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Abstract
Purpose: The ascertain the preferred mode(s) of smartphone-based interprofessional communication, and their perceived

effects on clinical outcomes.

Method: Through a purposive sampling method, 344 Optometrists in Ghana were recruited in this cross-sectional study.
Modified and validated questionnaires were used to assess the preferred mode(s) of smartphone communication and its effect
on clinical outcomes.

Results: The prevalence of Optometrists who use smartphones for their interprofessional communication was 95.2% and a
larger percentage of the participants (41.6%) indicated that they were more likely to use all three modes of smartphone-enabled
interprofessional communication (speech, images, and image annotation) simultaneously rather than just one or two. Participants
who had practiced between 1-5 years were found to subscribe to smartphone-enabled interprofessional communication more
[’(3, N = 336) = 24.03, p = .000]. Also, participants working in private facilities were found to subscribe to smartphone-
enabled interprofessional communication more [y’(3, N = 336) = 12.27, p = .007].

Conclusion: The outcome of this study indicated that, participants preferred using all smartphone-enabled modes of
communication simultaneously and had a positive perception about how multi-modal smartphone-enabled interprofessional

communication improved clinical outcomes.
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1. Introduction Poor healthcare information management, poor healthcare

Interprofessional communication is a critical component of a
well-functioning health-care system. It is particularly important
because of how it can significantly enhance patient care. Poor
communication amongst health professionals has a history of
increasing financial costs and worsening clinical outcomes, which
is even worse in developing countries like Ghana [1].

delivery, wrong diagnoses, and inability to afford appropriate
treatment regimens are all issues that developing countries face
[2,3]. As a result, developing countries must use concepts and
technologies that are readily available and inexpensive in order to
attain improved health results in a cost-effective manner. Research
has shown that frequent and improved communication between
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healthcare professionals improves knowledge transfer and, as
a result, improves patient health outcomes [4-6]. Key health
stakeholders in developing countries have thus taken steps to
incorporate digital health technologies into strengthening health
systems and achieving Sustainable Development Goals related to
health (SDGs) [7]. Mobile digital technology is an example of these
widely accessible, affordable, and simple-to-use technologies.
Although most people in these poor countries face difficulty in
accessing basic amenities such as good road networks, electricity,
water supply, or cable internet connection, they still have access to
mobile technology.

In clinical settings, communication and consultation are crucial,
and the specific techniques of interaction between health workers
are dictated by the unique characteristics of the clinical nature
of their work [8]. In the distant past, most interprofessional
communication and knowledge transfer took place face to face,
but with recent technological advancements, clinicians have had
to adapt to communicating using virtual communication devices
like smartphones, especially with the recent global pandemic and
the scattering of expertise around the world. However in utilizing
these techniques, they must attempt to replicate face-to-face
communication to be highly effective [9].

Pimmer et al. (2013) suggest that the most popular ways of
communication in clinical health settings utilizing smartphones
were speech or text only, speech plus images, and voice, photos,
and image annotation otherwise known as guided noticing.

In Africa, there have been studies that have explored the use of
smartphones in healthcare, but few have focused on smartphone-
based interprofessional communication. A study done by
Achampong et al. (2018) which investigated the effects of mobile
phone use in the clinical practice of medical students, showed that
98% of them owned smartphones with their main activity being
searching for medical information on the internet. Yahya (2019) in
his study identified that 45.3% of doctors that participated in the
study used smartphones in communicating with other professionals.
The study by Ogundaini et al (2021) was a qualitative study that
assessed the use of mHealth technology in clinical settings with
some health professionals indicating remote communication as
their main use of mHealth technology. These studies explore
to some extent the ownership, adoption and use of smartphones
for interprofessional communication in healthcare, but they do
not assess the level of interprofessional communication done,
the reasons for doing so and the frequency at which it is done.
They also do not investigate the precise modes of communication
utilized by health professionals and its perceived effect on health
outcomes [1-18].

There is a surprising dearth of evidence supporting the
utility of mobile technology for successful interprofessional
collaboration, knowledge exchange, and learning, especially
in developing countries(8). Although there is an increased need
for interprofessional communication due to the COVID-19
pandemic and advancements in telemedicine all over the world,

there is little known about the effectiveness of smartphone-based
interprofessional communication in developing countries like
Ghana. Till date, there is no information on the use of multi-modal
smartphone-enabled interprofessional communication among
eyecare professionals worldwide. This study intends to bridge
that gap by exploring the use of multi-modal smartphone-enabled
interprofessional communication among Optometrists in Ghana.

