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Aim: To investigate the structural validity and internal consistency of a cardiopulmonary 
resuscitation attitudes questionnaire among Allied Health Professions (AHP) university 
students.
Methods: Structural validity of a 17-item questionnaire was tested using principal compo-
nent analysis. A group of AHP university students completed the questionnaire. Internal 
consistency of the questionnaire was measured by Cronbach’s α.
Results: A total of 856 AHP students completed the questionnaire (mean age= 20.8 (±1.1) 
years, 74.0% were females). The analysis reduced a 17-item questionnaire to an 11-item 
questionnaire. The final questionnaire had three distinct factors; (1) attitudes towards mouth- 
to-mouth ventilation (MMV), (2) attitudes towards chest compressions (CC), and (3) the 
importance of cardiopulmonary resuscitation (CPR). It had factor loadings ranging from 
0.629 to 0.878 and could explain 66% of the variance in the attitude. The questionnaire had 
acceptable internal consistency (Cronbach α=0.83; 95% CI=81.5) and was feasible with no 
floor or ceiling effect.
Conclusion: The 11-item CPR attitude questionnaire had acceptable structural validity and 
internal consistency and good parsimony and unidimensionality. The questionnaire can be 
used to measure the university students’ attitude and assess the effectiveness of CPR training 
activities. Future studies are required to measure the responsiveness and applicability to other 
cohorts.
Keywords: cardiopulmonary resuscitation, attitude, questionnaire psychometric properties, 
allied health professions

Introduction
Early cardiopulmonary resuscitation (CPR) is associated with increased survival 
rates from out-of-hospital cardiac arrest (OHCA).1–3 Allied health profession 
(AHP) students deal with many patients daily during their clinical training; there-
fore, they are expected to attend and deal with life-threatening emergencies, 
including out-of-hospital cardiac arrests.4

International studies reported that trained individuals are more willing and 
confident to perform bystander CPR,5–7 which has been associated with increased 
survival rates and improved patient outcomes.3,8–14 Other studies indicated that 
females are less likely to perform bystander CPR compared to males.10,15,16 In 
addition, different studies reported that females were more likely to perform chest 
compressions compared to males.17 At the same time, other literature suggested that 
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females are less willing to perform bystander CPR for 
male victims.16 Reported factors related to a negative atti-
tude toward conducting CPR were fear of disease trans-
mission, fear of legal liabilities, and fear of causing harm 
to patients.1,18–21

Attitude towards CPR is very important to measure. 
Although many studies have explored attitudes towards 
CPR, to the best of our knowledge, there is no standar-
dized measure of CPR attitudes.10,15,16 Lu et al, for exam-
ple, compared proportions of the positive attitudes 
towards CC and MMV in different scenarios. 
Participants had the options of “definitely yes”, “defi-
nitely no” and “may be”.15 Another study evaluated the 
attitude of university medical students towards CPR in 
various scenarios; CC and MMV, CC with mask ventila-
tion, and CC only. Participants had ten different scenarios 
and had to rate each scenario using a 4-point Likert scale 
of “definitely yes,” “probably yes,” “probably no,” and 
“definitely no.”16 Another study used an 8-item question-
naire to evaluate the willingness to perform CPR for 
strangers and family members, identifying the barriers to 
do so.18

It is essential to explore the attitudes towards CPR 
among AHP students, as these students can be witnessing 
bystanders, who can perform early CPR. Hence, a cross- 
sectional study was conducted with a questionnaire com-
posed of two sections: a demographic section and a 17-item 
attitude questionnaire.22 This study found that students had 
a positive attitude to perform chest compressions (CC) CPR 
for strangers, relatives, and another gender. Also, students 
had less fear of infection when delivering CC, compared to 
mouth-to-mouth ventilation (MMV) in these patient groups. 
Gender differences in attitude were also observed as 
females had a more positive attitude regarding CC for 
relatives and despite infection concerns, compared to 
males. Furthermore, females were more reluctant to perform 
MMV for males, strangers, and relatives.22

Validation of the current questionnaire will be useful to 
measure attitudes towards CPR among allied health pro-
fession students. This will also help to provide recommen-
dations and action plans to overcome perceived barriers, 
aiming to increase the willingness to provide CPR, saving 
more lives. The current study, therefore, seeks to evaluate 
the new questionnaire psychometric properties, including 
structural validity and internal consistency, using principal 
component analysis (PCA). In addition, it evaluates the 
test–retest reliability, including interclass correlation, as 

well as the acceptability and feasibility of the 
questionnaire.

