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Purpose: This study aimed to develop a scale for measuring infection prevention behavior
of individuals and to verify its validity and reliability for the general population.

Patients and Methods: The scale items were selected using a literature review on the
chain of infection and its content validity. There were 297 study participants, all of whom
provided informed consent. Data were collected online from September 3 to September 8,
2020, using Google Survey in Korea. The scale’s construct validity was verified through
exploratory and confirmatory factor analyses, criterion validity was Pearson’s Correlation,
and reliability was tested using Cronbach’s alpha.

Results: Twelve items and three factors were selected after a factor and an exploratory
factor analysis of 29 scale items. The three factors were pathogen blocking, transmission
blocking, and immunity enhancement. A confirmatory factor analysis validated the model
goodness of fit, and the convergent validity and discriminant validity of the scale were
verified. The correlation coefficient with a scale for respiratory infection prevention practice
was 0.69, thereby confirming the criterion validity of the scale. The reliability of the final
scale (Cronbach’s alpha) was 0.86.

Conclusion: This scale is reflective of the social features of the Korean adult population,
and it is easy and concise to be administered to general public, making it useful for
subsequent studies on infection prevention.
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Introduction

Coronavirus disease 2019 (COVID-19) has become a global pandemic. COVID-19
has not been the first advent of an epidemic since the 2000s, as it has been preceded
by severe acute respiratory syndrome, novel influenza, Ebola, and Middle Eastern
Respiratory Syndrome (MERS). This indicates that the rate at which novel viruses
are occurring is increasing and that these viruses are also demonstrating an
increased ability to cause a global pandemic, as in the case of the plague and
cholera.'

What is most fearful about novel infections is that the infection is transmitted
amid a lack of accurate information about the transmission route, prognosis, and
treatment. In particular, numerous researches have been conducted and more
research efforts are underway to develop therapeutic agents or vaccines for
COVID-19; however, the effectiveness of these new developments remains
unclear.”
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Thus, the best infection prevention measure as of now is
to manage infected individuals based on prompt diagnosis
and then quarantine them.** Historically, the advent of
a novel infection has triggered the development of a new
culture and healthcare policies,” and the COVID-19 pan-
demic has also highlighted the importance of contactless
conditions, leading to an array of changes, including restric-
tions on human and material exchanges among countries
and individuals.®

Currently, numerous researches are underway in all
study disciplines, including healthcare, education, eco-
nomics, tourism, and architecture, to explore the roles
and measures of that respective discipline in the post-
COVID-19 era, that is, to adapt to the new normal.®®
Especially the field of public health calls for keen
responses to the changes brought upon by COVID-19.

Meanwhile, while individuals with comorbidities
such as diabetes mellitus or hypertension, and immuno-
compromised individuals may experience severe respira-
tory diseases or even die from the COVID-19 infection,

remain 910

other individuals may asymptomatic.
Asymptomatic carriers are also a source of infection
transmission; hence, preventing interpersonal transmis-
sion is highly crucial.!' Under such conditions, in addi-
tion to its roles in the clinical setting, the field of public
health is one of the disciplines responsible for research-
ing about novel infections and educating individuals to
help them achieve optimal health by preventing the con-
traction of such infections in their daily lives. However,
while research to promote infection prevention behaviors
in daily life requires an instrument to measure these
behaviors, the currently available tools for measuring
infection prevention behaviors focus only on people in
specific occupations, such as healthcare professionals or

12,13

teachers, individuals on anticancer therapy, or those

at high risk for a particular disease, such as sexually
transmitted diseases and tuberculosis.'*!°

While the MERS Prevention Behavior Scale was
2015 MERS outbreak,'”

a general tool for measuring infection prevention beha-

developed following the

viors is needed, as opposed to a tool for a specific patho-
gen, in order to allow individuals to block the infection in
their daily lives and prevent various infections in the
future.

