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Background

There is an inadequate number of radiologists in Ghana whose distribution are skewed in
favour of urban areas, creating a huge service gap with the few radiologists overburdened
with work. The only way to bridge this service gap while increasing numbers of
radiologists by training is from the application of information communication technology

(ICT), hence this study.
Methods

This was a cross-sectional questionnaire administered study conducted between 16th -
18th May 2019 during the annual general meeting of the Ghana Association of
Radiologists involving 46 consented radiologists. The questionnaire investigated the
available ICT tools, imaging modalities, the degree of usage and impacts of ICT on

radiologists work output.

Results

The most available modalities were digital. 13.0% had teleradiology available, but 32.6%
were familiar with it. All radiologists indicated improvement in work output with ICT. The
time taken to report a case reduced from 1-2 hours to 10-30 minutes with ICT. Majority
did not communicate professional issues via e-mails. 95.7%, 13.0% and 10.9% of
radiologists used WhatsApp, Facebook and Twitter respectively to communicate
radiological information. Online research provided significant information for their

radiological reporting.

Conclusion

The topmost four imaging modalities readily available were Digital Ultrasound, Digital
Radiography, Computed Tomography scan and Magnetic Resonance Imaging. The
availability of and familiarity with teleradiology was low in radiological practices. The
reporting time per case and work output of radiologists were improved with ICT. The two
most common social media platforms used by radiologists were WhatsApp and Facebook.

Information Communication Technology (ICT) has be-
come a very important part of health care delivery and man-
agement processes such as teaching, communication, stor-
age and retrieval of medical or health information. This has
positively affected how students are taught, how patients
are managed and the training of health workers among oth-
er things.! The application of ICT is a collective term for all
computer-based systems in diagnostic imaging.2

Modalities serve as a collective term for all equipment
used to produce diagnostic images. These imaging modal-
ities rely mostly on sophisticated and advanced ICT tech-
nologies to capture radiological images in digital format.
The most frequently used imaging modalities were Com-
puted Radiography/mammography, Computed Tomography
(CT) scan, Digital ultrasound (DU) and Magnetic Resonance
Imaging (MRI).2

Picture Archiving and Communication System (PACS) is
the electronic storage of multimodal data, including imag-
ing studies, reports and patients’ identification informa-
tion.3 Electronic Patients Record (EPR) is a system that acts
as an electronic repository of medical and administrative
information related to patients. Radiology Information Sys-
tems (RIS) covers systems supporting administrative tasks
such as accounting, scheduling, lab administrations and re-
porting. The RIS is usually integrated with PACS. The inte-
gration level and method may vary. However, images can be
opened in PACS simultaneously with patient data and the
description of the examination in RIS. PACS may also dupli-
cate information from RIS, for efficiency purposes.2

Before RIS and PACS existed, radiologists’ interpreta-
tions were available only on paper. Radiologic images were
created, stored, shared, and interpreted on film.# This has
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been the practice in most developing countries in Africa and
in other parts of the world until recent developments and
the breakthrough of innovations in ICT in the health sector.

Digital Imaging and Communication in Medicine (DI-
COM) is the standard for communication and management
of medical imaging information and related data.> Most
of the available commercial software for manipulation of
DICOM images are expensive by themselves or distributed
with expensive medical machinery. The MicroDicom DI-
COM viewer is equipped with the most common tools for
manipulation of DICOM images and it has an intuitive user
interface, free for use and accessible to everyone.® Amide’s a
Medical Image Data Examiner (AMIDE) has been developed
as a user-friendly, open-source software tool for displaying
and analysing multimodality volumetric medical images.”

With the advent of internet and informatics innovations,
the limits of imaging informatics have been pushed beyond
traditional borders through the introduction of new tech-
nologies, such as the World Wide Web, wireless connectivi-
ty, and more recently, the social media networks. These new
technologies have significantly improved radiology practice
and delivery of radiological services to clients.8

Teleradiology, according to a study done in Belgium was
defined as an “electronic transmission of radiological im-
ages from one geographical location to another for the pur-
poses of interpretation and consultation”.8 Although tel-
eradiology might be considered to be a form of telemedi-
cine, teleradiology should be regarded as a medical act be-
cause the images need to be interpreted by a medical spe-
cialist. Therefore teleradiology is part of the medical spe-
cialty of radiology. Teleradiology has become an integral
part of the workflow in many radiology departments for var-
ious reasons, the most prevalent of which being the short-
age of radiologists, or otherwise reduced operational ca-
pacities and increasing workloads. Today, teleradiology has
many purposes worldwide, ranging from services for experts
or second opinions to international commercial diagnostic
reading services.

