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ABSTRACT

The use of validated tools to assess vaccine hesitancy is essential for designing strategies to improve
vaccine uptake among healthcare workers (HCWs). This systematic review identified and evaluated tools
measuring knowledge, attitudes, practices, vaccine intentions, and vaccine hesitancy in HCWs. Searches
were conducted in PubMed, CINAHL, Scopus, Web of Science, PsycINFO, Cochrane Library, and JBI
(PROSPERO: CRD42020212252). The methodological quality of the instruments was determined using
the COnsensus-based Standards for the selection of health status Measurement Instruments (COSMIN)
methodology. Of 11,580 articles screened, 33 studies were included, identifying 32 measurement tools
related to vaccines recommended for HCWs, including influenza, HPV, HBV, and pertussis. The King's
Nurses Influenza Vaccination Questionnaire was the most frequently used and demonstrated reliable
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properties. Two other validated questionnaires showed adequate measurement properties. No validated
tool was identified to comprehensively assess vaccine hesitancy across all HCW-recommended vaccines,
limiting instrument applicability for broad implementation in healthcare settings.

Introduction

Immunizations are among the most effective public health
interventions in preventing infectious diseases in the
community." The success of vaccination programs during the
20th century resulted in progressive reductions in mortality,
morbidity and public health costs.” However, despite the avail-
ability of safe and effective vaccinations, the 21st century has
seen a decline in global vaccination coverage, with measles
being the most striking example."” The Strategic Group on
Vaccination (SAGE) of the World Health Organization
(WHO) has largely attributed this phenomenon to vaccine
hesitancy, which is defined as a “delay in acceptance or refusal
of vaccines despite availability of vaccination services.”*
Vaccine hesitancy is now an issue of global concern, so much
so that in 2019 the WHO listed it as one of the top ten global
threats to public health.”

Vaccine hesitancy (VH) is a complex phenomenon invol-
ving multiple determinants. Among the determinants of vac-
cine hesitancy identified by WHO, “concerns about the role
played by health care workers (HCWs)” also emerge.* A sys-
tematic review commissioned by the European Centre for
Disease Prevention and Control (ECDC) highlights a lack of
recommendations from vaccine providers among the main
reasons for the delay/refusal of childhood vaccinations by
hesitant parents and guardians.® In addition, recent systematic
reviews of the literature show an increase in vaccine hesitancy

among HCWs toward vaccines recommended for HCW
professions.”® However, adherence to the recommendations
for the vaccination of HCWs is critical, as it represents the
most crucial infection control intervention. Moreover, adher-
ence to the recommendations not only protects HCWs from
infection but also helps reduce complications and minimize
the risk of transmission to vulnerable patients.” Adherence to
vaccination guidelines by HCWs, especially for those vaccines
particularly recommended for HCWs, is consistently below
health authority targets in many countries."” Among HCWs,
vaccination uptake in nurses is lower than that of many other
professional groups, such as physicians.”'"

The increase in vaccine hesitancy among HCWs, particularly
nurses, can influence how HCWs promote vaccines to patients
and may reduce their effectiveness in addressing vaccine hesi-
tancy in the general population.'” Quantifying vaccine hesitancy
of HCWs is particularly crucial to promote public health inter-
ventions to implement targeted awareness-raising strategies.
However, it was found that, although it is possible to identify
validated tools that measure vaccine hesitancy in the general
population and/or in specific target populations, such as parents
and guardians, there is still little evidence of validated tools that
assess vaccination knowledge, attitudes, practices, vaccine inten-
tions and vaccine hesitancy among HCWs. In this regard, a lack
of a validated and accepted measurement tool for measuring
vaccine hesitancy emerges in the literature,"’ often making a
sound assessment of the phenomenon difficult. Therefore, this
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review aims to identify and evaluate the measurement proper-
ties of tools that estimate vaccination knowledge, attitudes, and
practices (KAP), vaccination intention and vaccine hesitancy in
HCWs.

