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Background: The number of casualties and critically ill patients referred to radiology departments increased during the past decade, 
which caused the risk of cardiac arrest in radiology departments to increase considerably.
Objectives: The current study aimed to evaluate the knowledge and attitude of radiology technologists regarding Cardiopulmonary 
Resuscitation (CPR).
Patients and Methods: After approval a cross sectional study was designed. Ninety five radiology technologists (male and female) were 
selected in four tertiary referral hospitals in Ahvaz, Iran. Accordingly, 87 radiologic technologists of which agreed to participate in the 
study. The researchers developed a questionnaire. The questionnaire consisted of three distinct sections including demographic data, 
attitude, and technical knowledge questions. Reliability of the technical knowledge questions were evaluated using Cronbach’s alpha 
(76%). Data collection was performed using interview method.
Results: Of the total 87 questionnaires, one was incomplete. None of the participants had attended a training program since employment. 
The average scores of attitude towards CPR and technical knowledge were 80 ± 8.9 and 8.8 ± 2.3, respectively. A correlation was observed 
between age and work experience (r = 0.866, P ≤ 0.0001), age and technical knowledge (r = 0.380, P ≤ 0.0001), work experience and 
technical knowledge (r = 0.317, P = 0.003), and attitude and technical knowledge (r = 0.397, P ≤ 0.0001). Also a correlation was observed 
between work experience and attitude (r = 0.385, P ≤ 0.0001). No significant difference was observed between male and female subjects’ 
technical knowledge (P ≥ 0.05) and attitude (P ≥ 0.05).
Conclusions: It can be concluded that, although the attitude of participants towards CPR was positive in general, their technical 
knowledge was poor. This finding should urge decision-makers to consider delivering in-service training courses to radiology technologists 
considering the increasing number of casualties and critically ill patients referred to radiology departments.
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1. Background
According to the World Health Organization (WHO), 

1.2 million people are killed in road accidents each year 
and as many as 50 million people are injured worldwide. 
These figures will increase by about 65% over the next 20 
years unless there is a new commitment to prevention (1). 
It is reported that Iran is the fifth country in the world 
regarding the number of road accidents (2).

Of the injured individuals, some may have a critical 
condition due to severe trauma while others may have 
incurred superficial injuries (3-5). In general, almost all 
road accident injured individuals need to be taken care 
of in hospitals regardless of the severity of injuries (6). 
Patients with multiple trauma injuries are normally ad-
mitted to emergency departments of the hospitals. As 
the evidence shows, it is hard to imagine contemporary 
medicine without using X-rays as diagnostic tools in road 
accident casualties (7-9).

According to guidelines, some advanced imaging sys-
tems including digital radiography systems, and Com-
puted Tomography (CT) are installed in emergency de-
partments to meet the needs of critically ill patients in 
this respect (10). On the contrary, some of the casualties 
need to be transferred to imaging departments, for com-
plementary radiological procedures, located far from the 
emergency department. These casualties are normally ac-
companied by a skilled nurse and a general practitioner 
during transfer to the imaging department to monitor 
the patient’s condition and to deal with potential critical 
events. This discipline is disregarded when a collective 
event happens due to a lack of sufficiently trained and 
competent personnel to manage such circumstances 
(11, 12). In addition to emergency department casualties 
some of the critically ill patients of intensive care units 
also need to be transferred to imaging departments for 
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follow-up procedures (5). In addition, there exists the risk 
of cardiac arrest in the patients who are administered 
contrast media for imaging procedures in imaging de-
partments (13-15). They show that the issue of Cardiopul-
monary Resuscitation (CPR) in the imaging department 
is a critical one.

Jundishapur University of Medical Sciences supervises 
28 hospitals, out of which four hospitals are tertiary re-
ferral hospitals. Critically ill patients and casualties are 
referred to tertiary teaching hospitals. The evidence 
shows that bystander CPR can double or triple survival 
rates after cardiac arrest (16-18). However, according to 
the guidelines, CPR teams in hospitals should be called 
when necessary. During the past few years the vital signs 
of some casualty patients deteriorate on the imaging sys-
tem table and finally expire before the resuscitation team 
has arrived. Under such circumstances, the radiology 
technologist is the first individual who could perform 
CPR promptly in the absence of the radiologist.

According to educational programs, radiology tech-
nologists pass a theoretical course titled patient care in 
imaging department. It contains basic life support and 
first aid modules.

2. Objectives
The current study aimed to evaluate the knowledge and 

attitude of radiology technologists in teaching hospitals.