Although many radiologists are already using social me-
dia, a large number of them are still unaware of the wide
spectrum of useful information and interaction available
via social media and of the added value these platforms can
bring to daily practice. For many, the risk of mixing profes-
sional and private data by using social media creates a feel-
ing of insecurity, which still holds radiologists back from
using them.?

Currently, Ghana has about 56 radiologists. This gives a
ratio of one radiologist to about 553,571 people in relation
to the current estimated population of about 31 million
people.19 The recommended mean number of radiologists
for Western Europe is 12 radiologists per 100,000 people.
Germany has 12 radiologists per 100,000 and the USA has
10-12 per 100,000.11

Ghana has 0.181 radiologists per 100,000 (1.81 per
1,000,000 people) and Nigeria has 0.231 per 100,000 (2.31
per 1,000,000 people).!2 This means that Africa generally
has very low numbers of radiologists to serve their pop-
ulation including Ghana. These few radiologists in Ghana
are spread across eight regions out of the 16 regions in the
country. The distributions of these radiologists are skewed
towards urban-southern part depriving the remaining eight
regions of none, creating a huge service gap.

A lot is known about the introduction and application of
ICT in the medical field in the developed world, but not a lot
of work has been done to find out how these new technolo-
gies have impacted the medical field in developing African
countries like Ghana. The previous studies done in Ghana

on ICT use in the medical setting indicated that neither of
these studies specifically focused on the application of ICT
in radiological practices.!314 This study therefore, aimed to
determine the level of utilization or application of informa-
tion and communication technology in radiological prac-
tices among Ghanaian radiologists.

METHODS
STUDY SITE AND DESIGN

This was a qualitative, cross-sectional study with the use
of well-structured pretested questionnaires. The study em-
ployed primary data collected between 16th — 18th May,
2019 during the annual general meeting of the Ghana Asso-
ciation of Radiologists which was held in Ada, Dangbe East
District, Greater Accra region. This study was conducted in
the Cape Coast Teaching Hospital.

The questionnaire contains the following; age, gender,
availability of imaging modalities and ICT tools, different
software employed in the imaging modalities, duration for
reporting per case, online research for information on the
patient’s ailment and social media usage among radiolo-
gists.

The pretested questionnaires were self-administered to
investigate the application and utilization of ICT with the
available imaging modalities among radiologists. The fol-
lowing specific objectives were also examined:

» To determine the imaging modalities available in ra-
diological practices in Ghana.

» To determine the availability and assess their famil-
iarity with ICT tools in radiological practices and
whether any associations exist between them and the
years of practice.

» To ascertain the effect of ICT usage on work output of
radiologists.

» To investigate whether ICT had an effect on the dura-
tion of radiological reporting.

» To find out the level of usage of social media in radio-
logical practices.

SAMPLING

The official number of radiologists in Ghana was difficult
to obtain from the Ghana Medical and Dental Council and
the Ministry of Health (MOH), but from the unpublished
records of the Ghana Association of Radiologists, there
were 56 registered radiologists in the whole of Ghana as
at the time of this study. Out of the total, 46 radiologists
took part in the study excluding four authors of this article
who are also practising radiologists. The convenience sam-
pling technique (administering to all the available-consent-
ed radiologists) was deployed for the data collection. This
sampling technique was employed because using any other
technique would have caused data inaccessibility.

STATISTICAL ANALYSIS

The information obtained from the questionnaire was en-
tered using SPSS (SPSS Inc. Chicago, IL version 20.0) soft-
ware for windows. The data was analysed using frequencies,
percentages, and presented in appropriate tables and
charts. A non-parametric test known as Wilcoxon Signed
Rank Test was used to test the null hypothesis that there
is no statistical difference in the average time for radiolog-
ical reporting per case prior and after ICT usage. Also Chi-
square test for independence was conducted to establish the
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Table 1. Distribution of available and familiar ICT tools in radiological practices*

ICT Tools Availability

ICT Tools Familiarity

Variable Frequency Percentages (%) Variable Frequency Percentages (%)
PACS PACS

Yes 29 63.0 Yes 36 78.3
No 17 370 No 10 217
RIS RIS

Yes 18 39.1 Yes 24 52.2
No 28 60.9 No 22 47.8
EPR EPR

Yes 18 39.1 Yes 25 54.3
No 28 60.9 No 21 45.7
Teleradiology Teleradiology

Yes 6 13.0 Yes 15 326
No 40 87.0 No 31 67.4

PACS - Picture Archiving and Communication System, RIS - Radiology Information Systems, EPR - Electronic Patients Record

*Source: field data, 2019.

association between the years of practice and the familiari-
ty with and the availability of ICT tools in radiological prac-
tices in Ghana. The level of significance was specified at
0.05.