An infection occurs and is transmitted through a chain
of infection that consists of six links: “pathogen,” includ-
ing bacteria, viruses, and fungi; “reservoir,” an environ-
ment in which the pathogen survives and proliferates;

“portal of exit,” the portal through which the pathogen
exists to enter another host; “mode of transmission,”
namely, airborne, droplet, and contact transmissions; “por-
tal of entry,” the portal of entry into the host; and “suscep-
tible host,” a host with susceptibility to the pathogen.
Prevention of infection is possible by blocking one of the
links in this chain of infection. Severing a link in this chain
of infection is referred to as “medical asepsis.” Although
this is primarily performed by healthcare providers and
staff in hospitals, this technique is critical in daily life as
well in order to prevent potential infections in the future.'®
With the availability of several guidelines for COVID-
19 in South Korea and abroad, people’s awareness and
compliance with infection prevention behaviors are prob-
ably at highest level in current times; however, an actual
analysis of the same is hindered by the lack of instruments
to measure these behaviors. Thus, this study aimed to
develop a tool for measuring adults’ routine infection
prevention behaviors in the context of Korean society.
The results of this study are expected to serve as founda-
tional data for understanding and assessing the level of
infection prevention behaviors of individuals in Korea.

Materials and Methods
Study Design

This was a methodological study aimed at developing and
validating the Infection Prevention Behavior Scale of
Individuals [IPBS-I] based on breaking the chain of infec-
tion. The study was designed in accordance with the
DeVellis guidelines for scale development (determining
the components, generating an item pool, determining the
format for measurement, testing the validity of the initial
item pool, reviewing the items, applying items, evaluating
the items, and optimizing the scale).'® The process is
presented in Figure 1.

Stages of Scale Development

Generating the Initial Item Pool

The initial item pool for the Infection Prevention Behavior
Scale of Individuals [IPBS-I] was developed with the six
links of the chain of infection (pathogen, reservoir, portal of
exit, mode of transmission, portal of entry, and susceptible
host) as the conceptual framework, and based on a review of
Korean and international literature on the behaviors to break
each link. Literature was searched on CINAHL, PubMed,
EBSCO, RISS, KISS, DBPIA, and Google Scholar using
a combination of key terms

including “infection,”

2792

Dove!

Journal of Multidisciplinary Healthcare 2021:14


https://www.dovepress.com
https://www.dovepress.com

Dove

Heo and Jang

[ Stage | | Detailed contents |
Literature was searched on CINAHL, PubMed, EBSCO, RISS, KISS, DBPIA, and
: Google Scholar using a combination of key terms including “infection,” “prevention,”
nstrument “ i
o Literature review | [2nd "behavior.
3 components
Generating reference to the prevention guidelines published by health-related organizations
the initial (KCDC, WHO, CDC).
item pool Prelimi It
Item preparation i |m|nar'y' ™ Developing and reviewing items: 40 item
composition
Selecti f : s
BRI Likert scale 5 point Likert scale
response format
Content validity test |1st Content validity(n=9) : Delete 10 items, 30 items
COF:M By an expert [2nd Content validity(n=3) :Delete 1 items, 29 items
validity

| Face validity test

|
l3rd Content validity(n=5) : No deleted items, 29 items |

|Applying instrument | | Main Survey I IInpatients(n:297)

Evaluation of Evaluation Validity test

the scale of instrument

Construct validity :
- Item analysis (n=130) : Delete 2 items, 27 items (r=.30)
- Exploratory factor analysis (n=130) : EFA was analyzed 6 times.

- Confirmatory Factor Analysis(n=167) : Model fit, Convergent, Discriminent

Delete 15 items, 3 components, 12 items

Criterion validity : Respiratory Infection Prevention Compliance Scale

I Reliability test I Ilnternal consistency reliability I

[ Optimization

| I Final Instrument | [Final Instrument confirmation ( 3 components, 12 items) |

Figure | Instrument Development and Validity process.

“prevention,” and “behavior.” With reference to the preven-
tion guidelines published by health-related organizations,
such as the Korea Centers for Disease Control and
Prevention, World Health Organization (WHO),
Centers for Disease Control and Prevention, 40 items were

and

developed. Two researchers reviewed the links of the chain
of infection and the contents of the items and identified
items that could fall under more than one link. For example,
“wearing a face mask” can break the portal of entry and
portal of exit links, and “washing hands” can break the
pathogen and reservoir links. Hence, to establish discrimi-
nant validity, the initial items were classified into three
factors: block pathogen, block mode of transmission, and
improve host immunity.

Since a Likert scale is generally used to measure
attitude,”® we adopted a five-point Likert scale for mea-
surement, in which a score of 1 indicated “Strongly dis-
agree,” 2 indicated “Disagree,” 3 indicated “Neutral,” 4
indicated “Agree,” and 5 indicated “Strongly agree.”

