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Abstract 

Background 
The radiation protection practices implemented in the radiology departments of tertiary hospitals in southeastern 
Nigeria have a significant impact on the safety of patients, healthcare professionals, and the general public. However, 
there is a lack of comprehensive understanding regarding adherence to standard radiation protection protocols in 
these departments. 
Objectives 
This study aimed to assess the standard radiation protection practices implemented in radiography departments 
within selected tertiary hospitals in Southeast Nigeria. 
Methods 
The study was a prospective cross-sectional survey. These hospitals include the University of Nigeria Teaching 
Hospital, Ituku Ozalla (UNTH), National Orthopedic Hospital Enugu (NOHE), Nnamdi Azikiwe Teaching Hospital, 
Nnewi, and Federal Medical Center Abakaliki. A total of 72 radiographers working in the abovementioned hospitals 
were included in the study. 
Results 
The quantitative findings revealed varying degrees of compliance with standard radiation practices. While all the 
hospitals employed appreciable shielding measures and demonstrated knowledge of radiation safety guidelines, the 
quality control measures and personnel/workplace monitoring were drastically low. The research also showed that 
little or no work has been done by hospital management and radiographers in updating their existing knowledge, as it 
pertains to standard radiation protection measures. 
Conclusions 
This research thus highlights the urgency of standardized radiation protection practices within radiography 
departments. Recommendations include the allocation of adequate resources to ensure the availability of essential 
protective equipment and infrastructure and the development of comprehensive formal training programs for 
radiographers and other healthcare personnel involved in radiological procedures. 
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1. Background of the study 
The increasing use of diagnostic radiology is 
unquestionably beneficial. However, per capita 
exposure to medical radiation has increased in 
the last two decades and appears to be still 
increasing (1, 2). Several studies carried out in 
Nigeria have shown that the level of adherence to 
and usage of radiation protection practices and 
devices is very low, resulting in unnecessarily 
high levels of ionizing radiation exposure for 

patients and healthcare workers (3, 4). Thus, the 
issue of medical radiation protection and its 
importance for the health of both patients and 
radiation professionals has gained increasing 
interest (5, 6). It is already well established that 
the effects of radiation are cumulative and lead to 
an increased incidence of cancer, cell death, 
genetic damage, and numerous forms of body 
tissue pathology; hence, ionizing radiation at any 
quantity is potentially detrimental to health (7, 8). 
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Radiation damage can occur in many ways, inclu-
ding skin erythema, hair loss, vascular damage, 
internal bleeding, cataracts, cancers, weakened 
immune systems, sterility, mutations in offspring, 
premature aging, and death. (3)


During radiologic examinations, several factors 
are controlled by radiographers, which can maxi-
mize the diagnostic value of the image and 
minimize patient exposure (9, 10). Applying the 
principles of radiation protection can prevent the 
deterministic effects of ionizing radiation and 
decrease the related stochastic effects (11). 
Although several protective measures are con-
sidered significantly simple, radiographers’ pro-
per observance of these measures eliminates 
most of the unwanted and unnecessary radiation 
hazards. The fundamental principles of radiation 
protection are justification, optimization, and 
dose limits (12, 13). These fundamental principles 
imply that only individuals who derive maximum 
benefits from such exposure to ionizing radiation 
are exposed (Justification); radiation dose as a 
result of medical exposure is enough only to 
achieve the needed diagnosis (Optimization); and 
the dose should also be set to ensure that no 
individual faces an unacceptable risk in normal 
circumstances (dose limit) (14, 15).


Moreover, the use of lead aprons and protective 
equipment for patients and their companions 
when the presence of companions during radio-
graphic examination is necessary is highly impor-
tant (16, 17). Consequently, the availability and 
use of radiation protection measures, such as 
time, distance, protective shields (lead shielding 
devices), personnel dosimeters, and sound know-
ledge of radiation protection, are essential (18, 
19). To ensure the safety of patients, providers, 
and staff members, the healthcare community 
must become familiar with the terminology, com-
mon equipment, and standard practices used in 
radiation safety and monitoring. This has led to 
the urgent need for the radiology departments of 
tertiary hospitals in southeast Nigeria to abide by 
standard radiation protection practices for quality 
and efficient healthcare delivery.