Methods

This systematic review was performed according to the
Cochrane Handbook for Systematic Reviews'* and the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) statement.'” The review protocol
was registered with PROSPERO (identifier
CRD42020212252). Since this study did not involve pri-
mary data collection, the protocol was not submitted for
institutional review board approval and did not require
informed consent.

Search strategy, study selection, and inclusion criteria

We reviewed reports published in seven electronic databases
(PubMed, Cumulative Index to Nursing and Allied Health
(CINAHL), Scopus, Web of Science, PsycINFO, Cochrane
Library and JBI from database inception until June 18, 2024.
The search strategy is reported in Appendix A. The search was
supplemented by scanning the reference lists of the relevant
articles and was limited to publications in English and Italian;
no other restrictions were applied.

We included any study meeting the following criteria: i)
published in peer-reviewed journals; ii) involved HCWs,
according to the World Health Organization’s classification
of health workers,'® at any level of education; iii) included a
validated measurement tool that investigated vaccine hesitancy
and/or vaccination intention; iv) described the development
and validation process for a particular tool, or reported the
process of cultural adaptation or translation of an instrument
into another language or described the development of an
instrument to be used in a specific study if its measurement
properties were evaluated before its application; v) at least one
psychometric property of the instrument was assessed in the
study.

Data extraction

Two independent investigators first screened the articles for
eligibility. The following data were then extracted from eligible
articles by one investigator and were included in an extraction
table: author(s)/year of publication, country, instrument struc-
ture (number of items, dimensions and scaling), reference
theory, type of population and sample (HCWs/nurse sub-
group, HCWs/nurse subgroup, overall response rate — if
reported by the authors), and measurement properties (valid-
ity and reliability).'”” The determinants of vaccine hesitancy
(domains and items) and outcomes of the studies were cate-
gorized according to the theory of knowledge, attitudes and
plractices.18 In this context, vaccine acceptance and vaccine
intention were classified as attitudes. The reliability of the
investigators’ agreement on inclusion and exclusion was eval-
uated by calculating Cohen’s k coefficient, which proved to be
equal to 0.61 (substantial concordance).”

Quality assessment

Quality assessment of the studies included in this review was
conducted through the COnsensus-based Standards for the
selection of health status Measurement Instruments
(COSMIN).?° As the COSMIN panel states that no gold stan-
dard exists for health-related, self-reported instruments
(except when a short version of an instrument is compared
with the original extended version), our review did not assess
criterion validity.”" The COSMIN checklist consists of four to
18 items for each measurement property; based on specific
methodological quality standards, each item can be rated on a
four-point scale (“poor,” “fair,” “good,” “excellent”) and takes
into account nine measurement properties: internal consis-
tency, reliability, measurement error, content validity, struc-
tural validity, verification of hypothesis, intercultural validity,
validity of criteria and responses (available at: http://www.
cosmin.nl/). The total quality score is selected based on the
lowest score received when evaluating each measurement
prop‘:‘:rty.22

The quality of the measurement properties of each instru-
ment was investigated using the evaluation criteria of Terwee
et al..>> Each measurement property was assigned a score of
positive (+), negative (-) or indeterminate (?). The details are
available in Appendix B. Two investigators separately evalu-
ated the quality of the measurement properties; any disagree-
ment between investigators was resolved by discussion.

Evidence synthesis

The methodological quality of the studies and the consistency
of the study results were combined to summarize the level of
evidence on the measurement properties of each identified
instrument/study. Based on criteria suggested in the
literature,”>** the level of evidence was defined as strong,
moderate, limited, conflicting or unknown, and the evidence
itself was rated as positive or negative. The evidence on a
measurement property of an instrument was rated positive if
the evidence supported the validity of the measurement prop-
erty and negative if the evidence showed that the measurement
property was inadequate or limited.