ETHICAL CONSIDERATION

Ethical clearance to conduct the study was obtained from
the Cape Coast Teaching Hospital ethical review committee.
Informed consent was obtained from each radiologist prior
to the administration of the questionnaires.

RESULTS
THE DEMOGRAPHIC CHARACTERISTICS

A total of 46 questionnaires were distributed to all the ra-
diologists present and all (100%) were returned and record-
ed. The average age of the radiologists was 43 years with a
minimum and maximum age of 32 and 60 years respective-
ly. The median age was 42 years old. There were 31 males
and 15 female respondents.

IMAGING MODALITIES AVAILABLE IN RADIOLOGICAL
PRACTICES

All the radiologists had Digital Ultrasound available to
them. 84.8%, 82.6%, 60.9%, 54.3% and 43.5% had Digital
Radiography/Mammography, CT scan, MRI, Computed Ra-
diography and Conventional Analogue Radiography avail-
able respectively in their practices.

63.0%, 39.1%, 39.1%, and 13.0% of the radiologists had
PACS, EPR, RIS and Teleradiology respectively as the ICT
tools available. While 78.3%, 54.3% and 52.2% of the re-
spondents were familiar with PACS, EPR and RIS respective-
ly. However, familiarity with software was lowest in Telera-
diology with 32.6% of respondents (Table 1).

An association done to explore the relationship between
the years of practice and the availability of and familiarity
with ICT tools revealed no association at a confidence level

of 95% (Table 2).

58.7% of the radiologists employed the use of DICOM in
their practices, but 41.3% did not. Most of the respondents
91.3% and 73.9% did not use MicroDicom and AMIDE tools
respectively. Software usage was not on a daily basis as only
56.5% of radiologists reported usage on a daily basis, 26.1%
used them one to six times in a week, 10.9% used them only
occasionally with 6.5% who never used any software at all
(Table 3).

IMPROVEMENTS IN WORK OUTPUT WITH THE
APPLICATION OF ICT.

All the respondents (100%) reported that applications of
ICT improved their work output in various ways. 32.6% re-
ported faster and better conveniences in reporting with ICT
applications. 19.6% reported provision of clearer and more
quality images with better manoeuvrability. Also, 17.4% had
improvement in their turnaround time, 15.2% reported im-
provement in their ability to store and retrieve images with
ICT, while 15.2% indicated the flexibility of working from
different locations with the use of ICT.

Majority (41.3%) responses indicated averagely 1-2
hours to provide reports per case prior to the use of ICT.
58.7% of the radiologists reported that it took averagely
10-30 minutes to prepare reports per case after the use of
ICT. A Wilcoxon Signed Rank Test also showed; duration for
a report after the use of ICT in radiology practice was low-
er, with a mean of 1.59 than the duration before with mean
of 2.67. There was statistical evidence to reject the null hy-
pothesis and conclude that there is a difference between the
time taken by radiologists to prepare radiological reports
prior to ICT usage and after the use of ICT (Table 4).

Majority of the respondents had internet access through
wireless and cellular connectivity (Figure 1).

THE USE OF E-MAILS TO COMMUNICATE RADIOLOGICAL
FINDINGS

All the radiologists had e-mail addresses, but the majority

Journal of Global Health Reports 3



Application of information and communication technology in radiological practices: a cross-sectional study among...

Table 2. A cross-tabulation of the number of years in radiological practice against ICT tools’