2. Methods

2.1 Research Design

A descriptive cross-sectional study was carried out among
Optometrists in Ghana to explore the usage of smartphones for
multimodal communication among optometrists in Ghana.

2.2 Ethical Consideration

Ethical clearance was obtained from the Technische Hochschule
Deggendorf and the Ghana Optometric Association. Before
the commencement of the administration of the questionnaire,
informed consent was be obtained from participants after telling
them the purpose and details of the study. The study adhered
strictly to the tenets of the declaration of Helsinki. Participants
were told about the voluntary nature of the study and their right to
withdraw anytime from the study.

2.3 Setting and Participants

This study was conducted in all of the 16 administrative regions of
Ghana. The regions are Ashanti, Brong-Ahafo, Ahafo, Bono East,
Central, Eastern, Greater Accra, Northern, Upper East, Upper West,
North East, Northern, Volta, Oti, Western and Western North. As
at July 2021, Ghana had an estimated population of 32,372,889
with an estimated annual growth rate of 2.26%. The total area of
Ghana is 238,533 sq km (19). The physician density in Ghana is
estimated to 0.14 physicians/1,000 population (2017 est.) with
the current health expenditure of Ghana pegged at 3.5% (2018
Est). This study targeted the main primary eye care practitioners
in Ghana. This consists of licensed and registered optometrists in
Ghana. There are an estimated 407 optometrists in the country.

2.4 Sample Size and Sampling Procedure
A total of 344 optometrists participated in this study. The sample
size was determined using the fisher’s formula,

N =Z2(1 - P)P
W2

Where,

N = minimum sample size,

Z = the standard normal deviation, usually set at 1.96 which
corresponds to the 95% confidence interval,

P = estimated prevalence of 50%,

w = confidence interval = 95%.

Per this equation, the sample size was found to be 286 and
this was increased to 344 to adjust for attrition rate and non-
responses. Purposive sampling was used to select the participants
consecutively to enable the researcher answer the research
objectives and test the hypothesis.
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2.5 Procedures and Data Collection tools

Before the commencement of the main data collection for this
study, a pre-test was carried out to validate the questionnaire. The
questionnaire was tested to ensure that participants understood
every item on them and also to identify any weaknesses that
should be addressed before the main data collection. The Cronbach
alpha (Internal Consistency) was run on the scaled responses and
this indicated a high level of internal consistency (0.805). In this
descriptive cross-sectional study, 344 registered and duly licensed
Optometrists practicing in Ghana were recruited. The questionnaire
consisted of four different sections that assessed the demographic
characteristics of the participants, their general smartphone usage,
their smartphone usage in clinical practice and finally, smartphone-
enabled Interprofessional Communication among the participants.

2.6 Data Processing and Statistical Analysis

Data collected from participants was initially entered into an Excel
Spread sheet. The entries were then checked to ensure accuracy
and consistency with the data collated from the respondents.
Questionnaires were coded after administration to facilitate easy
tabulation and analysis. Statistical analysis was done using R
version 4.2.3 for display and analysis. Descriptive statistics was
used to ascertain the prevalence of Optometrists who use mobile
devices for interprofessional communication and to ascertain
the common mode(s) of mobile device communication used for
interprofessional communication.

Inferential statistics was used to ascertain the relationship
between the usage of smartphone multimodal interprofessional
communication and some demographic characteristics of the
participants.

3. Results

Socio-Demographic Characteristics

Atotal of 344 Optometrists from all the 16 Ghanaian administrative
regions attempted the questionnaire with 336 consenting to
complete the questionnaire with a response rate of 97.67%. As
shown in table 4.0, majority 264 (78.6%) of the participants were
males and the remaining 72 (21.4%) were females. Majority
237 (70.5%) of the total number of participants had practiced
between 1-5 years and most of them 215 (64.0%) were trained
in the University of Cape Coast (UCC) with the rest 121 (36.0%)
being trained at the Kwame Nkrumah University of Science and
Technology (KNUST). Majority 179 (53.3) of the Optometrists
worked in private practices with most of them 303 (90.2%) having
no additional qualification in addition to their Doctor of Optometry
degree. The prevalence of Optometrists who use smartphones
for their interprofessional communication was 95.2% (336). The
socio-demographic characteristics of the respondents are presented
in Table 1.