3. Patients and Methods
After study approval (study code U-92221, ethics code 

1392.357), a cross sectional study was designed in 2013 and 
the researchers developed a questionnaire. The question-
naire consisted of three distinct sections: 1) Demographic 
data: consisted of three questions (age, gender, work ex-
perience, see appendix); 2) Attitude towards CPR which 
comprised 23 questions in general and subdivided into 
five sections, which were: general attitude toward CPR; 
positive attitude towards CPR protocol; negative attitude 
toward CPR protocol; attitude towards CPR practice; and 
finally, the attitude of radiology technologists towards 
CPR specifically. Attitude of participants was evaluated us-
ing a 5-point Likert scale (from 1 = strongly disagree to 5 = 
strongly agree for positive questions and from 1 = strongly 
agree to 5 = strongly disagree for negative questions). Va-
lidity of this section was assessed by experts from psychia-
try department; 3) Seventeen multiple choice questions 
were designed by the colleagues from anesthesiology de-
partment to assess technical knowledge regarding CPR. 
The reliability of the third section questions (technical 
knowledge section) was evaluated using Cronbach’s al-
pha (76%). Score of one was assigned to every correct an-
swer. Total score of every participant was recorded.

Accordingly, 95 radiology technologists were selected 
in the tertiary teaching hospitals. An invitation letter was 
sent to the head of imaging department of the teaching 
hospitals. Finally, 87 radiology technologists who consent-

ed to participate in the study were registered. An appoint-
ment for interview was sent to every technologist (19).

Interview was performed in conference room in each 
imaging department. Before the interview, necessary in-
formation was presented. First, the technical questions 
were answered by every subject in 15 minutes. Second, in-
terviewer completed the attitude section by presenting 
a question and the answer obtained. The obtained data 
were transferred to SPSS version 15.

3.1. Statistical Analysis
Kolmogorove-Smirnove (K-S) test was used to assess 

data normal distribution. The t-test (independent sam-
ples) was used to test differences between groups (male 
and female subjects). Pearson correlation test was used 
to test association between the variables such as attitude 
score and technical knowledge score. A P value < 0.05 was 
used as cut-off point for significance. SPSS version 15 was 
used for statistical analysis.

4. Results
The technical knowledge and attitude of radiology 

technologists regarding CPR were evaluated. The ques-
tionnaire consisted of demographic data, attitude, and 
technical knowledge questions. Table 1 shows the demo-
graphic characteristics of respondents.

 Table 2 shows that the mean of attitude score and the 
mean of male and female subjects’ attitude score are 
the same. Table 2 also shows that score of the technical 
knowledge of female subjects is superior compared with 
those of the total average and male subjects. Regarding 
the general attitude towards CPR, 44% (n = 38) of respon-
dents feared to injure the patients. The same proportion 
(44%) of respondents also stated that they were not able 
to perform CPR. Nevertheless, 41% (n = 36) of respondents 
stated that they were competent to work with the resus-
citation teams.

Table 1.  Demographic Characteristics of Respondents

Variable Mean, y
Overall Age 33 ± 5.9

Female age 33 ± 6.6

Male age 33 ± 5.7

Overall work experience 9 ± 5.7

Female work experience 8 ± 6.5

Male work experience 9 ± 5.3

Table 2.  Mean Scores of Technical Knowledge and Attitude

Variable Mean
Overall attitude 80 ± 8.9

Overall knowledge 8.8 ± 2.3

Females attitude 79 ± 10

Females knowledge 9 ± 2.2

Males attitude 81 ± 7.4

Males knowledge 8.6 ± 2.2
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In terms of positive attitude towards resuscitation guide-
lines, 56% (n = 49) of the respondents stated that resuscita-
tion guidelines were useful as educational tools. Regarding 
negative attitudes towards resuscitation, 39% (n = 34) stated 
that implementation of resuscitation guidelines were too 
difficult for them. Pertaining to attitude towards imple-
mentation of resuscitation, only 34% (n = 29) had studied 
the current guidelines of resuscitation. Finally, regarding 
attitudes towards the role of radiographic experts, 80% (n = 
70) of the respondents stated that the first person arriving 
to the resuscitation scene should perform CPR.

 Table 3 shows a correlation between age and work expe-
rience (years of working), work experience and attitude, 
and age and technical knowledge score. Also a correla-
tion was observed between work experience and techni-
cal knowledge and finally between attitude and technical 
knowledge. No significant difference was observed be-
tween male and female subjects in technical knowledge 
scores. Also no significant difference was observed be-
tween male and female subjects regarding attitude.