Results

The search strategies yielded 11,580 records (Figure 1).
Removal of duplicates left 8,595 articles, and after screening
by title and abstract 744 articles were evaluated by full-text
analysis, which resulted in 33 articles that were judged to be
eligible.”>>®

Main characteristics of the studies included in the review

Thirty-two tools were identified in the thirty-three
studies included: twent instruments assessed
influenza vaccination, 2> 2%3%3335-37,39-41,43,44,47,49,53,55,58 1o
instruments examined Human Papillomavirus (HPV)
C e 30,34,38,42,46,50 . .
vaccination, two instruments examined
o . 4551 ]
Hepatitis B (HBV) vaccination, and one instrument stu-

died pertussis vaccination,™ while four tools looked at


http://www.cosmin.nl/
http://www.cosmin.nl/
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Identification of studies via databases and registers

Records identified from:
PubMed (n = 98)
CINHAL (n = 871)
Scopus (n = 6974)

Duplicate records removed before screening

Web of Science (n =123)
PsycInfo (n = 305)
The Cochrane Library (n = 9)
JBI (n =3200)

(N = 11580)

] '

Identification

(n =2985)

Records screened

Records excluded:

(n=8595)

Reports sought for retrieval

A4

Excluded by a human (n =7821)
Excluded by automation tools (n = 0)
(N =7821)

Reports not retrieved

A 4

Studies unavailable in digital format (n=2) (N =

Figure 1. PRISMA flow diagram of the review process.

vaccinations recommended for HCWs in the country
examined.’"**°>° Studies were conducted in 20 countries
overall; specifically, four studies were performed in
Pakistan®>*>*"%% and Italy,®*>*>*® three in Iran,**"*® two
in Saudi Arabia,”>° France,””° Israel,*>** Jordan and
U.S.A.>** Countries with a single study were Australia,*’
Croatia,”> UK,””*® Egypt,”” Netherlands,” Ghana,’*
Greece,” Indonesia,”” Ireland,** Malaysia,’® Taiwan®' and
Thailand.*® A total of 14,927 HCWs were involved in the
surveys, of which 8,572 were nurses (57.4%). The study design
was cross-sectional in thirty-one studies;**>"***'">® one had a
descriptive correlational study design,”® and one had a case-
control study design.*’ An assessment of the main character-
istics and measurement properties of the 33 studies is reported
in Table 1.

26,27

Influenza vaccination tools

The studies on influenza vaccination investigated several
domains related to vaccine hesitancy and vaccination inten-
tion. Specifically, the primary outcomes were vaccination
acceptance, attitude, behavior, vaccination coverage, knowl-
edge, barriers and facilitators, and risk perception. Of the 20
instruments designed to investigate influenza vaccination, in
three cases, the authors reported a reference theory to

-11)
& (n=774)
= 2)
[
Q
5
g A
o Reports excluded:
Reports assessed for eligibility > No validation process (n = 377)
(n=772) No nurses involved (n = 252)
Other study design (n = 36)
No English or Italian languages (n = 44)
No retrievable data (n = 30)
(N =739)
—/
)
& Studies included in the
3 systematic review
2 (n=33)
—

summarize the structure of the questionnaire.”*’>** The
reported theories were the “Theory of Reasoned Action-
Theory of Planned Behavior (TPB) adapted for HCWs,”?

the “Triandis model of interpersonal behaviour”*® and the
“Theory of Planner Behaviors.”** In these cases, the structure
of the questionnaires used was similar for all three instruments
and included the following features: an average of four sec-
tions/areas, with questions concerning KAP related to influ-
enza vaccination and general characteristics of the sample
(gender, age, nationality, profession, work unit). Other aspects
investigated were perceived barriers against vaccination, inten-
tion to receive an influenza vaccination annually, occupational
practices related to the promotion of vaccination, availability
and cost of vaccines (free for HCWs) and, finally, regulations
related to vaccination (e.g. mandatory vaccination for HCWs).
These tools have not been translated into and validated in
other languages. The instrument’s internal consistency was
evaluated in these studies, with a Cronbach’s alpha between
0.62 and 0.97 for the dimensions assessed. The studies by
Belalli et al.?® and Johansen et al.,*® which used a 15-item
TPB questionnaire adapted for HCWs and the Registered
Nurses Influenza Vaccination Questionnaire (RNIVQ),
respectively, showed poor methodological quality in the
study measurement properties. In contrast, the study by
Lipovetski et al.** tested the internal consistency, content
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validity, structural validity and hypotheses, and showed a good
rating for the methodological quality and a positive assessment
of the quality of the results, while the reliability was judged as
excellent for methodological quality.

