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ABSTRACT

Objectives: The use of mobile technologies and handheld computers by physicians has
increased worldwide. However, there are limited studies globally regarding training
physicians on the use of such devices in clinical practice. In addition, no studies have
been conducted previously in Oman addressing this issue among postgraduate medical
trainees and trainers. The present study explores the practice and perception of resident
doctors and trainers towards the use of mobile technologies and handheld devices in
healthcare settings in Oman. Methods: This cross-sectional study was conducted using
avalidated questionnaire disseminated via email to all residents and trainers in five major
training programs of the Oman Medical Specialty Board (OMSB). The questionnaire
explored three main areas; perception, usage, and perceived barriers of handheld devices.
Results: Overall, 61.4% of the residents and 28.3% of the trainers responded to the
questionnaire. Both types of participants agreed that the use of such devices positively
affects clinical decision-making. In total, 98.8% of the participating residents and 86.7% of
the trainers frequently used handheld devices. Both OMSB residents and trainers agreed
that lack of time, training, and applications were the most common factors limiting the
use of these devices. Participants emphasized the need for constructive training regarding
the use of handheld devices as healthcare resources. Conclusions: Point-of-care devices
are positively perceived and frequently used by OMSB trainees and trainers. However,
constructive training on the effective usage of these devices in clinical decision-making
is needed. Further future studies to evaluate the impact of using such devices in patient
care should be conducted.

he medical field has been making use of
fast-developing innovations in mobile
technologies and handheld devices
among other fields.! In 2010, 82% of
adults in the US reported owning and using a mobile
phone or similar device.> Moreover, approximately
one in six people have used a mobile phone to access
health-related information.> Today, smartphones
and handheld computers provide access to a wide
variety of medical applications to assist physicians
at the point of care, also known as point-of-care
(POC) devices.* Recent studies have documented
an increase in POC device ownership and usage by
medical students, residents, and faculty physicians in
various clinical settings.*”
Having information readily available at the
POC can be extremely useful in view of the growing
amount of accessible medical information, increased

expectations to follow guidelines and formulary
restrictions, and the time limitations placed on
physicians."'® Handheld devices can improve
efficiency, and previous studies suggest that they
may also reduce medical errors and improve patient
outcomes.”*"* Numerous applications for both
personal and clinical use are now available to assist
healthcare providers with many important tasks
including information and time management, health
record maintenance and access, communication and
consulting, reference and information gathering,
patient management and monitoring, clinical
decision-making, and medical education and
training. 101416

However, there are limited studies globally
regarding training physicians on the use of such
devices in clinical practice. In addition, no studies
have been conducted previously in Oman regarding
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this trend among postgraduate medical trainees and
trainers. Studying this issue in residency training
setting will help predict future practice, plan training,
and raise awareness regarding POC devices.
Therefore, we sought to explore the perception
and usage of mobile handheld devices among Oman
Medical Specialty Board (OMSB) residents and
trainers. In addition, this study also explored the
perceived barriers and the need for formal training
related to such devices in healthcare settings.

METHODS

OMSB is the postgraduate body responsible for
residency training in Oman. Currently, there are 18
postgraduate training programs accommodating 565
residents. This cross-sectional study was conducted
usingan online questionnaire in Google Docs format,
which was disseminated via email to all residents and
trainers in five major programs within the OMSB
(family medicine, internal medicine, general surgery,
obstetrics and gynecology, and pediatrics).

The questionnaire was developed from May to
September 2012 by the investigators with the aid
of previous research questionnaires related to the
topic.?*?1M1517 Certain questions were utilized from
carlier uncompleted research. The questionnaire
included different aspects concerning POC device
perception, usage, trend, and perceived barriers.
Before the data collection, the questionnaire
underwent both internal and external validation.
First, the questions were reviewed by senior
researchers who are experts in the field. Second,
they were reviewed and modified by a statistician
and an epidemiologist. Third, the questionnaire
was subjected to content validation after an initial
pilot study involving 15 doctors. A second pilot
study (conducted in January 2014) using the online
questionnaire was conducted among residents and
trainers of the anesthesia program of the OMSB to
check response rates, comprehension, and conduct
an initial statistical analysis. A different program
was chosen to pilot the study to get a wider insight
and avoid the chance of having the same participant
answering the questionnaire two times.