Yusuf et al. (20), in Damaturu, Yobe state, shed 
light on significant gaps in radiation protection 
measures among medical personnel. While cer-
tain protective equipment, such as lead aprons 
and shields, is accessible, this study reveals con-
cerns about shortages of thyroid shields and, at 
times, lead gloves, heightening the risk of thyroid 
cancer. The absence of adequate monitoring 
devices leaves workers vulnerable to potential 
radiation overexposure. This research under-

scores the vital necessity of complete safety 
compliance, urging the thorough implementation 
of quality assurance initiatives, consistent pro-
fessional development programmes, and the 
incorporation of monitoring devices to ensure 
comprehensive protection. By addressing these 
issues, the study emphasizes the potential to 
minimize repeat exposures, enhance radiograph 
quality, and ultimately safeguard both patients 
and medical staff.


The study conducted by Eze et al. (3) focused on 
radiation protection practices among Radiogra-
phers in Lagos, Nigeria. Radiographers generally 
had a good understanding of radiation protection, 
scoring an average of 73% in knowledge assess-
ment, outperforming a similar study in England. 
However, the use of exposure charts was 
deemed crucial, especially in centers lacking mo-
dern equipment, to prevent unnecessary patient 
irradiation. The presence of obsolete X-ray ma-
chines without quality assurance tests and the 
absence of medical physicists raised concerns.


Protective measures such as gonad shields were 
often ignored in government hospitals, possibly 
due to lax regulatory oversight. Discrepancies in 
radiation protection devices were observed bet-
ween radiographers' claims and actual availability 
in government hospitals. The importance of 
wearing dosimeters was highlighted to avoid ex-
ceeding radiation dose limits.


In the Association of Radiographers of Nigeria's 
journal, Skam et al. (21) examined radiographic 
room design and radiation protection in diagnos-
tic facilities in Katsina State, Nigeria. The study 
showed that X-ray rooms in the surveyed centers 
lacked proper radiation protection for operators 
and others within the controlled area, potentially 
due to inadequate room dimensions. The authors 
highlighted the importance of the inverse square 
law, where radiation intensity decreases with dis-
tance from the source, emphasizing that larger 
room dimensions increase the distance between 
the X-ray tube and the control room, reducing 
radiation exposure. However, the diagnostic faci-
lities did not adhere to the recommended guide-
lines from the NNRA and IAEA in terms of room 
design.


A study conducted in Rwandan public hospitals 
by Patrick et al. (22) revealed similarities between 
Nigerian and Rwandan hospitals regarding per-
sonal radiation monitoring. The study highlighted 
the inadequate enforcement of personal radiation 
dosimeter use and reading, which poses potential 
risks of radiation exposure to staff. The moni-
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toring frequency of the dosimeters was far from 
the recommended standards, with only 3% being 
monitored monthly and 34% every three months.


Al-sayyari et al. (23) carried out research in Saudi 
Arabia. Their research aimed to assess radiation 
protection practices among radiography students 
in Saudi Arabia. They carried out the study 
among 110 radiologic technologist students and 
discovered that all the students in the study 
made use of TLD cards. They also had good 
knowledge of the radiation protection practices 
that are necessary when taking radiographs.


Fiagbedzi et al. (24) surveyed radiographers in 
Ghana to assess their radiation protection prac-
tices and discovered that while more than ninety 
percent of the radiographers had personnel 
dosimeters, only 25% of the radiographers made 
use of the dosimeters; however, the adherence to 
radiation protection practices was fairly satis-
factory and was higher among the 35-45 years 
age group. Additionally, they discovered that 
radiographers who had worked for less than 5 
years had a higher odds ratio of having comple-
ted some radiation training course.


Abdelrahman et al. (25) carried out a survey 
among radiologists in tertiary hospitals in Jordan 
to determine their level of compliance with 
radiation protection practices. They discovered 
that among the 62 respondents in the study, the 
use of lead aprons and thyroid shields was 
commonplace, whereas the use of lead-lined 
eyeglasses was very rare (3.2%), 93.5% of the 
radiologists always used a personal dose moni-
toring device, and 66.1% of the radiologists 
reported unnecessary exposure to the patient.