Moreover, two studies*””® conducted using the King’s
Nurses Influenza Vaccination Questionnaire evaluated inter-
nal consistency, reliability, content validity and structural
validity. The assessments conducted were judged to have a
good rating for methodological quality and a positive rating
for the quality of the results based on an explained variance of
a Cronbach’s alpha higher than 0.70. The instrument was
validated in English. Its structure comprised four sections/
areas, including questions on knowledge, risk perception and
behavior relating to influenza vaccination, and sample demo-
graphic characteristics.

HPV, HBV and pertussis vaccination tools

Of the six studies conducted on HPV vaccination, the quality
assessment of the adopted methods and of the obtained results
showed, overall, poor or fair ratings with unknown-or negative-
quality results. The only exception was the study of Btsoush and
colleagues,” who used a 60-item questionnaire to investigate
knowledge and beliefs (perceived vaccine effectiveness, concerns
about the vaccine, perceived barriers and facilitators affecting
the recommendation of HPV vaccination). This tool was tested
for internal consistency and content validity and was considered
to show good methodological quality. Thus, Cronbach’s alpha,
which measures the internal consistency of each dimension
evaluated, ranged from 0.71 to 0.92. The first measurement
property had unknown quality results, but the second showed
results of positive quality. The reliability was judged to be
excellent for methodological quality but unknown for the qual-
ity results. Finally, the structural validity showed poor metho-
dological quality with results of unknown quality.

Concerning HBV vaccination, Mengal et al.** used the only
tool considered to have positive measurement properties. The
tool was structured into four sections/domains, which covered
general characteristics and vaccination acceptance, knowledge of
HBYV, and prevalence of occupational factors relating to vaccina-
tion acceptance by nursing students. This instrument was
assessed for internal consistency and showed a good rating for
the methodological quality and a positive rating for the quality of
the results. The content and cross-cultural validity (for the trans-
lation into English and Urdu languages) of the tool showed a fair
rating for methodological quality and an indeterminate rating for
the quality of the results. Cronbach’s alpha for knowledge, social
support and occupational factors ranged from 0.68 to 0.95.

Finally, for pertussis vaccination, the tool used in the study
by Visser et al.>> was structured into four sections/domains:
assessing personal data, intention to accept pertussis cocoon-
ing vaccination, attitudinal beliefs and psychosocial determi-
nants. It was tested for content validity and reliability, showing
an excellent evaluation of the methodological quality and a
positive rating of the quality of the results, as well as of internal
consistency and hypothesis testing. With variance explained by
a Cronbach’s alpha greater than 0.70, the evaluations showed
good methodological quality and were considered positive for
the quality of the results.

HUMAN VACCINES & IMMUNOTHERAPEUTICS ‘ 15

Tools that evaluate vaccinations recommended for HCWs

Four tools evaluated vaccinations recommended for
HCWs.?"*52% Chen et al. 2019°! considered HBV, influenza,
Measles-Mumps-Rubella (MMR), varicella and Diphtheria-teta-
nus-acellular pertussis (DTaP) vaccinations and used a 108-item
tool structured into five sections/domains to evaluate knowl-
edge and willingness to receive the vaccines. The instrument
showed a Cronbach’s alpha of 0.78 to 0.97 for each question-
naire’s subscale. Moreover, the tool was tested for internal
consistency and content validity, showing good methodological
quality and a positive evaluation of the quality of the results.