Methods
Design
A 17-items questionnaire was adapted from previous 
studies.10,15,16 A multidisciplinary expert panel of five 
researchers with relevant academic and clinical experience 
(from paramedicine, physical therapy, and occupational 
therapy professions) validated and approved the final ver-
sion of a 17-item CPR attitude questionnaire by consensus. 
The questions aimed to evaluate the general attitude 
towards CPR, to perform MMV and chest compressions 
(CC) in various scenarios and for different groups. These 
groups included the other gender, strangers, relatives, and 
children. A group of AHP students in the Faculty of 
Applied Medical Sciences (FAMS) completed the ques-
tionnaire from April to May 2018.22

Questions
Each of the 17 items had a response composed of five 
choices (Likert scale) ranging from strongly disagree to 
strongly agree, with a score ranging from one to five. After 
reversing the negatively scored questions, a higher score 
indicates a more positive attitude.

Sample and Setting
A sample consisting of second, third, and fourth-year AHP 
university students were asked to participate in the study 
voluntarily. The FAMS offers four-year Bachelor of 
Science programs of nine AHP majors. Of these, we 
included eight majors: medical laboratory sciences, phy-
siotherapy, occupational therapy and speech pathology, 
dental technology, allied dental science, radiologic tech-
nology, and optometry.4

Trained research assistants recruited the participants. 
They explained the study’s purposes and collected surveys 
upon completion. First-year students were excluded as 
these students were still taking general university courses 
and were not enrolled in major-specific courses at the time 
of the study. Paramedicine students were also excluded 
from the study as they receive advanced simulation and 
clinical-based training on dealing with OHCA. All parti-
cipants in this study signed informed consent forms and 
received no compensation for their participation. Terwee 
et al recommended sample size of at least 100 participants 
for variance stability in the principal component 
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analysis.23 For internal consistency testing, a sample of at 
least 51 participants, with α=0.05 and power of 0.80, were 
sufficient to detect Cronbach’s α of 0.5.22 Moreover, there 
are inconsistencies in the literature regarding the required 
sample size for factor analysis with a ratio of participants 
to items ranging from 3:1 to 20:1.24 Another general rule 
of thumb suggested having at least 300 cases for factor 
analysis.25 Our study included 856 participants and 17 
items resulting in a ratio of 61 participants for each item 
(61:1), which is much higher than the recommended 
levels.

Statistical Analysis
Average scores were summarised as means and standard 
deviation. We assessed the structural validity of the 
questionnaire by the principal component analysis 
method. A principal component analysis was conducted 
to identify the components that are more relevant to 
each other. The analysis was conducted over three dif-
ferent stages, producing three models, where the third 
model represents the final model. Data appropriateness 
for factor analysis was tested using a Bartlett test of 
sphericity and Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy.24 A minimum Guttman-Kaiser is greater than 
1 was used to define the factors.26,27 Each item had to 
have a factor loading of 0.4 or greater to be included in 
its relative factor in the model,28 and a Pearson correla-
tion of 0.3 or greater with the total score.24,25 Scores 
within each factor were computed where a higher score 
indicating a more likely positive attitude towards the 
corresponding factor. A p-value of 0.05 was considered 
statistically significant.

Cronbach alpha was used to assess the internal consis-
tency of the questionnaire. As reliability depends on the 
number of items, a Cronbach alpha of ≥ 0.7 was consid-
ered acceptable for scales including more than ten items,29 

whereas a Cronbach alpha of > 0.5 was deemed to be 
acceptable for scales including less than ten items.30

Test–Retest Reliability
To assess the consistency in responses, thirty participants 
responded to the questionnaire over one week. 
A minimum sample size of 10 subjected was required to 
achieve the ICC value of at least 0.7.31 We used the 
intraclass correlation coefficient with two-way random 
effect and absolute agreement (ICC2,1).32 ICC2,1 was 
considered poor if the s value was less than 0.5, moderate 

if between 0.5 and 0.75, good if between 0.75 and 0.90 
and excellent if the values were greater than 0.90.32

Acceptability and Feasibility
The floor and ceiling effects of the questionnaire were 
determined by calculating the percentage of the partici-
pants who scored the lowest score and highest score. Floor 
or ceiling effects were present if 15% of the total partici-
pants scored the lowest and highest score.23 The term 
ceiling effect is used in statistics to explain how the 
participants in a sample have ratings that are at or close 
to the possible upper limit.33 The feasibility is considered 
adequate if the response rate per element exceeded 95%.33

All statistical analyses were conducted using STATA 
(version 14.0 Stata Corporation, College Station, 
TX, USA).