availability and familiarity*

Number of years in radiological practice X-2 P-value
ICT Tools < lyear 1-2years 3-4years 5-6years 7-8years 8years >
Availability:
PACS:
7 3 4 13
0, 0,
Yes 1(3.4%) 1(3.4%) (41%) 10.3%) 38% 448%) 4116 0533
2 3 2
0, 0, 0,
No 1(5.9%) G850 1(5.9%) 7 6%) oy 8 (47.1%)
RIS:
Yes 0(0.0%) 0(0.0%) 3 2 1(5.6%) 12 9266 0099
: : (16.7%) (11.1%) : (66.7%) ' :
3 5 4 5
0, 0,
No 2(7.1%) (10.7%) (17.9%) (14.3%) (17.9%) 9(32.1%)
EPR:
Yes 0(0.0%) 2 > 2 2 7 (38.9%) 5164 039
: (11.1%) (27.8%) (11.1%) (11.1%) : ' :
3 4 4 14
0, 0,
No 2.6 1B6% 107%)  (14.3%) (14.3%) (50.0%)
Teleradiology:
Yes 0(0.0%) 0(0.0%) (11 67% 0(0.0%) 0(0.0%) 5 (83.3%) 6542 0257
o (]
7 6 6 16
O, 0,
No 2(5.0%) 8(7.5%) (17.5%) (15.0%) (15.0%) (40.0%)
Familiarity:
PACS:
8 5 4 17
0, 0,
Yes 1(2.8%) 1(2.8%) 22.2%) 1395 115 4725 8083  0.152
1 2 R 1 2 R
No (10.0%) (20.0%) 0(0.0%) (10.0%) (20.0%) 4(40.0%)
RIS:
Yes 1(4.2%) 0(0.0%) 3 4 2(8.3%) 14 8315  0.140
' ' (12.5%) (16.7%) : (58.3%) : :
No 1(4.5%) 3 > 2(9.1%) 4 7 (31.8%)
' (13.5%) (22.7%) ' (18.2%) '
EPR:
Yes 0(0.0%) 2(8.0%) > 2 (8.0%) 3 13 5151 0398
: : (20.0%) : (12.0%) (52.0%) ' :
No 2(9.5%) 1(4.8%) 3 4 3 8(38.1%)
' : (14.3%) (19.0%) (14.3%) :
Teleradiology:
Yes 0(0.0%) 0(0.0%) (320 0% 2(13.3%) 1(6.7%) 9(60.0%) 5774 0329
o (]
No 2(6.5%) 3(9.7%) > 4129%) > 12
: : (16.1%) ' (16.1%) (38.1%)

PACS - Picture Archiving and Communication System, RIS - Radiology Information Systems, EPR - Electronic Patients Record
* x -2 was used to examine the relationship between years of practice and the availability of and familiarity with ICT tools in radiological practices. P<0.05 is statistically significant.

of them did not communicate (63%) with patients/clinicians
via e-mails.

95.7% of the radiologists used WhatsApp in communi-
cating radiological information to clinicians and patients.
Fewer than 4.5% of respondents used Viber, Wechat, Insta-
gram and Skype to communicate in their practices. How-
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ever, 13.0% and 10.9% of the respondents used Facebook
and Twitter respectively. All the radiologists did not use the
other social media networks such as Telegram, and LinkedIn
at all in their practices (Figure 2).

Out of 46 radiologists, 69.6% strongly agreed and 30.4%
agreed that online research helped to provide information
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Table 3. Distribution of software used in radiological practices*

Variable Frequency Percentages( %)
MicroDicom:

Yes 4 8.7
No 42 913
AMIDE:

Yes 12 26.1
No 34 73.9
DICOM:

Yes 27 58.7
No 19 413
Software usage:

Everyday 26 56.5
1-6 times a week 12 261
Only on certain occasions 10.9
None 3 6.5

AMIDE - A Medical Image Data Examiner, DICOM- Digital Imaging and Communication in Medicine

*Source: field data, 2019.

Table 4. Distribution showing duration of reports per case prior and post ICT usage*

Variable Frequency Percentages (%)

Prior to ICT Usage:

1-10 minutes 2 4.4
10-30 minutes 18 39.1
1-2 hours 19 41.3
> 2 hours 7 15.2
Post ICT Usage

1-10 minutes 19 41.3
10-30 minutes 27 58.7
1-2 hours 0] 0.00
> 2 hours 0 0.00

Wilcoxon Signed Rank Test comparing duration of reports per case prior and post ICT Usage

Variable Ranks Mean Test Statistic

Negative Positive Ties 4 P
Prior to ICT Usage 40 0 6 2.67 5.826 0.000
Post ICT Usage 1.59

ICT - Information Communication Technology*Wilcoxon Signed Rank Test showing differences in the average reporting time per case prior and post ICT usage. P<0.05 is statistically

significant.

for writing a report (Figure 3).

MAJOR CHALLENGES FACED IN RADIOLOGICAL
PRACTICES BY RADIOLOGISTS

The most common challenge in radiological practices in
Ghana was an unstable internet and network availability in
50% of responses. 19.6% being frequent power failures and
10.9% for systems (computer) failures. Lack of expertise to

fix systems was 8.7% and lack of frequent maintenance was
6.5%. Only 4.3% did not have any major challenges.