Content Validity Testing

The content validity of the 40 initial items was tested twice
by a panel of experts. In the first round, a panel of experts
comprising one infection control nurse, one internal med-
icine specialist, three emergency medicine specialists, and

two fundamentals of nursing professors reviewed the rele-
vance of each item for the purpose of measuring routine
infection prevention behaviors on a four-point scale: 1 for
“not relevant,” 2 for “slightly relevant,” 3 for “quite rele-
vant,” and 4 for “highly relevant.” Experts who marked
either 1 or 2 were requested to specify their opinions about
a possible revision, and the item-content validity index
(I-CVI) was computed based on the items rated as either
3 or 4. The scale-level content validity index/average
(S-CVI/Ave) was 0.91, and the I-CVI ranged from 0.60—
1.00. Four items with an I-CVI of below 0.80 were
deleted. For the second round of validity testing, two
researchers analyzed expert opinions on the remaining 36
items, after which they integrated the duplicate items and
reviewed the factors to generate 30 items, with 9 items for
blocking the pathogen, 12 items for blocking the mode of
transmission, and 9 items for improving host immunity.
The panel of experts for the second round comprised
one infection control nurse different from the one who
participated in the first round, one emergency medicine
specialist, and one fundamentals of nursing professor who
also participated in the first round. These three experts
tested the validity of the 30 items. The S-CVI/Ave was
0.99, and the I-CVI ranged from 0.70-1.00. “When taking
off the face mask for a moment, make sure the part that
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touches the nose and mouth remains clean” was the only
item with an I-CVI of below 0.80. Although infection
control guidelines emphasize that individuals should not
touch the front part of a face mask and not reuse
a disposable face mask, this item was deleted upon deter-
mining that it may confuse the readers amid the current
COVID-19 pandemic in which people have been re-using
face masks multiple times due to face mask
unavailability.'®

Hence, the scale was finalized with eight items for
blocking the pathogen, 12 items for blocking the mode
of transmission, and nine items for improving host immu-
nity. To garner potential users’ opinions about the useful-
ness of the tool, difficult vocabulary, and unclear items,
a face validity was conducted on five people, one from
each of the following age groups: 20s, 30s, 40s, 50s, and >
60s. The results showed that none of the items were
difficult to understand, and the survey took less than 10
minutes to complete. Hence, all 29 items were retained in

the finalized scale.

Evaluation of the Scale

Participants and Data Collection

This study was conducted on the general population of
the Republic of Korea, aged 19 years or older, and
capable of autonomously providing informed consent to
participate. Underaged minors and individuals incapable
of autonomously providing informed consent were
The
September 8 to September 13, 2020, after obtaining

excluded. participants were recruited from

approval from the institutional review board.
Participant recruitment was performed via social media
(eg, Naver BAND, KakaoTalk) using the Google Survey.
Based on Hair et al’s study,”' a sample of 100 or larger
and a sample of 100-150 are needed for exploratory
factor analysis (EFA) and confirmatory factor analysis
(CFA), respectively. Thus, to obtain reliable factors for
the scale, data were collected from 300 participants in
consideration of potential withdrawals. After excluding
three participants who provided careless responses, data

from 297 participants were used in the final analysis.

Instrument: Respiratory Infection Prevention
Compliance Scale

The Respiratory Infection Prevention Compliance Scale
was developed by Kim for long-term care facility staff.?
It is a 12-item tool assessing hand hygiene, flu vaccination,
quarantine precautions, and health management, with each

item rated on a four-point Likert scale. This tool was tested
on middle-aged adults with a mean age of 43.6 years, and
the Cronbach’s a of the scale was 0.80 at the time of
development. The Cronbach’s a was 0.82 in a study on
college students® and 0.85 in a study on older adults.**
Due to the current widespread use of this tool, its well-
established validity among several age groups, and a lack
of Korean instruments for assessing infection prevention
behaviors among the general public, this tool was used to
test the criterion validity of the Infection Prevention
Behavior Scale of Individuals [IPBS-I] developed in this
study. The tool was used after obtaining permission from
its developer via email, and the Cronbach’s a of the scale
in this study was 0.76.