All residents and trainers of the aforementioned
five major programs in OMSB were invited.
Residents who were training abroad at the time
of data collection were excluded. An ‘other’
specialty option was added to the questionnaire’s

demographic questions to identify any residents and
trainers of other specialties that might have received
the online questionnaire by mistake. Responders of
this kind were also excluded from the study. Ethical
approval was obtained from the Ethics Committee
of the Sultan Qaboos University, Muscat, Oman
(MREC#816). Thereafter, approval was obtained
from OMSB. All participants indicated their consent
online before being able to answer the questions. No
personal information was obtained from any of the
participants, apart from their email addresses, which
was optional.

The data were collected in two stages. In the
first stage (from 23 February to 13 April 2014), the
online questionnaire was sent to the OMSB training
affairs office, where it was in turn sent to the program
coordinators of the five training programs. These
program coordinators subsequently distributed the
online questionnaire by email to all of their residents
and trainers. Online reminders to answer the
questionnaire were sent three times over a six-week
period. The initial response rate was low, so the chief
residents of the programs were contacted and requested
to encourage residents to participate in the study.

In the second stage (from 13 April to 13 May
2014), hard copy versions of the questionnaire
were distributed to trainers and residents of the
five specialties currently training at the Sultan
Qaboos University Hospital, Royal Hospital, or
other local health centers in Muscat. The specialty
coordinator at each hospital sent the hard copies to
the mailboxes of the doctors who were instructed to
distribute them to the residents and trainers during
morning meetings and in outpatient departments.
Instructions were given to the coordinator to
inform the doctors that those who had already
responded to the online questionnaire should not
participate again.

Data was analyzed using SPSS Statistics (IBM
Corp. Released 2013. IBM SPSS Statistics for
Windows, Version 22.0. Armonk, NY: IBM
Corp.) for the statistical analyses. Percentages and
meansstandard deviation (SD) were calculated for
categorized and continuous variables, respectively.
Chi-square test was used to compare groups.

RESULTS
A total of 60.0% of the residents and 15.0% of the
trainers responded to the online questionnaire. In
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addition, 4.0% of the residents and 16.0% of the
trainers completed the hard copy version of the
questionnaire. Collectively, 61.4% of the residents
(175/285 residents) and 28.6% of the trainers
(91/318 trainers) completed the questionnaire.

Of the residents who responded, the majority
were junior residents (R1 or R2). Most were from
the internal medicine and family medicine programs
(33.1% and 32.6%, respectively). In total, 79.0%
of the residents in the family medicine program
participated in the study compared to 60.4% of
internal medicine residents, 68.0% of general surgery
residents, 56.0% of pediatrics residents, and 23.1% of
obstetrics and gynecology residents.

In terms of the trainers, the majority of those who
responded were similarly from the family medicine
and internal medicine programs (33.0% for both).
This can also be attributed to the large number of
trainers in those specialties (76 and 80 trainers,
respectively, compared to 69, 41, and 52 trainers in
the pediatrics, obstetrics and gynecology, and general
surgery programs, respectively). Overall, 40.0% of
trainers in the family medicine program participated
in the study, compared to 38.0% of internal medicine
trainers, 27.0% of obstetrics and gynecology trainers,
17.0% of pediatrics, 14.0% of general surgery trainers.
Most of the trainers were senior consultants (40.0%)
or senior specialists (34.0%) with the remaining
trainers being consultants (17.0%), specialists (9%),
or associate professors (1.0%).

Among the participants, 56.0% of the residents
were female, and 98.0% were Omani. The mean age
of the residents was 28.5+2.0 years (range: 25-36
years). There was an almost equal distribution of male
and female trainers (46.0% and 54.0%, respectively).
As with the residents, most of the trainers were
Omani (71.0%). The mean age of the trainers was
42.047.5 years (range: 2664 years).

The vast majority (98.8%) of residents frequently
used POC devices (i.e., used the device at least once
per week), with 79.5% using their device daily, and
19.3% using their device on a weekly basis. Only two
residents (1.1%) had never used handheld devices
in clinical practice settings [Figure 1]. The mean
duration of device usage was 3.6+2.2 years.