Lewis et al. (26) carried out a qualitative study 
among South African radiographers to determine 
their adherence to radiation protection practices. 
The researchers found that most of the radiogra-
phers had good knowledge of radiation pro-
tection; however, compliance remained a perso-
nal choice, and some of the factors that made 
them less likely to carry out radiation protection 
included the rush to attend to emergency pa-
tients, patients’ knowledge of radiation pro-
tection, inadequate training during analog-to-
digital migration, managerial support, imaging re-
ferrals, etc. The radiographers concluded that 
although the level of knowledge was high, the 
practice did not reflect the knowledge because 
the radiographers did not internalize the informa-
tion that they had known properly; they proposed 
ways of improving compliance with radiation 
protection guidelines.


The radiation protection practices implemented in 
the radiology departments of tertiary hospitals in 
southeastern Nigeria have a significant impact on 
the safety of patients, healthcare professionals, 
and the general public. However, there is a lack of 
comprehensive understanding regarding ad-
herence to standard radiation protection proto-
cols in these departments (2). This research 
aimed to identify the current state of radiation 
protection practices in the radiography depart-
ments of several selected hospitals in south-
eastern Nigeria and assess their compliance with 
established standards. Although studies have 
been conducted across different geopolitical 
zones with respect to these growing concerns, as 
of the time of this study, no concrete survey has 
been carried out across the radiology depart-
ments of tertiary hospitals in southeastern 
Nigeria. Hence, this research seeks to bridge this 
gap.


2. Methods 
A cross-sectional prospective study was con-
ducted in four federal government-owned hospi-
tals in southeastern Nigeria. These hospitals 
include the University of Nigeria Teaching Hospi-
tal, Ituku Ozalla (UNTH), National Orthopedic 
Hospital Enugu (NOHE), Nnamdi Azikiwe Tea-
ching Hospital, Nnewi, and Federal Medical Cen-
ter Abakaliki. A total of 72 radiographers working 
in the abovementioned hospitals were included in 
the study. The study was carried out between 
August 2023 and February 2024. The inclusion 
criteria included practicing radiographers in 
government-owned tertiary hospitals in south-
eastern Nigeria and receiving a willingness to 
participate in the study.


2.1 Method of Data Collection 
A well-structured questionnaire was used for the 
collection of the data. All participants were 
provided with clear information about the pur-
pose of the study, and informed consent was ob-
tained prior to their participation. The question-
naire comprises three sections. Section A is 
based on the sociodemographic information of 
the respondents. Section B was concerned with 
assessing the integrity of the shielding used and 
the X-ray room design in reducing radiation expo-
sure; section C was concerned with evaluating 
the level of radiation protection knowledge and its 
application, which was exhibited by radiogra-
phers. Finally, section D assesses the effective-
ness of workplace and personnel monitoring and 
quality control.
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A total of 72 well-composed questionnaires were 
distributed to the sample for data collection. 
These were completed and returned, after which 
the information provided was extracted and 
analyzed. The questionnaire used for this study is 
provided in the Appendix.


2.2 Data Analysis 
The data were analyzed using the Microsoft 
Statistical Package for Social Sciences (SPSS) 
version 25, and the Pearson correlation coeffi-
cients were calculated for the study parameters. 
The demographic data were analyzed using 
descriptive statistics. The data were analyzed 
using a quantitative method. The quantitative 
data collected were analyzed using tables for 
frequency and percentage.


3. Results 
A cross-sectional study was carried out among 
practicing radiographers in several selected 
tertiary hospitals in southeastern Nigeria. A total 
of 72 questionnaires were administered to the 
respondents; the questionnaires were manually 
distributed and successfully completed and 

returned, for a response rate of 100%. The ana-
lysis in this research was performed using SPSS 
(Statistical Package for Social Sciences) version 
25, where respondents’ answers were analyzed 
using both descriptive and inferential statistics 
and are presented in tables as follows Figure 3.1: 
Demographics of the Respondents.


