2019). For instance, a study has demonstrated that the greater
the number of the members of expert panel, the lower their chances
of agreement (Jones et al., 2015). This implies that the cutoff value for
S-CVI/Ave would generally decrease when the number of content
experts are increased.

As a new research tool, COVRiQ has good face validity, con-
tent validity, construct validity, and internal consistency. In addi-
tion, the questionnaire was demonstrated to be simple and user
friendly and takes approximately 15 min to complete. It will be very
helpful in assessing the changes in the socioeconomic and behav-
joral domains of frontline healthcare providers in Nigeria during
COVID-19 pandemic and other similar future outbreaks. In addi-
tion, this tool may also be useful to healthcare professionals,
researchers, and educators to assess the outcomes of interventions
aimed toward reducing the impacts of COVID-19 pandemic on
healthcare providers.

In conclusion, this study demonstrates that COVRIQ is valid and
reliable for assessing the behavioral, social, and economic impacts of
COVID-19 responses among healthcare providers who are 18 years
and above. It is simple, user friendly, and consists of 32 items in three
domains: behavioral, social, and economic impacts. Nonetheless, the
inability to determine the predictive validity of the instrument could
be considered as a limitation in this study. Also, the validity and reli-
ability of the instrument were assessed using exploratory factor analy-
sis. Future study should conduct a confirmatory factor analysis on the

validity of this tool.
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