Furthermore, Wilson et al.”® reported good measurement
properties for influenza, HBV, pertussis, MMR, dTPolio,
Bacillus Calmette — Guérin (BCG) and varicella vaccines. The
tool was structured into only two sections/domains for 21
items. It was tested for internal consistency, reliability and
content validity, showing a good rating for methodological
quality and a positive rating for the quality of results with a
Cronbach’s alpha of 0.72.

Table 2 shows the ratings of each study for reliability,
validity and construct validity in the context of KAP theory.

KAP synthesis of the identified instruments

Among the thirty-three studies included, thirty-two different
tools were used to investigate at least one KAP domain for each
vaccination. Only ten tools®®??73%3%4242474853.58 evalyated all
three constructs of KAP theory, with all but four studies
focussed on influenza vaccination. One of the latter examined
the vaccinations recommended for HCWs*® while the others
investigated HPV>*** and HBV vaccination.*” Cronbach’s
alpha for knowledge ranged between 0.62 and 0.90; for atti-
tudes, the range was between 0.64 and 0.97; and for practices,
the range was between 0.64 and 0.90.

Sixteen tools26:27-30:31,34,35,37,38,40,41,43-46,50,51,55 ccoccod
both knowledge and attitudes, of which eight related to
influenza vaccination,”®?7?>3740:4143:4455  five to HPV
Vaccination,30’34’38’46’50 two to HBV vaccination,45’51 and one
to vaccinations recommended for HCWs.”!

Of the remaining tools, four assessed attitudes
exclusively,””?***** one exclusively practices,”® two assessed
both attitudes and practices,zs’52 while the last two studies
used one instrument to assess both knowledge and
practices.*”’

Discussion

In the context of the increasingly widespread phenomenon of
vaccine hesitancy among HCWs and the need for validated
and reliable tools to measure it, this review aimed to identify
and evaluate the properties of instruments designed to assess
vaccination KAP in HCWs, as well as their vaccination inten-
tions and degree of vaccine hesitancy. Despite the availability
of numerous studies and related tools in the literature to
evaluate vaccine hesitancy among HCWs, no single, validated,
and universally applicable tool has been identified to compre-
hensively assess the various dimensions of vaccine hesitancy in
this specific subgroup. Indeed, according to the review, the
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current practice in the field is for each research team to design
its own measurement instrument rather than adopt an instru-
ment from a previous study.

The COSMIN assessment of the tools’ quality was able to
identify several critical aspects that potentially affect metho-
dological quality. Only four of the analyzed studies built an
instrument based on a theoretical construct’*****%; this
explains why most instruments lacked structural validity.>
While many studies tested content and face validity a priori
through pilot studies or expert panels, there was a frequent
absence of additional evaluation, such as exploratory or con-
firmatory factor analysis. Such analyses could have refined the
tools by optimizing individual items and enhancing the overall
reliability, as indicated by Cronbach’s alpha scores.®® In some
StudieSZS,26,28,32,35—37,42,43,46,48,51—53,55,56 Cronbach’s alpha was
calculated overall for all dimensions without distinguishing the
KAP dimensions of each instrument, as suggested in the
literature.®’ Furthermore, no studies included an assessment
of responsiveness and measurement error. Finally, almost no
studies formulated specific hypotheses that could be tested,
thereby making a complete qualitative methodological evalua-
tion, as expected by the COSMIN criteria.'”>** This demon-
strates a need to establish reference standards and to validate
specific tools for healthcare professionals.®"*

Regarding the analysis of the KAP model and its dimen-
sions, all but five?*?>***>> of the instruments included a
dimension that assessed the knowledge of HCWs, probably
due to the clear identification of constructs and domains pre-
viously identified in the literature (e.g. cervical cancer risk
factors). Most studies investigated attitudes, possibly reflecting
the interpretative model adopted, in which vaccination inten-
tions and acceptance were integrated into this dimension.
Finally, the practices dimension was explored in only a few
studies. One possible explanation for this could be the chal-
lenge of validating specific theoretical constructs associated
with behavioral, psychological or professional assessments,
which require the a priori identification of the concept, attri-
bute or behavior under investigation (if it exists).%