As depicted in Figure 3.1 above, a total of 46 
males (63.9%) and 25 females (34.7%) partici-
pated in the study. Forty-six respondents (63.9%) 
were within the age range of 21–35 years, and 25 
respondents (34.7%) were within the age range of 
36–50 years. Thirty-four respondents (47.2%) 
were interns/corps members, 17 respondents 
(23.6%) were basic-level radiographers, 13 
respondents (18.1%) were senior/principal radio-
graphers, and 7 respondents (9.7%) were assis-
tant chief/chief radiographers. Forty-three 
respondents (59.7%) had practiced for 1–5 years, 
14 respondents (19.4%) had practiced for 6–10 
years, 9 respondents (12.5%) had practiced for 
11–15 years, and 5 respondents (6.9%) had 
practiced for 16–20 years. Fifty-six respondents 
(77.8%) had a B.Sc, and 15 respondents (20.8%) 
had an M.Sc. Twenty-one respondents (29.2%) 
worked at the University of Nigeria Teaching 
Hospital (UNTH), 15 respondents (20.8%) worked 
at the National Orthopaedic Hospital Enugu 
(NOHE), 18 respondents (25.0%) worked at the 
Federal Medical Centre (FMC) Abakaliki, and 18 
respondents (25.0%) worked at the Nnamdi Aziki-
we University Teaching Hospital (NAUTH). The 
detailed data are shown in Table 3.1 (see Appen-
dix).

As illustrated in Figure 3.2, the majority of the res-

pondents affirmed (agree) that the X-ray room 
design is purpose-built for radiological proce-
dures (91.7%), the lead-lined walls and doors in 
the X-ray room are in good condition (79.1%), the 
X-ray control room is adequately shielded to re-
duce radiation exposure to the operator (82.0 %), 
the availability of radiation shielding equipment 
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Figure 3.1: Demographics of the Respondents
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(lead aprons, lead gloves, googles, gonads, and 
thyroid shields) is adequate (73.6%), the shielding 
devices (lead aprons, lead gloves, googles, go-
nads, and thyroid shields) are in good condition 
(68.0%), the calibration of the X-ray machine is 
accurate (61.3%), the X-ray machine is equipped 
with appropriate safety interlocks to prevent acci-
dental exposure (68.1%), and the distance bet-

ween the X-ray tube and erect bucky 180 cm 
from the focal spot (65.3%). However, the majo-
rity of the respondents were undecided as to 
whether the personnel dosimeters for radiogra-
phers were adequate and in good condition 
(mean value = 3.11± 1.37). The detailed data are 
shown in Table 3.2 (see Appendix).


As depicted in Figure 3.3, the majority of the res-
pondents strongly agreed that they understood 
the principles of radiation protection and the 
regulatory guidelines and local protocols related 
to radiation safety (94.5%), were aware of the 
appropriate safety measures to minimize radia-
tion exposure to patients and staff (94.4%), were 
aware of the proper use and maintenance of 
radiation shielding devices and equipment (94.5 
%), consistently applied radiation safety practices 
during radiographic procedures (95.5%), and en-
couraged patients to follow radiation safety 
guidelines during their examinations (94.4%). 

Additionally, they were advised that patients wear 
appropriate protective devices during radio-
graphic procedures (94.4%), and they kept them-
selves updated with the latest advancements in 
radiation protection practices (86.1%). However, 
the majority of the respondents were not sure if 
the healthcare workers in their hospital received 
formal training in radiation safety and protection 

(mean value = 3.29±1.43). The detailed data are 
shown in Table 3.3 (see Appendix).


As depicted in Table 3.4 (see Appendix), the ma-
jority of the respondents disagreed with the fol-
lowing: There are well-defined established radia-
tion safety protocols and quality assurance pro-
cedures in your hospital (62.5%), the established 
workplace protocol is consistently implemented 
and followed (69.5%), the X-ray rooms are often 
assessed for structural integrity and radiation lea-
kage (84.8%), the radiation shielding equipment 
is regularly assessed for structural integrity and 
radiation leakage (76.4%), there are mechanisms 
in place to address and rectify equipment mal-
functions promptly (65.3%), the personnel dosi-
metry (e.g., badges) is provided to healthcare 
workers regularly exposed to radiation (65.3%), 
and the personnel dosimeters are frequently 
exchanged and analyzed for radiation exposure 
(70.8%). There is also a mechanism in place to 
raise awareness among healthcare workers about 
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p 5