Data Analysis: Validity and Reliability Testing

The collected data were analyzed using SPSS 25.0 and
AMOS 21.0 software. Participants’ demographic data
were analyzed using frequency analysis and descriptive
statistics, and construct validity was tested using EFA
and CFA. First, item analysis was performed to examine
the mean and standard deviation for each item, and skew-
ness (< 2) and kurtosis (< 7) were analyzed against West’s
criteria.?’ Ttems that did not meet the cutoff were deleted,
and the corrected item-total correlation coefficient was
examined against Tabachnick’s criteria,”® based on which
items with a coefficient of 0.30 or lower were deleted. To
examine the suitability of the data for EFA, they were
analyzed using the Kaiser-Mayer-Olkin (KMO) parameter
(> 0.05) and Bartlett’s test of sphericity (p < 0.05). When
suitable, principal component analysis was performed
using varimax rotation with the number of factors set to
three.”” The items and number of factors were determined
based on cutoffs of 0.40 or higher for communality, 0.40
or higher for factor loading, and 60% or higher for cumu-
lative variance. CFA was performed on the established
factor, and model fit was tested using Xz, df, root mean
square residual (RMR), root mean square error of approx-
imation (RMSEA), and standard root mean square residual
(SRMR). Convergent validity, which indicates the level of
agreement of items that explain a factor, was tested based
on B > 0.50, Average Variance Extracted (AVE) > 0.50,
and Construct Reliability (CR) > 0.70. Furthermore, dis-
criminant validity between the factors was tested based on
AVE > 1% and (r + 2 * Standard error [SE]) # 1.*® The
internal consistency of the scale was assessed based on
a Cronbach’s a of 0.60 or higher, and criterion validity was
established by

examining whether the correlation
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coefficient (r) of the developed scale with the Respiratory
Infection Prevention Compliance Scale is within the range
of 0.40-0.80.

Ethical Considerations

This study was approved by the Jeonju University institu-
tional review board (JJIRB-200817-HR-2020-0813). The
participants signed an informed consent form after reading
an information sheet containing details about the purpose,
procedure, and method of the study; time required to com-
plete the survey; benefits and risks of study participation;
compensation for participation; handling of personal infor-
mation; and withdrawal from the study. The collected data
did not include personally identifiable information, and all
data were coded and used only for research purposes.

Results

Participant Characteristics

A total of 297 participants were enrolled, their character-
istics were analyzed by items such as Age (years), Sex,
Religion, Housemate, Education, Occupation, Multiple
Health
Recognition of the need to prevent infection, and the

unspecified contacts, Current disease, status,

contents are shown in Table 1.

Item Analysis

Item analysis was performed using the data of 130 ran-
domly chosen participants. The mean, standard deviation,
skewness, and kurtosis were analyzed for 29 initial items.
All items had a skewness of below 2, with a range of
—2.14~0.29 and a kurtosis of below 7, with a range of
—1.23~3.96, confirming normality. To test the internal
consistency of the 29 selected items, the correlations
between each item and the total score were analyzed,
these correlations ranged from r = 0.24~0.67. Items 26
and 27 with an r < 3.0 were deleted. After deleting these
two items, the correlations between each item and the total
score ranged from r = 0.36~0.67 (Table 2).

Exploratory Factor Analysis

Six rounds of EFA were performed on the remaining 27
items based on item analysis to test the construct validity.
EFA was performed using principal component analysis
with varimax rotation, and the number of factors was set to
three. Items with a communality of below 0.40 or factor
loading of 0.50 or lower, and items that applied to more
than one factor were deleted after review. As a result, 7

items (#3, 10, 12, 15, 19, 19, 20) in round 1, 1 item (#9) in
round 2, 1 item in round 3 (#16), 1 item in round 4 (#29),
and 5 items in round 5 (#1, 2, 4, 21, 28) were deleted.
Thus, 12 items under three factors were selected. The
factors were named “blocking the pathogen,” “blocking
transmission,” and “improving immunity.” The KMO
value of the 12 items was 0.83, and Bartlett’s test of
sphericity indicated a x> = 598.93, and p < 0.001, with
a cumulative of 61.36%. Communality ranged from
0.50~0.71, and factor loadings ranged from 0.63~0.78
(Table 3).

Confirmatory Factor Analysis

After excluding the participant data used for EFA, data
from the remaining 167 participants were analyzed via
CFA. Model fit indices were: ¥* = 100.30 (p < 0.001),
x*/df = 1.97, RMR = 0.04, RMSEA = 0.08, SRMR = 0.04,
GFI = 0.91 (> 0.90), CFI = 0.93 (> 0.90), and Tucker-
Lewis Index (TLI) = 0.91 (> 0.90), thereby confirming
a good fit (Table 4).