 Table 4 shows that only 35% of the participants answered 
question nine correctly which asked “What would be 
your immediate action if you confirmed somebody was 
not responding to you even after shaking and shouting 
at him?” The rate of correct answers to question 16, which 
asked “What is the rate of chest compression in adult and 
children in CPR?” was similar to that of question nine. 
80% of respondents answered question three correctly. 
This question asked “Which pulse do you check when you 
find someone unresponsive?”

Table 3.  Results of Correlation Test
Correlation r P
Age and work experience 0.866 < 0.0001

Work experience and attitude 0.385 < 0.0001

Age and technical knowledge 0.380 < 0.0001

Work experience and technical knowledge 0.317 0.003

Attitude and technical knowledge 0.392 < 0.0001

Table 4.  Rate of Correct Answers to the Knowledge Questions a

Question No. Rate of Correct Response
1. 49 (57)

2. 57 (66)

3. 69 (80)

4. 50 (54)

5. 53 (61)

6. 36 (42)

7. 63 (73)

8. 66 (76)

9. 30 (35)

10. 62 (71)

11. 50 (57)

12. 43 (50)

13. 68 (78)

14. 60 (69)

15. 47 (54)

16. 30 (35)

17. 40 (47)
a  Data are presented as No. (%).

5. Discussion
The technical knowledge and attitude of radiology tech-

nologists regarding CPR in imaging departments of ter-
tiary teaching hospitals were evaluated. Due to the lack 
of similar studies, general comparisons were performed. 
The results of current study showed that radiology tech-
nologists participating in the study generally had a posi-
tive attitude towards CPR (80 ± out of 115), and a correla-
tion was also observed between attitude towards CPR 
and technical knowledge. On the contrary, the technical 
knowledge of participants was poor (average 8.8 ± 2.3 of 
17), which was in contrast with the findings of Parnell et 
al. (20) who showed that students with a positive atti-
tude toward CPR and first aid acquired a higher technical 
knowledge score than those with a negative attitude. But 
it was in line with the findings of Aaberg et al. (16) and 
Giri et al (21).

In terms of work experience, a correlation was observed 
between the years of work experience and technical 
knowledge (r = 0.317), which was in agreement with the 
findings of Boddu et al. (22) where none of the respon-
dents had attended an educational or training course 
regarding CPR since employment. It suggests that being 
in the work environment could increase the technical 
knowledge of participants effectively. Surprisingly, Tap-
ping and Culverwell (23) found no significant difference 
between the likelihood of the correct answer and the ra-
diologists’ grade (years of experience) for the similar con-
ditions (radiology department).

There was a correlation (r = 0.385) between work experi-
ence and attitude, which suggests that being in the envi-
ronment may alter the attitude of participants. Neverthe-
less, only 56% (n = 48) of participants felt that the role of 
radiographers regarding CPR performance is changing 
positively. A correlation (r = 0.866) was also observed be-
tween age and experience, which confirms the correla-
tion between work experience and technical knowledge 
(24, 25). Therefore, according to the study findings, aging 
increases experience and experience increases the level 
of technical knowledge.

It was also revealed that 59% (n = 51) of subjects felt in-
competent to perform CPR correctly, which was in line 
with the findings of Mpotos et al. (26) who found that 
69% of the subjects felt incompetent to perform CPR cor-
rectly. On the contrary, 80% (n = 70) of the subjects stated 
that the first person arriving to the resuscitation scene 
should perform CPR. It means that the majority of radi-
ology technologists had a reasonable perception of CPR 
importance.

The rate of correct answers to the technical knowledge 
questions was 35% - 80%. Therefore none of the subjects 
answered all questions correctly. But the majority of re-
spondents could answer the easier questions. Since none 
of the participants had attended in-service training since 
employment, it is assumed that educational programs of 
public media such as TV and radio are beneficial as a re-
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minder in this regard. Close contact with the emergency 
department staff should be considered too.

Although the subjects had positive attitude towards 
CPR, their technical knowledge was insufficient. This 

finding should urge decision makers to consider in-ser-
vice education and training of radiology technologists 
considering the growing number of casualties amongst 
critically ill patients referred to radiology departments.