Figure 3.2: Assessment of Radiographers’ Perception of the Integration of the X-ray Room Shield (SA= strongly agreed, A= 
Agreed, U= Undecided, D= Disagree, SD= Strongly Disagree)
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the importance of radiation safety (77.9%). 
However, regarding whether there are well-
defined established radiation safety protocols 
and quality assurance procedures in your hos-
pital, the majority of the respondents were not 
sure (mean value = 2.72±1.42).


4. Discussion 
The findings of this study showed that while X-ray 
rooms are purposely built for radiological pro-
cedures with walls and control rooms adequately 
lead-lined to evert or reduce radiation exposure 
to people in adjacent rooms as well as to the 
operator (radiographer) in the cubicle, there is a 
slight lack of compliance in the area of personal 
radiation protective equipment (PPE). In the hos-
pitals visited for this study, the lead aprons, 
gonads, and thyroid shields were fairly adequate. 
Additionally, approximately 70% of the radiogra-
phers did not have dosimeters, while those who 
had rarely worn them while on duty.

Furthermore, the results also showed that the 
radiographers in the hospitals included in the 
study possessed sound knowledge and applica-
tion of radiation protection measures, as they 
related to regulatory guidelines, the use of 
shielding equipment, and patient orientation. 
However, there is no formal training on radiation 
safety and protection for radiographers or other 
healthcare workers. Additionally, radiographers 
rarely update themselves with the latest advance-
ments in radiation protection practices. This only 
means that, outside the formal school walls, little 
or nothing is done by the hospital or the radio-

graphers to improve their knowledge, as it per-
tains to radiation protection knowledge.


Again, the quality control measures and work-
place/personnel monitoring in the hospitals used 
for this study were abysmally poor. First, there is 
no well-defined quality control procedure in 
hospitals. These findings show that diagnostic 

equipment such as X-ray machines, digitizers, 
and cassettes, among others, is not checked for 
functional integrity; thus, these devices are left to 
use until heavy and noticeable damage occurs 
before service engineers are consulted. This also 
means that personal radiation protective equip-
ment (PPE), such as lead aprons, gonads, and 
thyroid shields, even the operator’s cubicle, are 
rarely assessed for structural integrity and re-
placement. Hence, no adequate radiation pro-
tection measures are put in place, and it puts the 
patients, radiographers or patient’s relatives in 
cases where it is required that they be present in 
the diagnostic room during radiological proce-
dures.


5. Conclusion 
In conclusion, this study revealed that in the area 
of optimal radiation protection practices among 
radiographers, there is much additional work to 
be done.

From the study above, it is evident that while 
most radiographers demonstrate an appreciable 
level of knowledge in radiation protection, there is 
a large gap in the application of this knowledge. 
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Figure 3.3: Assessment of Radiographers’ Knowledge of Radiation Protection
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Therefore, hospital management and radiology 
unit leadership must take action to address the 
situation, starting by implementing the recom-
mendations outlined above.
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TABLE 3.1: DEMOGRAPHIC CHARACTERISTICS OF THE RESPONDENTS  (n=72)

Variables Frequency Percentage (%)

Gender

Male 46 63.9

Female 26 36.1

Total 72 100.0

Age (Years)

21-35 years 46 63.9

36-50 years 25 34.7

51 and above 1 1.4

Total 72 100.0

Rank

Intern/corps member 34 47.2

Basic radiographer 17 23.6

Senior/principal radiographer 14 19.4

Asst chief/chief radiographer 7 9.7

Total 72 100.0

Years of Practice

1-5 years 43 59.7

6-10 years 14 19.4

11-15 years 9 12.5

16-20 years 6 8.3

21 years and above 0 0

Total 72 100.0

Highest qualification Level

B.Sc 56 77.8

M.Sc 15 20.8

Ph.D 1 1.4

OTHERS (PG.D/PG.C) 0 0

Total 72 100.0

Hospital of Practice

UNTH 21 29.2

NOHE 15 20.8

FMC Abakiliki 18 25.0

NAUTH 18 25.0

Total 72 100.0
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Table 3.2: ASSESSMENT OF RADIOGRAPHER’S PERCEPTION ON THE INTEGRITY OF THE X-RAY ROOM SHIELDING