The most frequently used applications for
POC devices by residents were: accessing the
internet for medical purposes (93.2%), checking
their emails (80.7%), and drug references (75.6%).
Other applications used frequently by the residents
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Figure 1: Frequency of usage of handheld devices in
clinical practice.

included: taking pictures related to clinical practice
(63.1%), reading e-books (60.2%), using medical
calculators (60.2%), and accessing data books
(50.6%). Only 27.3% of the residents frequently used
handheld devices for research purposes [Figure 2].

Most of the residents reported using handheld
devices after an encounter with a patient (96.6%),
whereas 72.2% of residents used the device before
seeing the patient, and only 33.7% used the device
during the patient encounter [Figure 3].

Regarding the usage of POC devices among
trainers, 86.7% used their device at least once per
week. Overall, 58.9% used the device daily, 27.8%
used it weekly, and 5.6% had never used a handheld
device for clinical practice [Figure 1]. The mean
duration of device usage was 5.0+3.6 years. None of
the trainers < 30 years old were infrequent users (i.c.,
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Figure 2: Most common applications of handheld
devices in clinical practice by residents.
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Figure 3: Usage of handheld devices in medical
practice in relation to patient encounters.

Figure 4: Most common applications of point-of-
care devices by trainers.

used the device less than once per week) compared to
3.0% of trainers between 30-39 years old and 20.0%
of trainers aged > 40 years old. This difference was
statistically significant (p < 0.050). Additionally,
6.0% of Omani trainers were infrequent users
compared to 31.0% of non-Omani trainers.
This difference was also statistically significant
(p < 0.050).

The most common applications of POC
devices by trainers involved checking their email
(80.0%), accessing the internet (76.7%), and taking
pictures related to clinical practice (56.7%). Other
applications included: drug references (54.4%),
reading medical journals (53.3%), and using medical
calculators (50.0%) [Figure 4].

Most of the trainers used handheld devices after
the patient encounter (86.4%), although 56.8% used
them before the patient encounter and 47.0% while
they were interviewing the patient [Figure 3].

Most residents (88.0%) believed that handheld
devices influenced clinical decision-making by
helping them to determine diagnoses (74.0%) and
avoid ordering unnecessary tests (74.0%). However,
only 45.0% thought that using handheld devices
shortened the length of hospital stay for the patient.

Residents agreed that a lack of training (23.0%),
limited time (21.0%), and the small size of the
screen on the device (20.0%) were the factors that
most limited their usage of handheld devices as
healthcare resources. Other factors identified as
barriers included: the lack of applications for their
devices (15.0%), the fact that other resources were
more helpful (13.0%), and a lack of comfort with the
technology (10.0%).

Many of the trainers thought that the use of
handheld devices influenced their clinical decision-
making (60.0%), particularly by helping to ascertain
the diagnosis (57.0%), modify treatments (62.0%),
avoid ordering unnecessary tests (47.0%), and
shorten the patient’s length of stay (26.0%).

Trainers agreed that certain factors limited
their use of handheld devices, particularly lack of
time (24.0%), the small size of the screen on the
device (24.0%), and lack of training (18.0%). Other
limitations included a lack of programs/applications
on the device (14.0%), the fact that other resources
were considered to be more helpful (14.0%),
and concern that the data or the device would be
lost (11.0%).

Most of the residents (71.6%) expressed the need
for formal training on the use of handheld devices
in medical practice [Figure 5]. A total of 89.0% of
the residents had been self-trained, and 27.0% had
received training from a friend.

Direct observed training, interactive training
in groups, and self-directed learning were the most
preferred training methods by the residents (94.0%,
91.0%, and 91.0%, respectively). Other methods of
training preferred by the residents included computer
programs (86.0%), lectures/presentations (66.0%),
and written instructions/manuals (63.0%). The most
preferred format of training was in a small group of
fewer than five individuals (91.0%). However, 89.0%
and 88.0% of the residents thought that self-training
using instructions and face-to-face training with a
single trainer would be helpful, respectively, while
62.0% believed training in groups of more than five
individuals would be useful.
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Figure 5: Need for training expressed by residents
and trainers.