However, our results identified some instruments that
demonstrated psychometric properties with adequate reliability
and validity for the dimensions explored. Regarding influenza
vaccination, the King’s Nurses Influenza Vaccination
Questionnaire*>® one of the most widely used tools interna-
tionally to assess the vaccination intentions of nurses. Its mea-
surement properties were found to be reliable, and the
instrument was validated in English, achieving an overall posi-
tive score for methodological quality. At the same time, the
instrument used by Khalooei et al.* showed strong evidence
for the reliability and validity of the measurement properties.
Only two instruments*®*® designed to evaluate vaccine hesi-
tancy toward vaccinations recommended for HCWs demon-
strated acceptable validity and reliability. Specifically, the tool
developed by Riccio et al.,*® although assessed as inadequate for
some qualitative properties (internal consistency, reliability and
structural validity), provided excellent evidence for content
validity. In contrast, the questionnaire by Wilson et al.*® demon-
strated good reliability and included a validated scale for mea-
suring vaccine hesitancy for vaccinations against influenza,
HBYV, pertussis, MMR, dTPolio, BCG and varicella.

The other instruments reported heterogeneous results or
limited or unknown evidence due to the poor methodological
quality of the studies, which makes them unsuitable for the
systematic measurement of vaccination intentions and vaccine
hesitancy in healthcare workers. For these reasons, it seems
necessary to implement a uniform instrument that can be
adopted internationally for HCWs, as the WHO SAGE group
has previously proposed for the general population with the
Vaccine Hesitancy Scale,” to systematically measure vaccine
hesitancy, which would allow the development of targeted
educational or intervention strategies.

Limitations

The authors are aware of some limitations, particularly relating
to the design of the studies reviewed here. The prevalence of
cross-sectional studies did not allow us to evaluate the ability
of an instrument to detect the change in the analyzed construct
at different times (responsiveness of the instruments in at least
two measurements) as envisaged in the COSMIN
methodology.”® Furthermore, many of the included studies
did not have validation of the instrument as their primary
outcome, which may have limited the depth and quality of
the reported psychometric evaluations. However, the review
offers a comprehensive overview of the existing literature and
highlights key areas for improvement, providing valuable gui-
dance for the development of more rigorous instruments to
assess vaccine hesitancy among HCWs. Finally, although an
instrument might be considered inadequate according to the
rigorous COSMIN evaluation criteria, it could still be regarded
as valid or reliable in other ways.

Conclusion

Despite the availability of several instruments developed to
measure vaccine hesitancy among HCWs, this systematic
review identified substantial heterogeneity in methodological
quality and significant limitations in validation, which hinder
their consistent application in different healthcare settings. Of
the instruments reviewed, the King’s Nurses Influenza
Vaccination Questionnaire was found to be the most reliable
for assessing vaccine hesitancy to influenza vaccination.
However, none of the existing instruments demonstrated com-
plete validity for the range of vaccines recommended for
HCWs. This finding highlights a critical gap in the current
literature and highlights the need for further research. There is
a need to develop and validate a standardized, multidimen-
sional assessment tool specifically designed for HCWs with
demonstrated applicability in clinical settings and for the range
of vaccines recommended for this professional group. The
availability of such a tool would improve comparability across
studies, inform the design of targeted educational interven-
tions, and support public health strategies aimed at reducing
vaccine hesitancy in this priority population. Future research
should also prioritize the assessment of responsiveness, cross-
cultural validity, and longitudinal measurement performance
to ensure both methodological rigor and practical
applicability.®?
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Appendix A.