Variables SD (%) D 
(%)

N 
(%)

A 
(%)

SA 
(%)

Mean±S.D Remark

The X-ray rooms design are 
purpose-built for radiological 
procedures

00(0.0) 03(4.2) 03(4.2) 12(16.7) 54(75.0) 4.63±0.76 Strongly 
agree

The lead-lined walls and doors in 
the X-ray room are in good 
condition

00(0.0) 07(9.7) 08(11.1) 24(33.3) 33(45.8) 4.15±0.97 Agree

The X-ray control room is 
adequately shielded to reduce 
radiat ion exposure to the 
operator

00(0.0) 09(12.5) 04(5.6) 21(29.2) 38(52.8) 4.22±1.02 Strongly 
agree

The availability of radiation 
shie ld ing equipment ( lead 
aprons, lead gloves, googles, 
gonad shields, and thyroid 
shields) are adequate

01(1.4) 15(20.8) 03(4.2) 35(48.6) 18(25.0) 3.75±1.10 Agree

The shielding devices (lead 
aprons, lead gloves, googles, 
gonad, and thyroid shields) are 
in good condition

00(0.0) 09(12.5) 14(19.4) 34(47.2) 15(20.8) 3.76±0.93 Agree

The personnel dosimeter for 
radiographers are adequate and 
in good condition

10(13.9) 21(29.2) 04(5.6) 25(34.7) 12(16.7) 3.11± 1.37 Neutral

The calibration of the X-ray 
machine is accurate

02(2.8) 11(15.3) 15(20.8) 30(41.7) 14(19.4) 3.60±1.06 Agree

The X-ray machine is equipped 
with appropriate safety interlocks 
to prevent accidental exposure.

02(2.8) 07(9.7) 14(19.4) 29(40.3) 20(27.8) 3.81±1.04 Agree

The distance between the X-ray 
tube and the erect bucky is 180 
cm from the focal spot

05(6.9) 07(9.7) 13(18.1) 26(36.1) 21(29.2) 3.71±1.19 Agree
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Table 3.3: ASSESSMENT OF RADIOGRAPHER’S KNOWLEDGE OF RADIATION PROTECTION

Variables SD 
(%)

D 
(%)

N 
(%)

A 
(%)

SA 
(%)

Mean±S.D Remark

I understand the principles of 
radiation protection and the 
regulatory guidelines and local 
protocols related to radiation 
safety.

02(2.8) 02(2.8) 00(0.0) 28(38.9) 40(55.6) 4.42±0.87 S t r o n g l y 
agree

I am aware of the appropriate 
safety measures to minimize 
radiation exposure to patients 
and staff

02(2.8) 02(2.8) 00(0.0) 17(23.6) 51(70.8) 4.57±0.97 S t r o n g l y 
agree

I am aware of the proper use 
and maintenance of radiation 
s h i e l d i n g d e v i c e s a n d 
equipment

01(1.4) 03(4.2) 00(0.0) 28(38.9) 40(55.6) 4.43±0.82 S t r o n g l y 
agree

The healthcare workers in my 
hospital received formal training 
in radiation safety and protection

07(9.7) 22(30.6) 08(11.1) 13(18.1) 22(30.6) 3.29±1.43 Neutral

I consistently apply radiation 
s a f e t y p r a c t i c e s d u r i n g 
radiographic procedures. 

01(1.4) 02(2.8) 00(0.0) 37(51.4) 32(44.4) 4.35±0.75 S t r o n g l y 
agree

I encourage patients to follow 
radiation safety guidelines 
during their examinations

01(1.4) 03(4.2) 00(0.0) 26(36.1) 42(58.3) 4.46±0.82 S t r o n g l y 
agree

I ensure that patients wear 
appropriate protective devices 
during radiographic procedures.

