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We investigate the ionizing radiation exposure awareness and subject matter knowledge among clinical radiology technicians
working in state and private hospitals in Mogadishu, Somalia. Research data are collected via face to face interviews with
a prepared questionnaire performed between April and May 2018 in Mogadishu, Somalia. A total of 61 clinical radiology
technicians working in 10 state and private hospitals in Mogadishu volunteered to be part of this study. Among the participants,
awareness of the harmful effects of ionizing radiation and sufficient subject matter knowledge were lacking. In addition, radiation
protection equipment during radiological examinations were not adequately used by clinical radiology technicians. Our results
indicate a necessity to retrain and improve the technician education curriculum before and after graduation to create a safer
environment both for hospital staff and patients during radiological examinations.

INTRODUCTION

Radiation has long been used in the medical field,
with rapid development of new diagnostic and
treatment technologies use of radiation-emitting
devices are ever-increasing(1). Although ionizing
radiation is widely used in diagnostic imaging and
disease treatment, it has harmful biological effects
on living organisms such as DNA damage in cells,
leading to genetic defects and cell death. In the
healthcare setting, harmful biological effects of
ionizing radiation affecting patients and hospital
staff depends on exposure time, radiation strength
and the body part exposed. Some harmful effects
occur immediately after exposure, whereas others
may not manifest until several years later(2–4)

necessitating thorough understanding of the subject
and responsible use of medical devices emitting
ionizing radiation(5,6). Increased occurrence of
hematologic diseases, dermatosis, cataracts and
increased number of cancer cases among clinical
staff exposed to harmful radiation, calls for research
on protection methods as well(7). In this regard,
the European Union has established guidelines on
radiation protection criteria and accordingly, safety
standards have been established for patients and
healthcare staff working with radiation(8).

Research reports show that insufficient informa-
tion on the harmful effects of ionizing radiation and
safety procedures, cause hundreds of unnecessary

examinations increasing exposure time for both
patients and staff(9,10).

In the healthcare setting, radiology technicians are
the staff dealing directly with patients whether for
diagnostic imaging or treatment administration. In
general radiology technicians are either trained via
vocational high schools or vocational schools in uni-
versities. There are very few studies that measure the
practical knowledge level of radiology technicians,
regarding radiation safety and protection(11,12). At
the same time, there are not enough studies showing
the radiation safety and knowledge levels of radiology
technicians in Mogadishu, Somalia.

As shown by several authors, radiology techni-
cians generally need to improve their awareness and
subject matter knowledge on radiation safety and
specific actions are recommended for this purpose(13).

In this study, we investigated the ionizing radiation
exposure awareness and subject matter knowledge
among clinical radiology technicians working in state
and private hospitals in Mogadishu, Somalia. Both
advanced medical equipment and qualified personnel
are in short supply in hospitals. Most of the radiol-
ogy technicians are working in classical radiological
techniques. Use of complex radiological examination
is significantly limited due to lack of technology and
human resource.

Our study is first of its kind in Somalia with an aim
to understand the level of education and awareness
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Table 1. Demographic information on participant’s age, gender, education level and work experience.

n % Mean (years)

Age (years) 18–30 31 50.8 34.5
31–40 14 22.9
>40 16 26.3

Years of
occupational
experience

<5 37 60.7 8.4
5–10 9 14.8
>10 15 24.5

Education Vocational high school 32 52.4
University (associate degree) 29 47.6

Gender Male 54 88.5
Female 7 11.5

regarding radiation exposure and protection among
clinical radiology technicians.

MATERIALS AND METHODS

A total of 61 (among 70) clinical radiology tech-
nicians working in 10 state and private hospitals
in Mogadishu volunteered to be part of this cross-
sectional survey study. Ethics committee approval is
obtained from Mogadishu Recep Tayyip Erdogan
Training and Research Hospital (MSTH/4522-38).
Research data are obtained via face to face interviews
involving a prepared questionnaire and collected
by students of the University of Health Sciences
Turkey, Somalia Mogadishu Recep Tayyip Erdogan
Vocational School of Health Services, visiting
hospital sites between April 2018 and May 2018 in
Mogadishu. Study participants are interviewed in
the local language. The questionnaire used at each
interview consisted of 16 questions about radiation
protection awareness and knowledge level. Only
participants who obtained their degree from an
institution in Somalia were included. Staff who did
not volunteer and participants who did not answer all
the questions were left out of the study. Demographic
information on the participant’s gender, education
level and work experience are given in Table 1.
The mean age of participants is 34.5, mean years
occupational experience is 8.4. Among participants
32 (52.4%) had a vocational high-school degree, 29
(47.6%) had an associate degree from the university.
Fifty-four (88.5%) participants were male and seven
(11.5%) participants were female.