Demographics Frequency (n) | Percentage (%)
Gender

Male 264 78.6
Female 72 214
Years of Practice

Less than a year 60 17.9
1-5 years 237 70.5
6-10 years 19 5.7
Over 10 years 20 6.0
Training School

ucc 215 64.0
KNUST 121 36.0
Type of Health Facility

Primary (community health center) 29 8.6
Secondary (district and regional hospital) 68 20.2
Tertiary (e.g., teaching, University hospital) 60 17.9
Private practice 179 533
Additional Qualifications

Postgraduate (PHD) 9 2.7
Postgraduate (Masters) 2.7
Fellowship or Residency 0.6
Diploma 13 3.9
No other qualification 303 90.2
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Smartphone for Interprofessional Communication

Yes

320 95.2

No

16 4.8

*Percentages may not tota

100 due to rounding

UCC — University of Cape Coast
KNUST — Kwame Nkrumah University of Science and Technology
Table 1: Demographic Characteristics of the Respondents

Use of Smartphones in Clinical Settings

Most (92.9%) of the participants indicated that they use their
smartphones to search for health information, and 92.3% of this
number preferred using search engines like Google and PubMed to
search for health information in their practices. Majority (74.4%) of
the participants indicated that they searched for health information
daily. Most (90.5%) indicated that they did communicate with
patients using their smartphones, and 91.9% out of this number
preferred using phone calls to communicate with their patients.

When asked about how often they did this with their smartphones,
a large number [141 (42.0%)] of the participants disclosed that
they communicated with their patients weekly. Majority (92.9%)
indicated that they communicated with other professionals using
their smartphones and 90.1% of this number preferred the usage of
phone calls to communicate with other professionals. When asked
about how often they did this with their smartphones, majority 117
(37.5%) of the participants disclosed that they communicated with
other professionals daily. This is further illustrated in Table 2.

Use of Smartphones in clinic settings Frequency (n) | Percentage (%)
Means for Searching for Health Information

Through Apps for smartphones 153 49.0
Search engines (Google, PubMed etc.) 288 923
Social media (Facebook, Twitter) 119 38.1
Video services (YouTube) 221 70.8
Frequency of health information search

Daily 232 74.4
Weekly 72 23.1
Monthly 8 2.6
Yearly 0 0
Smartphone Communication with patients

SMS 89 29.3
Email 34 11.2
Social Media (Facebook, Twitter) 16 53
Messenger Apps (like WhatsApp, Telegram, Signal) 256 84.2
Phone calls 271 91.9
Frequency of Smartphone Communication with patients

Daily 79 23.5
Weekly 141 42.0
Monthly 84 25.0
Yearly 0 0
Smartphone Communication with other professionals

SMS 107 343
Email 64 20.5
Social Media (Facebook, Twitter) 16 5.1
Messenger Apps (like WhatsApp, Telegram, Signal) 272 87.2
Phone calls 281 90.1
Frequency of Smartphone Communication with other professionals
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Daily 117 37.5
Weekly 93 29.8
Monthly 94 30.1
Yearly 8 2.6

*Percentages may not total 100 due to rounding

Table 2: Smartphone Usage in Clinical Practice

Assessing the Common Mode(S) of Smartphone Communica-
tion Used for Interprofessional Communication

Majority (86.9%) of the participants stated that they employed
images in their interprofessional communication followed by
speech or text [263 (82.2%)]. Asked on which communication

mode(s) they would prefer to use most, most of the participants
[133 (41.6%)] indicated that they were more likely to use all
(Speech, images, and image annotation) simultaneously. This is
shown in table 3.

Frequency (n) | Percentage (%)
Communication Mode
Speech or Text 263 82.2%
Images 278 86.9%
Annotated Images 79 27.1%
Preferred Mode
Speech or Text only 83 259
Speech and images only 104 32.5
Speech, images, and image annotation 133 41.6

Table 3: Modes of Smartphone Communication Used for Interprofessional Communication

Clinical Cases in which Optometrists Employ Interprofessional
Communication

Majority (71.5%) of the participants stated that they employed
interprofessional communication when they encountered Ocular
Disease cases. Asked on which type of cases the participants were

more likely to use their smartphones for while at work, a large
number of the participants [122 (38.1%)] indicated that they were
more likely to employ interprofessional communication when they

encountered Ocular Disease cases. This is shown in table 4.