01(1.4) 03(4.2) 00(0.0) 33(45.8) 35(48.6) 4.36±0.81 S t r o n g l y 
agree

As a radiographer, I keep myself 
u p d a t e d w i t h t h e l a t e s t 
advancements in radiation 
protection practices.

02(2.8) 06(8.3) 02(2.8) 28(38.9) 34(47.2) 4.19±1.03 Agree
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Table 3.4: ASSESSMENT OF THE EFFECTIVENESS OF WORKPLACE/PERSONNEL MONITORING AND QUALITY 
CONTROL 

n = 72

Variables SD 
(%)

D 
(%)

N 
(%)

A 
(%)

SA 
(%)

Mean±S.D Remark

There is a well-defined 
established radiation 
safety protocols and 
quality assurance 
procedures in your hospital

13(18.1) 32(44.4) 02(2.8) 12(16.7) 13(18.1) 2.72±1.42 Neutral

The established workplace 
protocol is consistently 
implemented and followed

19(26.4) 31(43.1) 03(4.2) 13(18.1) 06(8.3) 2.39±1.28 Disagree

The X-ray rooms are often 
assessed for structural 
integrity and radiation 
leakage

21(29.2) 40(55.6) 02(2.8) 05(6.9) 04(5.6) 2.04±1.05 Disagree

The radiation shielding 
equipment is regularly 
assessed for structural 
integrity and radiation 
leakage

33(45.8) 22(30.6) 01(1.4) 10(13.9) 06(8.3) 2.08±1.34 Disagree

There are mechanisms in 
place to address and 
rectify equipment 
malfunctions promptly.

19(26.4) 28(38.9) 01(1.4) 18(25.0) 06(8.3) 2.50±1.34 Disagree

The personnel dosimetry 
(e.g., badges) are provided 
to healthcare workers 
regularly exposed to 
radiation	

21(29.2) 26(36.1) 02(2.8) 17(23.6) 06(8.3) 2.46±1.35 Disagree

The personnel dosimeters 
are frequently exchanged 
and analyzed for radiation 
exposure

23(31.9) 28(38.9) 02(2.8) 14(19.4) 05(6.9) 2.31±1.30 Disagree

There is a mechanism in 
place to raise awareness 
among healthcare workers 
about the importance of 
radiation safety

25(37.7) 29(40.3) 03(4.2) 08(11.1) 07(9.7) 2.35±1.65 Disagree
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QUESTIONNAIRE 

Department of Medical Radiography and Radiological Sciences, 

Faculty of Health Sciences and Technology 

College of Medicine, 

University of Nigeria, Enugu Campus, 

August, 2023 

Dear Respondent, 

This research questionnaire assessed standard radiation protection practices in the radiography 
departments of several selected tertiary hospitals in southeastern Nigeria. 

This research was carried out by the Authors. This study is being conducted for academic purposes, and the 
researchers will be grateful if you provide answers to the questions posed with the utmost sincerity. 

Please note that the strictest confidentiality will be assured with respect to the response given as facts are 
needed for academic purposes. 

Thank you for your anticipated cooperation. 

Yours faithfully, 

Authors 

https://doi.org/10.59667/sjoranm.v25i1.14
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SECTION A: SOCIO-DEMOGRAPHIC DATA 

Instruction: Kindly tick [√] against the option of your choice. 

1) Gender:	 a) Male [    ]	 b) Female [    ] 
2) Age:		 a) 21-35 [    ]	 b) 36-50 [    ]	 c) 51 and above [    ] 
3) Rank:	 a) Intern/Corps member [    ] 

	 	 b) Basic radiographer [    ] 
	 	 c) Senior/Principal radiographer [    ] 
	 	 d) Asst Chief/ Chief radiographer [    ] 

4) Years of practice:	 a) 1-5 [    ] 
	 	 	 b) 6-10 [    ] 
	 	 	 c) 11-15 [    ] 
	 	 	 d) 16-20 [    ] 
	 	 	 e) 21 and above [    ] 

5) Highest Qualification:	 a) B.Sc. [    ]	 b) M.Sc. [    ]	 c) Ph.D. [    ]	 d) Others specify [    ] 
6) Hospital of practice 

a. UNTH [    ]	 b) NOHE [    ]	 c) FMC Abakaliki [    ]	 d) NAUTH [    ]

https://doi.org/10.59667/sjoranm.v25i1.14
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SECTION B: ASSESSMENT OF THE INTEGRITY OF THE SHIELDING EQUIPMENT USED 

AND THE X-RAY ROOM DESIGN IN REDUCING RADIATION EXPOSURE IN SOME 

SELECTED TERTIARY HOSPITALS IN SOUTH EASTERN NIGERIA. 