Also in the questionnaire, there are questions
regarding; level of knowledge about the types of
radiation used for medical imaging, types of medical
imaging devices and associated working principles,
tissue types and their sensitivity to ionizing radiation,
symbols representing ionizing and nonionizing
radiation, the use of radiation warning symbol
regarding ‘pregnant women and those suspected

of pregnancy’ in diagnostic radiology, radiation
protection equipment and use cases, use of personal
dosemeter badges.

There is a significant shortage of medical equip-
ment and experienced technicians working in radiol-
ogy departments of both private and state hospitals in
Mogadishu. Due to this shortage, technicians usually
operate several devices, therefore it is hard to attribute
a specific main working area to a technician. For
this reason, we have left out information on specific
working areas.

Statistical Analysis

Data analysis was carried out using the SPSS 25
statistical software. Chi-square, Fisher’s Exact and
Likelihood Ratio tests were used to understand the
relationship between variables. The values of p < 0.01
were considered significant.

RESULTS

Answers to the questionnaire where participants give
their assessment regarding tissue sensitivity and resis-
tance to ionizing radiation for certain tissues are given
in Table 2. In addition, the responses of the partic-
ipants regarding medical imaging devices that emit
and do not emit radiation are shown in Table 2. Of all
the participants, reproductive organs 83.6% (n = 51),
central nervous system 68.8% (n = 42), bone marrow
86.8% (n = 53) and thyroid gland 72.1% (n = 44),
were answered as sensitive to ionizing radiation. Simi-
larly answers were given as reproductive organs 16.4%
(n = 10), central nervous system 31.2% (n = 19),
bone marrow 13.2% (n = 8) and thyroid gland 27.9%
(n = 17), are resistant to radiation.

Table 2 shows the participants response whether
the mentioned imaging modality emits harmful radi-
ation. Of all the participants, X-ray 96.7% (n = 59),
Mammography 93.4% (n = 57), computed tomogra-
phy (CT) 90.1% (n = 55), magnetic resonance imaging
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Table 2. Responses to tissue radiation sensitivity and radiation awareness per imaging modality.

Radiation sensitive Radiation resistant

n % n %

Reproductive organ 51 83.6 10 16.4
Central nervous system 42 68.8 19 31.2
Bone marrow 53 86.8 8 13.2
Thyroid gland 44 72.1 17 27.9

Emit harmful radiation

Yes No

n % n %
X-ray 59 96.7 2 3.3
Mammography 57 93.4 4 6.6
Computed tomography 55 90.1 6 9.9
Magnetic resonance

imaging
39 63.9 22 36.1

Ultrasound 23 37.7 38 62.3

(MRI) 63.9% (n = 39) and ultrasound 37.5% (n = 23)
answered as emitting ionizing radiation. Similarly, X-
ray 3.3% (n = 2), mammography 6.6% (n = 4), CT
9.9% (n = 6), MRI 36.1% (n = 22) and ultrasound
62.3% (n = 38) answered as not emitting harmful
radiation.

Among the participants, 32 were high-school
graduate and 29 were university graduates with an
associate degree. No statistically significant difference
was found regarding modality wise harmful radiation
awareness and level of education (Table 3). In
addition, participant’s responses regarding image
acquisition expertise, use of radiation protection and
dosemeter equipment with respect to education level
have been evaluated and no statistically significant
difference has been found as shown in Table 3.

Answers of the participants to the related ques-
tions are given in Table 4. About 18% (n = 11) did
not have enough knowledge about radiation safety
and protection. Almost 29.5% (n = 18) did not have
enough knowledge about the properties of X-ray and
gamma radiation used in medical imaging. Approxi-
mately 39.3% (n = 24) did not know the warning sym-
bols representing types of ionizing radiation. About
52.4% (n = 32) did not know the symbol represent-
ing nonionizing (radio frequency) radiation. Almost
42.6% (n = 26) did not know the existence of a
warning sign related to pregnancy and X-ray. Approx-
imately 85.2% (n = 52) did not use dosemeter in
routine clinical practice.

DISCUSSION

There is a lack of scientific research regarding health-
care practice carried out in Somalia. In this study,

we investigated the radiation protection knowledge
and attitude among practicing radiology technicians
in Mogadishu, Somalia. Studies regarding radiation
safety awareness among healthcare workers in
Turkey(14) and Italy(15) have been reported, however,
to our knowledge, a similar research study for
Somalia was not presented in literature.