Search Query

PubMed

(("worker*"[Title/Abstract] OR “professional*”[Title/Abstract]) OR “personnel”[Title/Abstract]))) AND (((((("knowledge”[Title/Abstract] OR “attitude”[Title/Abstract]) OR
“attitude*"[Title/Abstract]) OR “belief"[Title/Abstract]) OR “belief’[Title/Abstract]) OR “Behavior"[Title/Abstract]) OR “behavior”[Title/Abstract]))) AND
CCCCCCcceeeccc(“scale[Title/Abstract] OR “scales”[Title/Abstract]) OR “tool”[Title/Abstract]) OR “tools"[Title/Abstract]) OR “assessment”[Title/Abstract]) OR
“assess”[Title/Abstract]) OR “evaluation”[Title/Abstract]) OR “evaluat*"[Title/Abstract]) OR “measur*"[Title/Abstract]) OR “measurement”[Title/Abstract]) OR
“instrument”[Title/Abstract]) OR “instruments”[Title/Abstract]) OR “survey”[Title/Abstract]) OR “surveys”[Title/Abstract]) OR “questionnaire”[Title/Abstract]) OR
“questionnaires”[Title/Abstract])

Web of Science

TOPIC: (vaccine OR vaccin*) AND TOPIC: (hesitancy OR hesita* OR Reluctance OR willingness OR behav* OR uptake OR rate* OR recei* OR aware* OR acceptance OR
accepta* OR refusal OR refus*) AND TOPIC: (nurs* OR ((Healthcare OR health) AND (worker* OR professional* OR personnel))) AND TOPIC: (knowledge OR attitude
OR attitude* OR belief OR belief*) AND TOPIC: (scale OR scales OR tool OR tools OR assessment OR assess OR evaluation OR evaluat* OR measur* OR measurement
OR instrument OR instruments OR survey OR surveys OR questionnaire OR questionnaires)

Scopus

(TITLE-ABS-KEY (vaccine OR vaccin®)) AND (TITLE-ABS-KEY (hesitancy OR hesita* OR reluctance OR willingness OR behav* OR uptake OR rate* OR recei* OR aware* OR
acceptance OR accepta® OR refusal OR refus*)) AND ((TITLE-ABS-KEY (nurs*)) OR ((TITLE-ABS-KEY (healthcare OR health)) AND (TITLE-ABS-KEY (worker* OR
professional* OR personnel)))) AND (TITLE-ABS-KEY (knowledge OR attitude OR attitude* OR belief OR belief*)) AND (TITLE-ABS-KEY (scale OR scales OR tool OR
tools OR assessment OR assess OR evaluation OR evaluat* OR measur* OR measurement OR instrument OR instruments OR survey OR surveys OR questionnaire OR
questionnaires))

CINAHL

AB (vaccine OR vaccin*) AND AB (hesitancy OR hesita* OR Reluctance OR willingness OR behav* OR uptake OR rate* OR recei* OR aware* OR acceptance OR accepta*®
OR refusal OR refus*) AND AB (nurs* OR ((Healthcare OR health) AND (worker* OR professional* OR personnel))) AND AB (knowledge OR attitude OR attitude* OR
belief OR belief*) AND AB (scale OR scales OR tool OR tools OR assessment OR assess OR evaluation OR evaluat* OR measur* OR measurement OR instrument OR
instruments OR survey OR surveys OR questionnaire OR questionnaires)

Psycinfo

AB (vaccine OR vaccin*) AND AB (hesitancy OR hesita* OR Reluctance OR willingness OR behav* OR uptake OR rate* OR recei* OR aware* OR acceptance OR accepta*®
OR refusal OR refus*) AND AB (nurs* OR ((Healthcare OR health) AND (worker* OR professional* OR personnel))) AND AB (knowledge OR attitude OR attitude* OR
belief OR belief*) AND AB (scale OR scales OR tool OR tools OR assessment OR assess OR evaluation OR evaluat* OR measur* OR measurement OR instrument OR
instruments OR survey OR surveys OR questionnaire OR questionnaires)