Please tick (√) in the appropriate box 

Strongly Agree (SA), Agree (A), Disagree (D), Strongly Disagree (SD), and Not Sure (NS). 
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S/N Assessment of the integrity of the shielding equipment used and the X-ray 
room design in reducing radiation exposure in some selected tertiary 
hospitals in south eastern Nigeria

SA A D SD NS

1. The X-ray rooms design are purpose-built for radiological procedures

2 The lead-lined walls and doors in the X-ray room are in good condition

3. The X-ray control room is adequately shielded to reduce radiation exposure to the 
operator

4. The availability of radiation shielding equipment (lead aprons, lead gloves, 
googles, gonad and thyroid shields) are adequate

5. The shielding devices (lead aprons, lead gloves, googles, gonad and thyroid 
shields) are in good condition

6. The personnel dosimeter for radiographers are adequate and in good condition

7. The calibration of the X-ray machine are accurate

8. The X-ray machine is equipped with appropriate safety interlocks to prevent 
accidental exposure.

9. The distance between the X-ray tube and erect bucky 180 cm from the focal spot
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SECTION C: EVALUATION OF THE LEVEL OF RADIATION PROTECTION KNOWLEDGE
—AND ITS APPLICATION—EXHIBITED BY RADIOGRAPHERS IN SOME-SELECTED 
TERTIARY HOSPITALS IN SOUTH EASTERN NIGERIA. 

Please tick (√) in the appropriate box 

Strongly Agree (SA), Agree (A), Disagree (D), Strongly Disagree (SD), and Not Sure (NS). 
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S/N Measures to reduce the incidence of medical litigation among 
practicing radiographers

SA A D SD NS

1. I understand the principles of radiation protection and the regulatory 
guidelines and local protocols related to radiation safety.

2. I am aware of the appropriate safety measures to minimize radiation 
exposure to patients and staff

3. I am aware of the proper use and maintenance of radiation shielding 
devices and equipment

4,. The healthcare workers in my hospital received formal training inradiation 
safety and protection

5. I consistently apply radiation safety practices during radiographic 
procedures. 

6. I encourage patients to follow radiation safety guidelines during their 
examinations

7. I ensure that patients wear appropriate protective devices during 
radiographic procedures.

8. As a radiographer, I keep myself updated with the latest advancements in 
radiation protection practices.
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SECTION D: ASSESSMENT OF THE EFFECTIVENESS OF WORKPLACE AND PERSONNEL 
MONITORING AND QUALITY CONTROL IN SOME-SELECTED TERTIARY HOSPITALS IN 
SOUTH EASTERN NIGERIA. 

Please tick (√) in the appropriate box 

Strongly Agree (SA), Agree (A), Disagree (D), Strongly Disagree (SD), and Not Sure (NS). 
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S/N Assessment of the effectiveness of workplace and personnel 
monitoring and quality control in some selected tertiary hospitals in 
south eastern Nigeria

SA A D SD NS

1. There is a well-defined established radiation safety protocols and quality 
assurance procedures in your hospital

2. The established workplace protocol are consistently implemented and 
followed

3. The X-ray rooms are often assessed for structural integrity and radiation 
leakage

4. The radiation shielding equipment are regularly assessed for structural 
integrity and radiation leakage

5. There are mechanisms in place to address and rectify equipment 
malfunctions promptly.

6. The personnel dosimetry (e.g., badges) are provided to healthcare workers 
regularly exposed to radiation	

7. The personnel dosimeters are frequently exchanged and analyzed for 
radiation exposure

8. There is a mechanism in place to raise awareness among healthcare 
workers about the importance of radiation safety
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