Appendix 1.  Attitude Questions

Type of Attitude Scale

Strongly 
Disagree

Dis Agree No 
Idea

Agree Strongly 
Agree

Section 1: Attitude Towards Cardiopulmonary Resuscitation

- I hesitate to perform defibrillation, because I fear injuring the patient 5 4 3 2 1

- I hesitate to perform defibrillation, because I am not ready

- I hesitate to perform defibrillation with the available device 

- I hesitate to perform defibrillation, because the resuscitation team is 
on the way

+ I am able to perform defibrillation 1 2 3 4 5

- I hesitate to perform defibrillation, the patient might die and I would 
feel guilty

+ I am competent to work in a resuscitation team

- I hesitate to perform defibrillation, because I feel anxious under the 
circumstances 

- My occupational competence is insufficient to adopt the latest 
resuscitation guidelines

Section 2: Positive Attitude Towards Guidelines

+ Resuscitation guidelines can improve the quality of health–care

+ Resuscitation guidelines are convenient to perform

+ Resuscitation guidelines are as useful as educational tools

Section 3: Negative Attitude Towards Guidelines

- Resuscitation guidelines are too expensive for us

- Resuscitation guidelines are not valued in our organization

- Most of our team members have disapproving attitudes towards 
resuscitation

+ Resuscitation guidelines oversimplify medical practices

Section 4: Attitudes Towards Implementation

- I have not seen the guidelines in the unit I worked in

+ Resuscitation Duodecim guidelines were implemented in the unit I 
used to work

+ I have studied the current Duodecim guidelines

Section 5: Attitude Towards Radiographic Experts Role

+ Role of radiography technician is changing due to new resuscitation 
guidelines

+ I think that this role changing is positive

+ All healthcare personnel should be able to perform defibrillation if 
needed

+ I feel the first person arriving the resuscitation scene should perform 
defibrillation
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Appendix 2.  Technical Knowledge Questions

1- What is the Abbreviation of “BLS”?
a. Best Life Support

b. Basic Life Support

c. Basic Lung Support

d. Basic Life Services

2- When you find someone unresponsive in radiology unit, what 
would be your first action? (Note: You are alone there)

a. Open airway

b. Start chest compression

c. Look for safety

d. Give two breathings

3- When you find someone unresponsive which pulse do you 
check?

a. Radial

b. Brachial

c. Ulnar

d. Carotid

4- If you confirm somebody is not responding to you even after 
shaking and shouting at him, what will be your immediate 
action?

a. Start CPR

b. Activate EMS

c. Put him in recovery position

d. Observe

5- Where is the location for chest compression?
a. Left side of the chest

b. Right side of the chest

c. Mid chest

d. Xiphisternum

6- Where is the location for chest compression in infants?
a. One finger breadth below the nipple line

b. One finger breadth above the nipple line

c. At the intermammary line

d. At Xiphisternum

7- If you do not want to give mouth-to-mouth CPR, the following 
can be done EXCEPT

a. Mouth-mask ventilation and chest compression

b. Chest compression only

c. Bag mask ventilation which chest compression

d. No CPR

8- Rate of chest compression in adults and Children during CPR
a. 100/min

b. 120/min

c. 80/min

d. 70/min

9- Ratio of CPR in adult is
a. 15:2

b. 5:1

c. 30:2

d. 15:1

10- Depth of compression in adults during CPR
a. 1 ½ - 2 inches

b. 2 1/2 – 3 inches

c. 1 - 1 ½ inches

d. ½- 1 inch

11- Which surface is suitable for performing CPR?
a. Hard surface

b. Soft surface

c. On the bed

d. Wherever you are dominant

12. What is the appropriate maneuver used for opening airway?
a. Head tilt-chin lift

b. Head flexion-chin lift

c. Head tilt-chin down

d. Head flexion-chin down

13. What is the appropriate approach to ensure effective breath-
ing

a. Asking the patient for symptoms of dyspnea

b. Closing face to the patient’s mouth and nose, looking at the chest 
movement

c. Attention to skin color, dilated pupils and pulse rate

d. Start CPR in not responsive patients

14. If a patient in radiology department suddenly suffers bleed-
ing, what will be your immediate action?

a. Placing the patient in a position with feet above the body

b. using tourniquet above bleeding location

c. Putting a compression bandage on the bleeding location

d. Call emergency unit

15. What is the appropriate position for patient with sever nau-
sea and vomiting?

a. Prone

b. semi sitting

c. sitting

d. lateral

16. What is the sign and symptom of internal bleeding?
a. Flashing, confusion, tachycardia

b. Paleness, LOC decrease, tachycardia

c. Cyanosis, confusion, bradycardia

d. Tiredness, bradypenea, coughing

17. What is the appropriate place for starting CPR?
a. Hard

b. Soft

c. On the bed

d. Each plane that one is dominant when CPR
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