The Cochrane Library

(vaccine OR vaccin®*) AND (hesitancy OR hesita* OR Reluctance OR willingness OR behav* OR uptake OR rate* OR recei* OR aware* OR acceptance OR accepta* OR
refusal OR refus*) AND (nurs* OR ((Healthcare OR health) AND (worker* OR professional* OR personnel))) AND (knowledge OR attitude OR attitude* OR belief OR
belief*) AND (scale OR scales OR tool OR tools OR assessment OR assess OR evaluation OR evaluat* OR measur* OR measurement OR instrument OR instruments
OR survey OR surveys OR questionnaire OR questionnaires) in Title Abstract Keyword - (Word variations have been searched)

Joanna Briggs Institute

Vaccination.mp. [mp=text, heading word, subject area node, title] AND (hesitancy or reluctance or resistance or refusal or acceptance or willingness or behavi* or
uptake or rate* or recei* or aware or coverage).mp. [mp=text, heading word, subject area node, title] AND (knowledge OR attitude OR attitude* OR belief OR
belief*).mp. [mp=text, heading word, subject area node, title] AND (scale OR scales OR tool OR tools OR assessment OR assess OR evaluation OR evaluat* OR
measur®* OR measurement OR instrument OR instruments OR survey OR surveys OR questionnaire OR questionnaires).mp. [mp=text, heading word, subject area
node, title] AND (personnel or staff or nurs* or worker*).m_titl.
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Appendix B.

Quality criteria for results of the measurement properties of an instrument

Property Rating Quality Criteria
Reliability
Internal consistency +  Factor analysis performed AND Cronbach’s a(s) = 0.70 calculated per dimension
? Cronbach’s a not determined OR Factor analysis not performed
Cronbach’s a(s) < 0.70 despite appropriate methods
Measurement error +  MIC > SDC OR MIC outside the LOA
?  MIC not defined
- MIC < SDC OR MIC equals or inside LOA
Reliability +  ICC/weighted Kappa = 0.70 OR Pearson’s r = 0.80
? Neither ICC/weighted Kappa nor Pearson’s r determined
- ICC/weighted Kappa < 0.70 OR Pearson’s r < 0.80

Validity
Content validity +  The target population considers all items in the questionnaire to be relevant AND considers the questionnaire to be complete
? No clear description of aims, target population OR only target population involved OR doubtful design or method
- No target population involvement

Construct validity
Structural validity +  Factors analysis should explain = 50% of the variance
? Explained variance not mentioned
- Factors analysis explain < 50% of the variance

Hypothesis testing +  Correlation with an instrument measuring the same construct > 0.50 OR at least 75% of the results are in accordance with the
hypotheses AND correlation with related constructs is higher than with unrelated constructs

? Solely correlations determined with unrelated constructs

- Correlation with an instrument measuring the same construct < 0.50 OR < 75% of the results are in accordance with the
hypotheses OR correlation with related constructs is lower than with unrelated constructs

Cross-cultural +  Original factor structure confirmed OR no important DIF between language versions
validity ? Confirmatory factor analysis not applied and DIF not assessed
- Original factor structure not confirmed OR important DIF found between language versions

Responsiveness

Responsiveness +  Correlation with an instrument measuring the same construct = 0.50 OR at least 75% of the results are in accordance with the
hypotheses OR AUC = 0.70 AND correlation with related constructs is higher than with unrelated constructs

? Solely correlations determined with unrelated constructs

- Correlation with an instrument measuring the same construct < 0.50 OR < 75% of the results are in accordance with the
hypotheses OR AUC < 0.70 OR correlation with related constructs is lower than with unrelated constructs

MIC, minimal important change; SDC, smallest detectable change; LOA, limits of agreement; ICC, intraclass correlation coefficient; DIF, differential item functioning;
AUC, area under the curve.

Rating: += positive; ?= indeterminate rating; -= negative rating.

From: C.B. Terwee, S.D.M. Bot, M.R. de Boer, et al., Quality criteria were proposed for measurement properties of health status questionnaires, J Clin Epidemiol 60 (1),
2007, 34-42
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