Frequency (n) Percentage (%)

Contact Lenses 126 40.4
Vision Therapy and Rehabilitation 184 59.0
Sports Vision 65 20.8
Ocular Disease 223 71.5
Geriatric Cases 47 15.1
Pediatric Cases 142 50.7
Likely Use

Contact Lenses 33 10.3
Vision Therapy and Rehabilitation 68 21.3
Sports Vision 19 59
Ocular Disease 122 38.1
Geriatric cases 19 5.9
Pediatric cases 59 18.4

*Percentages may not total 100 due to rounding
Table 4: Clinical Cases in which Optometrists Employ Interprofessional Communication
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Assessing the Challenges the Participants Face Using
Smartphones for Interprofessional Communication

Majority of the participants (82.2%) who engage in Smartphone-
enabled interprofessional communication cited ‘internet access

Reluctance of other professionals to help

Lack of knowledge of the use mobile health
applications

Poor electricity supply

Internet Access Problem

0 50

problems’ as the main challenge that they faced with ‘poor
electricity supply’ being the least cited challenge cited by the
participants. This is shown in figure 1.

100 150 200 250 300

B Problems encountered during Interprofessional Communication

Figure 1: Problems Encountered During Interprofessional Communication

Assessing the Self-Reported Effectiveness of Multimodal
Smartphone Communication in Improving Clinical Outcomes
Generally, most of the participants had a positive perception
about how smartphone-enabled interprofessional communication
improve their clinical outcomes by making their day-to-day
clinical practice quicker, efficient and easier. A notable number
[119 (37.2%)] of the participants strongly agreed that smartphone-
enabled interprofessional communication made their day-to-
day clinical practice quicker, 118 (36.9%) strongly agreed that

smartphone-enabled interprofessional communication made
their day-to-day clinical practice efficient, with 103 (32.2%)
strongly agreeing that smartphone-enabled interprofessional
communication made their day-to-day clinical practice easier.
The participants generally believed that smartphone-enabled
interprofessional communication was instrumental in diagnosing
their patients, with some 87 (27.2%) strongly agreeing. This is
illustrated in figure 2.
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40.0% 37.2%

35.0%

30.0%
30.0%

25.0%
25.0%

20.0%
15.0%

10.0% 7.8%

Smartphone-enabled
interprofessional
communication makes my

5.0%

0.0%

quicker.

W Strongly disagree

Smartphone-enabled

communication makes my

36.9%
34.7%

20.3% 20.9%

10.3%
8.1%

interprofessional

efficient. easier.

M Disagree Neutral Agree

36.6%

Smartphone-enabled
interprofessional
communication makes my
day-to-day clinical practice day-to-day clinical practice day-to-day clinical practice

37.2%
32.2%

27.2%

22.8%

12.8%

Smartphone-enabled
interprofessional
communication is

instrumental in diagnosing
my patients

M Strongly agree

Figure 2: Self-Reported Effectiveness of Smartphone-Enabled Communication in Improving Clinical Outcomes

Relationship between Demographic Characteristics and the
Use of the Smartphone for Interprofessional Communication
The number of participants that used the smartphone for

interprofessional communication differed by gender, [¥*(1, N =

336) = 10.56, p = .003], number of years of practice, [¥*(3, N =
336)=24.03, p=.000], and place of work, [y*(3, N=336)=12.27,
p = .007]. This is further shown in Table 5

Smartphone for Interprofessional 1 p-value
Communication
Yes No
Gender
Male 256 8 10.561 0.003
Female 63 9
Years of practice
Less than a year 56 4 24.027 0.000
1-5 years 232 5
6-10 years 15 4
Over 10 years 16 4
Training Institution
ucc 207 9 1.004 0.313
KNUST 112 8
Place of Work
Primary (community health center) 24 5 12.274 0.007
Secondary (district and regional hospital) 64 4
Tertiary (e.g., teaching, University hospital) | 56 4
Private practice 175 4

UCC — University of Cape Coast

KNUST — Kwame Nkrumah University of Science and Technology
Table 5: Relationship between Demographic Characteristics and the Use of the Smartphone for Interprofessional Communication
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4. Discussion

Interprofessional communication is an important constituent
of functional health care systems because of how it remarkably
improves patient care, as poor communication between health
professionals has the tendency to result in massive financial
losses and the worsening of clinical outcomes. In this study,
the prevalence of Optometrists who use smartphones for their
interprofessional communication was 95.2%. This rate of use
recorded in this study was as expected, with a previous study by
Baumgart (2011)(20) finding smartphone usage in clinical settings
to be 98%. Ghana generally has a high uptake of smartphones (21)
and so it is expected that health professionals would own and use
smartphones in their daily interaction with other professionals and
patients.