Ethical Approval
The study was approved by the Institutional Review Board 
(IRB) at Jordan University of Science and Technology 
(JUST). (project number: AO-20180064). Moreover, this 
study was conducted in accordance with the Helsinki 
Declaration.

Results
Exploratory Analysis of Principal 
Components
The factor analysis included 856 complete questionnaires. 
Participants had a mean age of 20.8 (±1.1) years, and the 
majority were females (74.0%). Only 181 (21.1%) stu-
dents in this study had previous CPR training. Moreover, 
the test–retest reliability found to be 0.86 (95% CI: 0.71, 
0.93). No ceiling or floor effect as a total of 0.2% of 
participants scored the lowest and highest scores.

Model 1
To prepare data for PCA, items were checked for inter- 
item correlation. None of the items had a Pearson correla-
tion >0.65.30 All 17 items were included in the PCA. 
Bartlett’s test of sphericity (p<0.001) and Kaiser-Meyer- 
Olkin testing (0.858) indicated that the component analysis 
was appropriate for this data set.24 This model included 
four factors and explained 64% of the variance. As there 
were observed differences in attitude between males and 
females, to remove items that had different latent con-
structs in females and males and to improve the use and 
interpretation of the scale,30 the remaining analyses were 
conducted with separate males and females groups. Three 
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items were excluded as they had a correlation <0.3 with 
the total scores, leaving 14 items to enter the analysis.

Model 2
Fourteen items were entered in the PCA for each gender 
group. To reduce the variance, items were removed if they 
had a Pearson correlation <0.3 with the total score or if 
they were loaded onto different factors. Data were appro-
priate for factor analysis for each group (Bartlett’s test of 
sphericity; p<0.001) and Kaiser-Meyer-Olkin testing 
(males:0.86; females:0.84). Both males and females’ mod-
els included four factors explaining 64% and 59%, respec-
tively. Moreover, three items were removed as they loaded 
onto different factors between males and females, leaving 
11 items loading on the same factors in each gender group, 
with all items having a factor loading >0.4 with the three 
factors having an eigenvalue >1.

Model 3
These 11 items were re-entered in a third model combining 
responses from males and females. Bartlett’s test of spheri-
city (p<0.001) and Kaiser-Meyer-Olkin testing (0.84) indi-
cated that PCA was appropriate. The PCA resulted in three 
factors and explained 66% of the variance.34 No items 
cross-loaded onto more than one component and had 
acceptable communalities. General model factor loading 
ranged from 0.629 to 0.878, explained 66% of the variance 
and had a good internal consistency (Cronbach alpha= 
0.83, 1-sided 95% CI: 0.815). Factor one, labeled as atti-
tudes towards MMV, included five items with factor load-
ings ranging from 0.88 to 0.64, explained 30% of the 

variance, and had a good internal consistency (Cronbach 
alpha= 0.86; 1-sided 95% CI 0.85). Factor two, labeled as 
attitudes towards CC, included four items with factor 
loading ranging from 0.63 to 0.8 and explained 22% of 
the variance, with. The third factor, which was labeled as 
CPR importance, included two items only and had factor 
loadings of 0.841 and 0.767, and explained 14% of the 
variance with an internal consistency of 0.62 (1-sided 95% 
CI 0.57). A summary of the three factors, factor loadings, 
and communalities are available in Table 1

Table 2 includes the 17 items that composed the origi-
nal questionnaire. The table identifies the excluded items 
as well as those that remained int the final model. (A clean 
copy of the questionnaire is provided in Appendix A)

Table 3 summarises the characteristics of the three fac-
tors. The final scale included could explain 66% of the 
variance, had an acceptable internal consistency (α=0.83; 
95% CI=81.5) and had a mean score of 38.6 (SD 6.7).

Test–Retest Reliability
The test–retest reliability of the questionnaire (ICC) was 
0.9 (95% CI: 0.8, 0.95). Indicating an excellent test–retest 
reliability.

Acceptability and Feasibility
The lowest score of the attitude questionnaire was 13 and 
scored by one participant (0.12%). The highest score was 
55 and scored by one participant (0.58%). This indicates 
there is no ceiling and floor effect. Responses per item 
were 100%, indicating the questionnaire is feasible.