Convergent Validity

Convergent validity was tested for each item, and the
results ranged from B = 0.55-0.82, meeting the criterion
of B 2 0.50. AVE was 0.57 for “blocking the pathogen,”
0.61 for “blocking transmission,” and 0.54 for “improving
immunity,” thereby meeting the criterion of AVE > 0.50.
CR was 0.84 for “blocking the pathogen,” 0.86 for “block-
ing transmission,” and 0.77 for “improving immunity,”
thereby meeting the criterion of CR > 0.70.

Discriminant Validity

In the first round of discriminant validity testing, r* for
“blocking the pathogen” and “blocking transmission” was
0.567, which was smaller than the AVE values of “block-
ing the pathogen” (0.57) and “blocking transmission”
(0.61); * for “blocking transmission” and “improving
immunity” was 0.40, which was smaller than the AVE
values of “blocking transmission” (0.61) and “improving
immunity” (0.54); and r* for “blocking the pathogen” and
“improving immunity” was 0.40, which was smaller than
the AVE values of “blocking the pathogen” (0.57) and
“improving immunity” (0.54). These results established
the discriminant validity of the scale. In the second
round of discriminant validity testing, the (r + 2 * SE) #
1 value ranged from 0.65~0.86 for “blocking the patho-
gen” and “blocking transmission,” 0.56~0.71 for “blocking
transmission” and “improving immunity,” and 0.53~0.73
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Table | Infection Prevention Behavior, According to the Characteristics of Participants

Category EFA CFA Total Infection Prevention Behavior
(n=130) | (n=167) | (N =297) (N =297)
n (%) n (%) n (%) M = SD torF P
Age (years) 19-29° 25 (19.2) 25 (15.0) 58 (19.5) 3.66 + 0.49
30-39° 53 (40.8) 63 (37.7) 107 (36.0) 3.80 + 0.56
40-49° 15 (11.5) 27 (16.2) 44 (14.8) 3.77 £ 0.51 4.63 (a<b) | <0.00I
50-59° 23 (17.7) 35 (21.0) 54 (18.2) 3.99 + 0.45
2 60° 14 (10.8) 17 (10.2) 34 (11.4) 4.04 £ 0.42
+
Sex Female 77 (59.2) 98 (58.7) 174 (58.6) 392 + 048 384 < 0.001
Male 53 (40.8) 69 (41.3) 123 (41.4) 3.70 + 0.55
Religion Yes 61 (46.9) 81 (48.5) 141 (47.5) 3.90 £ 0.49 239 0.02
No 69 (53.1) | 86 (51.5) | 156 (52.5) 3.76 £ 0.54 ' ‘
Housemate Yes 107 (82.3) | 136 (81.4) | 253 (85.2) 3.86 + 0.53 209 0.04
No 23 (17.7) 31 (18.6) 44 (14.8) 3.68 + 0.41 ' '
Education Below high school 16 (12.3) 28 (16.8) 59 (19.9) 3.87 £ 0.47 2.14 0.12
graduation
A university student or | 98 (75.4) | 112 (67.1) | 194 (65.3) 3.79 £ 0.53
graduation
Graduate school or 16 (12.3) 27 (16.2) 44 (14.8) 3.96 £ 0.51
higher
Occupation Yes 92 (70.8) | 124 (74.3) | 219 (73.7) 3.80 + 0.55 3.88 0.01
No 2 (1.5) 2(1.2) 4 (1.3) 3.88 + 0.39
Student 9 (6.9) Il (6.6) 22 (7.4) 3.65 £ 0.39
Housewife 27 (20.8) 30 (18.0) 52 (17.5) 4.03 £ 0.36
Multiple unspecified contacts Yes 56 (43.1) 73 (43.7) 132 (44.4) 3.79 £ 0.57 120 023
No 74 (56.9) 94 (56.3) 165 (55.6) 3.86 + 0.47 ' '
Current disease Yes 21 (16.2) 24 (14.4) 47 (15.8) 3.90 + 047 I.11 0.27
No 109 (83.8) | 143 (85.6) | 250 (84.2) 3.82 £ 0.53
Health status Not good® 20 (15.4) 16 (9.6) 32 (10.8) 3.71 £ 059
Moderate® 70 (53.8) 98 (58.7) 166 (55.9) 3.79 £ 049 3.80(a < b) 0.02
Good® 40 (30.8) 53 31.7) 99 (33.3) 3.94 + 052
Recognition of the need to Needlessness 9 (6.9) 11 (6.6) 21 (7.1) 3.92 £ 0.58
prevent infection Moderate 22 (16.9) | 26 (15.6) 46 (15.5) 3.75 £ 047 0.84 0.43
Need 99 (76.2) | 130 (77.8) | 230 (77.4) 3.84 £ 0.52

Note: Post-hoc analysis was done by scheffe test, and “a, b” are notation for group classification.