Medical imaging has become an indispensable
part of medical practice in diagnosis and treatment.
It is important to be aware of the potential damages
of radiation used in the process. Awareness about
radiation protection is equally important. ALARA
(as low as reasonably achievable) is a well-known
safety principle to minimize exposure to ionizing
radiation doses. This principle means that even
if it is a small dose if receiving that dose has no
direct benefit, one should try to avoid it. In a
healthcare setting, the patient and the radiology
personnel must take the minimum dose. Both
should be protected from unnecessary or excessive
irradiation since ionizing radiation destroys or causes
chromosomal damages in living tissues by stripping
electrons from atoms and molecules. Benefit and
risk analysis of using ionizing radiation should be
made(16).

Evaluating participant knowledge regarding tissue
sensitivity and resistance to ionizing radiation; was
found to be adequate, except for the response con-
cerning the central nervous system (Table 2). Partic-
ipant knowledge on medical imaging devices involv-
ing harmful radiation; X-ray, CT and mammography
information level were found to be sufficient. How-
ever, it is interesting to note that the number of radi-
ology technicians who replied that ionizing radiation
is involved in ultrasound and MRI was found to be
quite high as shown in Table 2.
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Table 3. Responses per imaging modality, expertise and use of protective equipment with regards to schooling degree level.

n P-value

High school University

Yes No Yes No

Does X-ray emit harmful radiation? 31 1 28 1 0.944
Does ultrasound emit harmful radiation? 15 17 8 21 0.121
Does CT emit harmful radiation? 27 5 28 1 0.111
Does MRI emit harmful radiation? 21 11 18 11 0.773
Does mammography emit harmful

radiation?
31 1 26 3 0.255

Imaging expertise obtained at school 28 4 22 7 0.238
Imaging expertise obtained with own effort 24 8 25 4 0.272
Imaging expertise obtained from colleagues 27 5 25 4 0.840
Use of lead aprons 24 8 24 5 0.460
Use of lead screen 18 14 13 16 0.373
Other protective equipment (gloves, collar

etc.)
4 28 5 24 0.602

Table 4. Responses on general knowledge regarding radiation.

Yes No

n % n %

Do you believe staff has adequate knowledge of
radiation safety and protection?

50 81.9 11 18.1

Do you have enough knowledge of medical
imaging physics?

43 70.4 18 29.6

Do you know the symbol used for ionizing
radiation?

37 60.6 24 39.4

Do you know the symbol used for nonionizing
(radio frequency) radiation?

29 47.5 32 52.5

Do you know the X-ray warning symbol for
pregnant or expecting women?

35 57.3 26 42.7

Do you use a personel dosemeter? 9 14.7 52 85.3

Similarly, participants can identify medical imag-
ing devices emitting harmful radiation, but it is inter-
esting to note the high number of radiology techni-
cians that mentioning ionizing radiation is emitted in
ultrasound and MRI, which suggest a fundamental
lack of physics knowledge in understanding the basis
of imaging technologies, for both high-school and
university-educated radiology technicians (Table 3).
Our data suggest that the level of education does not
have a significant impact on medical imaging devices
and operating principles.

Overall, education level did not matter in the use
of radiation protection equipment.

Participant’s use of radiation protection equip-
ment, response to wearing lead apron was similar in
both educational level (high school, university) group.
A fairly large number of radiology technicians did not
use lead protection screens while on duty (Table 3).

A significant number of participants thought
they had enough information about radiation safety
and types of ionizing radiation used for medical
imaging. However, a high number of technicians
did not know the ionizing and nonionizing radi-
ation symbol, the pregnancy warning sign and
did not use personal dosemeter was quite high.
Among all participants, the level of knowledge
about ionizing radiation and radiation protection
in radiological examinations were found to be very
weak (Table 4).

As shown by several authors(17,18), increased
use of medical imaging can be partly attributed to
inadequate clinical examination experience. These
deficiencies can also lead to the harmful effects of
unnecessary radiation exposure among healthcare
professionals and improper application of radiation
doses on imaging procedures.
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In developed countries, standards regarding radi-
ation safety procedures have been set and followed
for years, however, the same cannot be said for devel-
oping countries. Therefore, strengthening education
becomes an important tool for creating a local stan-
dard in practice.

CONCLUSION

Our study can be considered as a pilot effort review-
ing and reporting the current situation in public and
private hospitals in Mogadishu, Somalia. Refresher
training for current practitioners and improving
education curriculum for students would increase
radiation protection awareness and improve practice
regarding the safety protocols which are indispens-
able, in order to protect patients and healthcare staff
against harmful effects of ionizing radiation.
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