Table 1 Rotated Factor Loadings (Pattern Matrix) and Unique Variances Sorted

Item Factor 1 (MMV) Factor 2 (CC) Factor 3 (CPR 
Importance)

Communalities

I would provide MMV for strangers 0.878 0.164 0.001 0.798

I would provide MMV for relatives 0.857 0.130 0.126 0.767
I would provide MMV for the other gender 0.790 0.120 −0.057 0.642

I avoid providing MMV due to fear of infection* 0.733 0.217 −0.137 0.603

I would provide MMV for children 0.640 0.272 0.241 0.542
I avoid providing CC due for fear of infection* 0.192 0.803 0.101 0.692

I would provide CC for relatives 0.246 0.769 0.266 0.723

I would provide CC for strangers 0.325 0.737 0.253 0.713
I believe that CPR is harmful* −0.058 0.629 −0.192 0.435

I would like to learn and practice CPR encouraged by 

cultural values and religious beliefs

0.050 0.103 0.841 0.721

I believe that CPR is important and can increase the 

patients’ survival

−0.047 0.228 0.767 0.643

Abbreviations: MMV, mouth-to-mouth ventilation; CC, chest compressions; CPR, cardiopulmonary resuscitation; *, reversed; bold items belong to the same factor.
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Discussion
This study explored the validity and reliability, using PCA, 
of an attitude questionnaire completed by a group of AHP 
university students. The preliminary 17-item questionnaire 
was designed to explore the attitudes towards CPR.22 The 
analysis reduced the 17-item questionnaire to an 11-item 
questionnaire. The final questionnaire had three distinct 
factors, including attitudes towards MMV, CC, and 
CPR’s importance. The questionnaire has adequate unidi-
mensionality and acceptable internal consistency.

The factor analysis results, including high item loading 
scores, no cross-loadings, and moderately high commun-
alities, highlight good parsimony and unidimensionality.35 

The final questionnaire had an acceptable internal consis-
tency (Cronbach α: 0.83) and explained 66% of the total 
attitude variance. The final model was reached following 
multistage analysis. Items were removed because of corre-
lations of <0.3 with the total score and/or those with factor 
loadings of <0.4. So, the removed items were almost 
redundant and may be not related to the construct of 
“Attitude”. Therefore, by doing so, we made the question-
naire more applicable without affecting its ability to assess 
the attitude construct.

To the best of our knowledge, there was no pre-existing 
standardized questionnaire regarding attitude towards 
CPR. The piloted questionnaire was validated and 
designed using rigorous methods, including confirming 
construct and face validity, piloting and relying on pre-
viously published evidence. Moreover, dividing the data 
into female and male subsets may be an uncommon 
method for conducting factor analysis; however, this 
helped the removal of items with low loading in both 
genders. This also resulted in a single questionnaire that 
is appropriate for both genders and can facilitate use and 
interpretation. The model also could explain a large pro-
portion of variance and had a acceptable internal consis-
tency. Furthermore, as all factors had acceptable internal 
consistencies, researchers can produce total and subscores 
to ease comparisons between various groups. This will be 
more interpretable and allow conducting inferential statis-
tics, including hypothesis testing and regression analysis, 
to identify the factors associated with the attitude towards 
MMV, CC, and CPR in general.

Many reported factors might influence the willingness 
to perform CPR. Training is a key factor to improve 
participants’ attitudes towards CPR. Previous studies 

Table 2 Included and Excluded Questionnaire Items

Included Items Excluded Items

● I would provide MMV for strangers ● I would provide CC for children
● I would provide MMV for relatives ● I would provide CC for the other gender

● I would provide MMV for the other gender ● I would like to receive CPR by professionals when needed

● I avoid providing MMV due to fear of infection* ● I have the confidence to perform CPR
● I would provide MMV for children ● I have the knowledge and skills to perform CPR

● I avoid providing CC due for fear of infection* ● I avoid providing CPR as I am afraid of legal liabilities

● I would provide CC for relatives
● I would provide CC for strangers

● I believe that CPR is harmful*
● I would like to learn and practice CPR encouraged by cultural values and 

religious beliefs

● I believe that CPR is important and can increase the patients’ survival

Abbreviations: MMV, mouth-to-mouth ventilation; CC, chest compressions; CPR, cardiopulmonary resuscitation; *, reversed items.