Abbreviation: SD, standard deviation.

il

for “blocking the pathogen” and “improving immunity,”
based on which discriminant validity among the three

factors was established.

Criterion Validity

To test the criterion validity against the Respiratory
Infection Prevention Compliance Scale, correlation ana-
lysis was performed using the data from the entire

sample (n = 296), and the appropriate correlation

to be

Scores

between the two instruments was confirmed
0.40-0.80. The correlation between the total
was 0.69 (p < 0.001), indicating a positive correlation.
There was also a positive correlation between the total
score of the criterion scale and the three factors of
“blocking the pathogen” (r = 0.60, p < 0.001), “blocking
transmission” (r =
0.54, p < 0.001), thereby confirming

criterion validity (Table 5).

0.55, p < 0.001), and “improving

immunity” (r =

https:
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Table 3 Exploratory Factor Analysis (n = 130)

Item Factor Loading Communality
| 2 3
13 | lavoid contact with people showing symptoms of infection. 0.78 0.25 | —0.07 0.67
14 | I avoid close contact with others, such as shaking hands, holding hands, linking arms, and hugging. | 0.70 0.15 0.32 0.6l
I'l | I perform activities at a reasonable distance from others. 0.67 0.21 0.30 0.58
17 | I do not go out when | suspect that | may have an infectious disease. 0.67 0.21 0.10 0.50
22 | | avoid crowded places. 0.65 0.32 0.23 0.59
5 The space | use the most is kept clean every day. 0.33 0.77 | 0.0l 0.71
8 | always wash my hands before and after touching my eyes, nose, and/or mouth. 0.17 0.71 0.31 0.63
7 When | use any item that is also used by others, | wipe it first. 0.19 0.69 0.35 0.63
6 | regularly ventilate my space during indoor activities. 0.40 0.63 0.03 0.56
23 | | take enough rest so that my body does not get tired. 0.31 —0.05 | 0.76 0.68
24 | | eat a nutrient-rich diet. 0.20 0.19 0.75 0.64
25 | | get enough fluids per day. —0.03 | 0.34 0.66 0.56

Notes: Kaiser-Meyer-Olkin values = 0.83, Bartlett’s sphericity test: x> = 598.93 p < 0.001, Total explanatory power = 61.36%.

Table 4 Confirmatory Factor Analysis (n = 167)

Variable Item Standardized Error AVE (= 0.5) CR (= 0.7) Correlation
Estimate (B) variances .
> 0.5 Pathogen | Transmission
=05) Blocking Blocking
r SE r SE
Pathogen blocking 8 0.72 0.47
7 0.67 0.54
0.57 0.84 1.00
6 0.71 0.34
5 0.82 0.24
Transmission blocking 22 0.64 0.39
17 0.6l 0.29
14 0.76 0.30 0.6l 0.86 0.75 | 0.05 1.00
13 0.65 0.19
I 0.72 0.34
Immunity 25 0.58 0.45
enhancement
24 0.8l 0.24 0.54 0.77 0.63 | 0.05 | 0.64 0.04
23 0.55 0.45

Notes: Model fitness: x> = 100.30 (p < 0.001), x*/df = 1.97 (£ 3), RMR = 0.04 (£ 0.05), RMSEA = 0.08 (£ 0.10), SRMR = 0.04 (£ 0.05), GFI = 0.9 (2 0.90), CFI = 0.93
(2 0.90), TLI = 0.91 (2 0.90).