OVERCOMING MAJOR CHALLENGES IN RADIOLOGICAL
PRACTICES.

The major challenges with the application of ICT in radio-
logical practices can be overcome by ensuring stable and re-
liable internet connectivity, provision of trained on-site en-
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89.1% 89.1% L.3% uYes
m No
63.0%
50.0% 50.0%
37.0%)
8.7%
Dial up DSL Wireless/Wifi Cable Internet  Satellite Cellular
modem connection Connection
Figure 1. Mode of access to the internet by radiologists.
W Use in practice
B Do not use
100.0% 100.0%
95 7oy 97 .8% 97.8% 95 79 97.8%
27 0% 89.1%
13.0%
4.3% 4.3%
2.2% 0.0% 2.2% 2.2% 0.0%
Whatsapp Faceboolk Instagram Linkedin  Skype Wiber Wechat Telegram Twitter

Figure 2. Distribution of social media network use in radiological practices.

gineers and technicians, back-up power plan, provision of
workshops on new tools available and provision of regular
maintenance were reported as 34.8%, 21.7%, 15.2%, 13.0%
and 10.9% respectively. 4.3% did not offer any solution.

HOW IMPACTFUL IS ICT ON RADIOLOGICAL PRACTICES.

60.9% of the radiologists indicated that the impact of ICT

applications in radiological practices was excellent with the
few (2.2%) indicating that ICT had a fair impact on their
practices.

DISCUSSION

This study showed that the digital modalities are more
available than the semi digital and analogue types in
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Figure 3. Distribution of online research use to diagnose patients’ ailments.

Ghana. It implies that Ghanaian radiological practices have
transitioned from analogue to digital systems. A report by
the National Health Service (England) from the Diagnostic
Imaging Dataset statistical released in November, 201815
also found similar results, even though in Ghana we found
that digital ultrasound was the commonest modality avail-
able while digital radiography was reported as the common-
est in England.

The majority (78.3%) of the respondents were familiar
with PACS, but 63.0% had it available (Table 1). A finding
in Canada indicated PACS systems availability of 76% in 38
sites and that of the United States also showed that ma-
jority (70.7%) have been using PACS for more than 1 year
to interpret 75-100% of cases.1%:17 Both results agree with
our findings. Teleradiology is the least available ICT tool
in radiological practices, with a percentage availability of
13.0% and familiarity of 32.6%. The healthcare sector in
Ghana is not fully connected within itself or to any na-
tionwide network system which is a necessary prerequisite
for any ICT strategy; hence telemedicine/teleradiology fa-
cilities and other advanced telecommunication facilities are
low.1® Our study also found that there was no association
between the duration of practice and the availability of and
familiarity with ICT tools (Table 2).

The use of other software like AMIDE and MicroDicom
were low except for DICOM which had a high percentage us-
age of 58.7%. One major reason that may have accounted
for this situation may be the complexity and sophisticated
nature of most software that come along with most imaging
modalities deployed in radiological practices.

Most of the radiologists (56.5%) reported using these
software on daily basis and the rest did not use the software
daily with 6.5% who never used them. This may be partly
due to the fact that many of these software were pre-in-
stalled in the various digital imaging modalities and those
who never used them are likely to be using analogue sys-
tems.

From this study, the parameters indicating work output
of radiologists like ensuring faster and more conveniences
in reporting, provision of clear and quality images and bet-
ter manoeuvrability, turnaround time, ability to store and

retrieve images for references and ability to work from dif-
ferent locations were all improved after the application of
ICT. This finding is consistent with the study conducted in
Belgium that reported integration of DICOM with dedicated
plug-ins allowed radiologists to view clear-quality images
with better manoeuvrability on internet connected com-
puters with web browsers.® The findings from Gunn AJ et
al.19 also reported faster reporting and turnaround times in
agreement with our findings.

The duration of radiological reporting per case signifi-
cantly reduced from 1-2 hours to 10-30 minutes after the
application of ICT. This is worthy of note because the re-
duction in reporting time will lead to provision of faster di-
agnoses which will lead to faster treatment, ultimately in-
creasing patients’ outcome and satisfaction. Reiner et al.20
also reported 16.2% reduction in overall time taken by radi-
ologists for reporting soft-copy interpretation for radiologi-
cal imaging modalities such as CT scan compared to that of
the film similar to the reduction in the reporting time with
ICT usage in our study. This is also corroborated by a study
in the USA which reported decreases in reporting times, de-
creases in examination times and increases in the number
of studies with the use of technological advances.!?