Table 3 Characteristics of the Retained Factors (α= 0.85, N=856)

Factor Items Eigenvalue Internal Consistency Explained Variance Mean Score (SD) Score Range

Attitude towards MMV 5 4.3 0.86 0.3 15 (4.5) 5–25
Attitude towards CC 4 1.8 0.76 0.22 15 (2.9) 4–20

Importance of CPR 2 1.1 0.62 0.14 8.4 (1.4) 2–10

Total 11 – 0.85 0.66 38.6 (6.7) 13–55

Abbreviations: MMV, mouth-to-mouth ventilation; CC, chest compressions; CPR, cardiopulmonary resuscitation; SD, standard deviation.
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reported that trained individuals are more willing and 
confident to perform bystander CPR.5–7 In this study, 
trained students were more willing to provide MMV to 
strangers compared to untrained22 However, there was no 
difference regarding CC.22

Furthermore, gender differences may also influence the 
willingness to perform CPR.36,37 Other factors were 
reported as a negative attitude toward bystander CPR 
include fear of disease transmission, fear of legal liability, 
and fear of causing harm to patient.1,18–21

Besides, willingness to perform MMV and/or CC can 
be influenced by the age of the individual who is experi-
encing the cardiac arrest or whether this individual is 
a relative or a stranger. For example, people were willing 
to provide both MMV and CC for children.36 Perhaps 
bystanders would be empathetic towards children, more 
willing to provide CPR, and be less concerned about the 
perceived barriers, including cultural concerns and fear of 
legal liabilities. Studies also revealed that individuals are 
more inclined to perform CPR for their relatives compared 
to strangers.18,22 This can be explained by that bystanders 
would be more comfortable working with their relatives 
than strangers, focusing on saving their lives more than 
being worried about legal liabilities.16

Clinical/Preclicncal Implications
Despite the unsatisfactory training rate among participants 
(21.1% only), participants had positive attitudes towards 
the importance of CPR (the last two items in the ques-
tionnaire); 79.2% were willing to learn and practice CPR, 
and 87.5% indicated that CPR is important and can 
increase patient survival.22 Training of these students will 
most likely improve their attitude towards MMV and CC. 
Therefore, to increase these training rates, we collaborated 
with other faculty members and university administrators 
and organised several free CPR training sessions and 
“CPR days”. Furthermore, the paramedicine staff trained 
their paramedicine students to conduct CPR training. This 
helped improving CPR knowledge and training rates 
among their faculty and university colleagues, among stu-
dents and staff at different universities and schools, and 
among individuals in local communities.

Future Research
Future studies are required to further test the questionnaire 
using confirmatory factor analysis and evaluate other psy-
chometric properties. This can also be tested among 

different groups of students as well as among AHP profes-
sionals and community members of the public.

The produced questionnaire provides a valid and reli-
able tool to assess attitude various factors among AHP 
university students and potential lay community members, 
health care clinicians, police, firefighters, and healthcare 
providers in general. However, researchers should con-
sider their included population’s sociodemographic factors 
to adjust for in data collection and the analysis. 
Furthermore, we speculate that attitude towards CPR, 
especially MMV, may be influenced by the spread of 
infectious diseases such as coronavirus (COVID-19). 
Bystanders may be more reluctant to perform MMV due 
to their infection concerns. This factor should also be 
considered when conducting similar studies among stu-
dents, healthcare professionals, and the general public.

These studies’ findings can explore the commonly per-
ceived barriers toward CPR and the factors associated with 
willingness to perform CPR, which will help tailor strate-
gies to overcome these barriers aiming to increase training 
rates, willingness and likelihood of performing CPR, 
which ultimately increase the survival rates of 
OHCA.8–10,38

Limitations
The study was a cross-sectional study, and inherent limita-
tions are potential. The survey was also self-reported; 
a reporting bias is therefore possible. Moreover, the find-
ings were based on participants’ attitudes, which may be 
different from a person to another and can be based on 
individuals’ previous experiences.

Conclusion
The final questionnaire had 11 items divided into three 
distinct factors, including attitudes towards MMV, CC and 
the importance of CPR. The final questionnaire had a good 
internal consistency and could explain 66% of the total 
variance. The high item loading scores, no cross-loadings, 
and moderately high communalities highlight good parsi-
mony and unidimensionality. Studying attitudes towards 
CPR is very important to this line of research in Jordan 
and worldwide. Findings from PCA can provide a short 
questionnaire with good dimensionality and reliability.
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