Most trainers (65.9%) also expressed the need
for POC devices training [Figure 5]. Among the
trainers, 90.0% had been self-trained and 14.0%
had been trained by another person. Regarding the
format that they preferred for training, the majority
of the trainers felt that face-to-face training with a
single trainer (93.0%) and training in small groups
(93.0%) would be beneficial; in contrast, fewer
trainers believed that self-training using instructions
(85.0%) and training in large groups (67.0%) would
be helpful. Among trainers, the most preferred
methods for training were direct observed training
(97.0%) and interactive training in groups (93.0%).
Other methods also felt to be helpful included
self-directed learning (86.0%), computer programs
(82.0%), presentations/lectures (75.0%), and written
instructions/manuals (72.0%).

DISCUSSION
Participants in this study believe that POC device use
positively affects clinical decision-making. In addition,
they appeared to be frequent users of handheld devices
in clinical settings. However, both OMSB residents
and trainers agreed that lack of time, lack of training,
and small size of the screen on the device were the
most common factors limiting the use of these devices.
There are no organized training programs for the use
of POC hand devices in OMSB. The lack of well-
known medical applications that can be installed
freely to devices of both trainers and trainees can
attribute to their usage limitation. The lack of time can
be explained by the crowded outpatient department

and the increasing number of inpatients that need to
be seen in a limited time. So, taking more time on the
POC handheld devices can further delay the service.
It also can be explained by the multiple tasks assigned
for both residents and trainers.

Over the past decade, only 18 empirical studies
have been conducted on accepting physician-specific
technology.” This study was the first to evaluate
POC handheld device use in medical practice in
Oman and explored awareness, usage, and training
among OMSB residents and trainers in five major
specialties. The results indicated a high frequency
of usage of such devices among both residents
(98.8%) and trainers (86.7%), which is comparable
to the findings of a previous study (96% and
92%, respectively).”” According to another study,
individuals with greater clinical experience tend to
be less satisfied with technology due to their higher
expectations; this might therefore explain why
fewer trainers use handheld devices in comparison
to residents.”” Another reason that explains the
lower usage of these devices among trainers is age.
Older age is associated significantly with lower usage
among trainers. In the current study, the majority of
both residents and trainers had only recently started
using their devices in clinical practice (four and five
years ago, respectively). This can be considered to
indicate a late introduction to such technologies in
comparison to other studies.'*"

The study also found that the most frequent
applications of POC devices by residents and trainers
included accessing the internet for medical purposes,
checking emails, drug references, and taking pictures.
To some extent, these applications are similar to
the most frequent applications of handheld devices
reported in other studies, such as drug references,
medical calculators, medical references, personal
organizers, and making notes/memos.*1%20
Furthermore, this study explored different factors
limiting the usage of these devices in Oman. Similar to
previous studies,""® both OMSB residents and trainers
agreed that a lack of time, lack of training, and small
size of the screen on the device were the most common
barriers to the use of POC devices. This highlights the
importance of well-organized training on the use of
handheld devices in medical settings.

Both residents and trainers expressed their beliefs
that the use of handheld devices affected their clinical
decision-making and the management plans of their
patients, indicating the importance of such devices
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in clinical care. Despite this, there was a general
lack of training on the use of handheld devices. The
study showed that majority of residents and trainers
had trained themselves on the use of these devices.
These figures are similar to data reported in previous
research.”? This indicates a global lack of formal
training on these devices. This study also explored
the formats and methods of training most preferred
by both residents and trainers. According to their
responses, training in small groups of less than five
individuals, self-training using instructions, and
face-to-face training with a single trainer were
the preferred training types. These findings are
similar to preferred methods and formats in other
studics.2,3,9,ll,15,21

The study was limited by the low response rate of
OMSB trainers, which may prevent the generalization
of the results to all trainers at OMSB. Another
limitation is that this study included residents and
trainers from only five specialty training programs in
OMSB, limiting the generalization of the results to
other residents and trainers in the OMSB and other
physicians in Oman.

CONCLUSION

This is the first study in Oman exploring the usage
and perception of postgraduate medical trainees and
trainers towards POC devices in clinical practice.
Although the frequency and perception of the use
of POC devices among OMSB residents and trainers
were high, there was a lack of formal training on the
use of these devices in medical practice in Oman.
Well-organized training programs are highly
recommended. However, further studies are needed
to evaluate the pattern of handheld device use among
residents and trainers in other residency programs
and other non-OMSB physicians in Oman. Future
studies may also address the impact of the usage of
such devices on patients’ care.
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