This study showed that all the radiologists (100%) had
email addresses with the majority of them accessing the
internet through wireless and cellular connectivity (Figure
1). Most of the respondents did not use electronic mail to
communicate radiological information to clinicians and pa-
tients; this may be because sending such information may
not be secured via such media in order to maintain the pa-
tient’s confidential records. The non-usage of e-mails pro-
fessionally by radiologists may be as a result of fear of soft-
ware security breaches especially in healthcare and the fact
that no framework has been outlined for dealing with the
patient’s data confidentiality and protection in Ghana as re-
ported by the Ministry of Health of Ghana (18). It is possible
that with a bit of effort to address the issues concerning da-
ta protection of patients, a stable and reliable network and
internet connectivity; almost all radiologists in Ghana will
use online resources to improve their practices.

The majority (95.7%) of the radiologists use WhatsApp
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in their practices (Figure 2). This is similar to what was re-
ported in Saudi Arabia by Alanzi et al. (21) that found What-
sApp to be the most frequently used social media in the
radiology department at Johns Hopkins Aramco Healthcare
in 59.6% of responses. This can enable radiologists to work
distantly from where the images were taken, and therefore
can help in bridging the service gap due to low numbers and
poor distribution of radiologists in Ghana. However, this
may not be the best, as the security of patient information
sent through this medium may not be guaranteed. However,
most of the radiologists did not adequately use or did not
use at all the other social media platforms such as (Face-
book, Twitter, Viber, Instagram, Skype, Wechat, LinkedIn
and Telegram) (Figure 2). This is contrary to Ranschaert et
al. (9) which showed by far Facebook was the most popu-
lar social media platform among physicians/radiologists to
share radiological findings followed by LinkedIn, Pinterest,
Instagram and Twitter for professional usage.

All the radiologists agreed that online research helped
to solve problems relating to patients’ ailments, and also
helped to provide reliable reports, which is also supported
by a study conducted in England in 2006 which emphasized
how often searching with Google led to the correct diag-
noses and found that Google searches revealed the correct
diagnoses in the majority of cases (22).

The major challenges with the application of ICT in radi-
ological practices in Ghana were unstable internet and net-
work availability in the majority (50%) of responses, with
frequent power failures, systems (computer) failures, lack of
expertise to fix systems and lack of frequent maintenance
were other challenges. These corroborated with the study
done in Ghana which reported frequent power failure by the
Electricity Company of Ghana and lack of maintenance cul-
ture as another problem. This Ghanaian study also report-
ed lack of corrective and preventive maintenance culture
of ICT equipment even in government agencies (13). These
challenges are no different from the ones reported by the
Ministry of Health of Ghana (18), which stated that there
is inadequate network availability/networking with unsta-
ble and unreliable internet connectivity at the national, re-
gional and district levels.

According to the participants in this study, the chal-
lenges in radiological practices can be overcome by ensur-
ing stable and reliable internet connectivity, provision of
trained on-site engineers and technicians, back-up power
plan, provision of workshops on new tools available and
provision of a regular maintenance.

The majority of the radiologists indicated that the im-
pact of ICT on their practices was excellent, very good and
good in 97.8% of cases. This finding needs to be consolidat-
ed by further exposing radiologists to new and updated ICT
innovations regularly in their practices.

Since there are countless numbers of ICT tools and soft-
ware in medical imaging, many of which are not available in
our setting and hence this study could not have looked at all
these tools, which is a notable limitation of this study.

CONCLUSIONS

We conclude that Digital Ultrasound, Digital Radiography
(including mammography), CT scan and MRI were the top
four imaging modalities readily available and utilised in ra-
diological practices in Ghana. The availability of teleradiol-
ogy in Ghana was low and familiarity with the use of tel-
eradiology was also low. There was a significant reduction
in radiological reporting times with the application of ICT.
There were improvements in the work output among the ra-
diologists in several areas of their practices with the appli-
cation of ICT. Radiologists communicated radiological find-
ings over WhatsApp to clinicians and mostly used online re-
search for patients’ ailments. The ICT usage by the radiolo-
gists was affected greatly by unstable internet and network
connectivity, frequent power failures, the computer systems
failures, poor maintenance culture and lack of expertise in
the management of available ICT tools.

From the above conclusions, we recommend that, the
MOH in Ghana should implement policies to ensure data
protection, improvement in ICT security systems and devel-
opment of nationwide ICT infrastructure to enable the full
utilisation of ICT in radiological practices.
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