Abbreviations: SE, standard error; AVE, average variance extracted; CR, construct reliability; RMR, root mean square residual; RMSEA, root mean square error of
approximation; SRMR, standard root mean square residual; GFl, goodness-of-fit index; CFl, comparative fit index; TLI, Tucker-Lewis index.
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Table 5 The Reliability and Criterion Validity of the Infection Prevention Behavior Scale of Individuals [IPBS-I] (N = 297)

Dimension M SD Cronbach’s a Respiratory Infection Prevention Practice
r P
Total (12) 3.83 0.52 0.86 0.69 < 0.001
Pathogen blocking (4) 3.65 0.71 0.79 0.60 < 0.001
Transmission blocking (5) 4.13 0.56 0.80 0.55 < 0.001
Immunity enhancement (3) 3.58 0.66 0.67 0.54 < 0.001

Reliability

The mean score for the Infection Prevention Behavior
Scale of Individuals [IPBS-I] developed in this study was
3.83 £ 0.57, with a mean score of 3.65 £ 0.71 for “block-
ing the pathogen,” 4.13 = 0.56 for “blocking transmis-
sion,” and 3.58 + 0.66 for “improving immunity.” The
reliability of the entire scale (Cronbach’s o) was 0.86,
with a Cronbach’s o of 0.79 for “blocking the pathogen,”
0.80 for “blocking transmission,” and 0.67 for “improving
immunity” (Table 5).

Infection Prevention Behaviors According

to Participant Characteristics

The 12-item Infection Prevention Behavior Scale of
Individuals [IPBS-I] was analyzed according to participant
characteristics. The scores differed significantly according
to age (F = 4.63, p < 0.001), sex (t = 3.84, p < 0.001),
religion (t = 2.39, p = 0.02), cohabitant (t = 2.09, p = 0.04),
occupation (F = 3.88, p = 0.01), and perceived health
status (F = 3.80, p = 0.02) (Table 1).

Discussion

The Infection Prevention Behavior Scale of Individuals
[IPBS-I] developed in this study is a 12-item scale con-
sisting of the three factors of “blocking the pathogen,”
“blocking transmission,” and “improving immunity.”
Here, we first discuss the scale validation process and the
results.

In the expert validity testing of the initial item pool,
items with a CVI of 0.80 or higher were primarily chosen,
and there were some disagreements about the items for
“improving immunity.” The last link of the chain of infec-
tion is a susceptible host, so acquiring an infection may
depend on an individual’s health.'"® In general, regular
diet,* regular exercise,’® and adequate water intake®' are
known to be essential to improve immunity. However,
during the validity testing, some experts stated that these
behaviors are only weakly associated with infection

prevention, and some stated that regular exercise indoors
may actually increase the risk of exposure. Based on these
opinions, “I eat regularly” and “I exercise regularly” were
deleted. However, items “I take good rest so I will not feel
tired,” “I eat nutritious meals,” and “I drink enough water
every day” were included in the item analysis and EFA
process, showing that these items are appropriate for mea-
suring infection prevention behaviors.

As the purpose of this scale is to measure overall
infection prevention behaviors in daily life, items such as
“I wear long sleeves and long pants when going outdoors
inhabited by various insects,” “I try not to contaminate my
food with saliva or other things when cooking,” and “I
drink only filtered water or boiled water” were selected for
analysis in consideration of the various means of transmis-
sion. However, these items did not meet the cutoff in the
EFA and were deleted. The current promotion of COVID-
19 prevention guidelines in multiple forums and good
compliance by the general public could have resulted in
the items related to social distancing correlating highly and
clustering around the blocking transmission factor, and
behaviors perceived to be less relevant to COVID-19 not
clustering as a common factor. In the future, novel infec-
tions mediated by mosquitos or insects are anticipated to
occur as a result of climate change,** highlighting the need
for an infection prevention behavior scale with items
related to vector transmission.

In the CFA, the %> was 100.30 (p < 0.001) and did not
meet the cutoff; however, as the criterion of xz has tended
to be excluded in recent years due to its high sensitivity to
sample size and strict criterion,®> model fit was estab-
lished based on the absolute fit indices of RMR,
RMSEA, and SRMR. Furthermore, among the normed
fit indices, both TLI, which is relatively insensitive to
sample size and is a good representation of model parsi-
mony, and CFI, which is widely used owing to its low
sensitivity to model complexity, satisfied the criteria,
further confirming the model fit.*®** In particular, the
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present scale satisfied the convergent validity and discri-
minant validity criteria, indicating that each item consis-
tently measures its respective factor and that the factors
are mutually independent. As previously mentioned,
breaking the chain of infection is limited in terms of
redundancy among the links, but one strength of this
scale is that a good distinction among its constructs
could be established.

Many past studies have used split-half reliability to test the
reliability of a scale, but internal consistency reliability has
been recommended in recent years, as it computes all possible
split-half reliabilities and presents it as a single Cronbach’s o
coefficient.** The Cronbach’s o of the scale developed in this
study was 0.86, indicating good reliability, with a coefficient of
0.79 for “blocking the pathogen,” 0.80 for “blocking transmis-
sion,” and 0.67 for “improving immunity,” confirming internal
consistency. The Cronbach’s o for “improving immunity,”
although below 0.70, can be deemed appropriate with refer-
ence to a previous finding that the Cronbach’s a of the sub-
scales of a developed tool ranges from 0.60-0.69.*
Subsequently, studies should continue to investigate a more
diverse sample to improve the reliability of the tool.

Finally, a correlation coefficient of 0.69 with the exist-
ing Respiratory Infection Prevention Compliance Scale
established the developed scale’s criterion validity.
A correlation of 0.80 or higher may actually indicate that
the two scales measure the same construct;®> hence,
a correlation of 0.69 is considered appropriate.

The finalized tool was assessed and the mean total score of
routine infection prevention behaviors was moderate at 3.83 +
0.52, with a mean score of 3.65 + 0.71 for “blocking the
pathogen,” 4.13 £ 0.66 for “blocking transmission,” and 3.58
+ 0.66 for “improving immunity.” The mean score was the
highest for “blocking transmission,” presumably because this
factor contained items mostly about social distancing, which is
currently a measure enforced nationwide.**>*” The score for
“improving immunity” was the lowest, calling for the imple-
mentation of relevant guidelines or programs to fundamentally
prevent infection.

In terms of the participants’ general characteristics,
routine infection prevention behaviors significantly dif-
fered according to age, sex, religion, cohabitant, occupa-
tion, and health status. In particular, there are growing
concerns about the transmission of COVID-19 by young
adults in their 20s, and our results showed that people in
their 20s engage in significantly fewer infection prevention
behaviors compared to those in other age groups. In addi-
tion, students also showed the lowest infection prevention

behavior score compared to those in other occupations.
This may be contextually in line with the findings of
a previous study,*® which indicated that young adults in
their 20s show lower compliance with health management
behaviors compared to those in other age groups because
of their belief that they will be healthier; thus, continued
research to develop measures to promote infection preven-
tion behaviors among young adults is warranted.

Participants who reported following a religion showed
a higher infection prevention behavior score than those not
following any religion. This may be attributable to the fact that
people following a religion strive to reduce the spread of the
infection to their family and the society from their group-based
religious activities, which triggered several cases of COVID-
19 in Korea.* Furthermore, people aged 60 or older demon-
strated better compliance with infection prevention behaviors
in their daily lives compared to other age groups, possibly to
prevent spreading the infection to their children or grandchil-
dren. However, research data on this matter remains thin;
therefore, further studies are needed to identify various factors
that promote infection prevention behaviors with reference to
our findings.

The final scale developed in this study comprised 12 items.
With such brevity and the established reliability and validity of
the scale on the general public, it is appropriate for measuring
infection prevention behaviors. Furthermore, it can be useful as
foundational data for determining the direction of policies to
promote infection prevention behaviors and for developing
relevant education programs. Therefore, we hope that subse-
quent studies will continue to study the scale to provide
a framework for preventing various infectious diseases that
may affect our daily lives.

Despite the scope covered by this study, the study still has
some limitations. First, the data in this study were collected
only from a specific sample in Korea and this study used the
minimum number of samples suitable for factor analysis.;
hence, subsequent studies should utilize a broader sample to
ensure the generalizability of the findings. Second, although
this study is to develop a general infection prevention behavior
measurement tool. But caution should be exercised when using
the results of this study, because the awareness level of infec-
tion prevention due to the COVID-19 was high at the time this
study was conducted. Third, while predictive validity of the
respiratory infection prevention behavior was confirmed in this
study, the predictive validity according to the propagation route
of droplets and contact was not confirmed. Additional research

is therefore needed on this topic.
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Conclusions

This study developed a scale for measuring the infection
prevention behaviors of individuals in an environment
with potential exposure to various infections. The finalized
scale consists of 12 items under three factors (blocking the
pathogen, blocking transmission, and improving immu-
nity), and the reliability and validity of the scale have
been verified. This scale is reflective of the social features
of the Korean adult population, and it is easy and concise
to be administered to general public, making it useful for
subsequent studies on infection prevention. Therefore, the
measurement of personal infection prevention behavior
through this tool will contribute to providing basic data
for future infectious disease prevention.
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