In this study, 92.9% of the participants indicated that they use their
smartphones to search for health information. This was relatively
higher than the study among British surgeons by Patel et al. (2015)
(22) who recorded an equally high percentage of participants
(86.2%). In searching for health information, 92.3% preferred
using search engines like Google and PubMed to search for health
information in their practices, with 74.4% indicating that they did
this daily. This was similar to the study by Osei-Bonsu (2016)
(23) whose participants had the same preferences for the search
of health information. Patel et al. (2015)(22) also had majority
of their participants (76.7%) preferring Google and other search
engines, despite recording a relatively lower percentage.

This study discovered that 90.5% communicated with patients
using smartphones, with 91.9% of this number preferring phone
calls to communicate with their patients. Patient-physician
communication has been found to be a very important factor in the
improvement of health outcomes and Dash et al. (2016)(24) found
that physicians preferred phone calls over email and text messages,
because they could choose when to call, avoid miscommunication
and engage in real time two-way conversations. The study revealed
141 participants (42.0%) communicated with their patients weekly,
since they were more likely to meet particular patients on a weekly
basis than on a daily basis.

Majority of the participants (92.9) indicated that they communicated
with other professionals using their smartphones. This was backed
by Niazkhani et al. (2009)(25) who believed that practitioners
relied on the skills, knowledge, and competence of their coworkers,
hence the need to communicate with other professionals. Out
of the number that communicated with other professionals, 281
(90.1%) preferred using phone calls to communicate with other
professionals, with 117 (37.5%) of the participants disclosing
that they communicated with other professionals daily. This was
similar to a study by Hampshire et al. (2017)(26) who reported
that health workers in Ghana felt the need to contact colleagues by
phone for a consult when managing a patient.

The clinical cases that required Optometrists to contact another
professional was explored, and majority (71.5%) stated that
they employed interprofessional communication when they

encountered Ocular Disease cases, followed by vision therapy
and rehabilitation (59.0%). This was similar to a study done by
Mansoor et al. (2021)(27) who discovered that eye professionals
were likely to contact colleagues on cases of red eye than anything
else. However, it is important to conduct further studies because
there is a paucity of research on the subject.

Majority of the participants (41.6%) indicated that they were more
likely to use all modes of smartphone communication (Speech,
images, and image annotation) simultaneously. This makes sense
as Pimmer et al. (2013)(8) suggested that when speech (typological
representations) is linked with images (topological representations)
in the form of annotation, the less knowledgeable actor is able to
recall and transfer more information after the communication.

Majority of the participants (82.2%) citied ‘internet access
problems’as the main challenge that they faced with “poor electricity
supply’ being the least cited challenge. The CIA World Factbook
purports that there are around 40,857,077 mobile subscriptions
in Ghana, with 39% (10,959,964) of the population utilizing the
internet in 2018(21). This shows that even though there is a high
uptake of mobile phone device use, the usage and ready access
to internet connectivity remains a problem. Osei-Bonsu (2016)
(23) states that professionals who are in underdeveloped areas are
more likely to initiate interprofessional communication, having
the need to engage other professionals or refer them for further
management. These underdeveloped areas, however, are usually
plagued by internet connectivity problems.

Concerning  how  smartphone-enabled  interprofessional
communication made their day-to-day clinical practice quicker,
119 (37.2%) strongly agreed with 96 (30.0%) agreeing. Timely
communication inside the healthcare system remains critical
to reducing medical errors and smartphones play a huge role
in making healthcare communication quicker. A review done
by Ozdalga et al. (2012) (28) on the usage of smartphones in
medicine showed that nurses and other allied health professionals
spent less time attempting to contact physicians when they used
smartphones. 118 (36.9%) strongly agreed that smartphone-
enabled interprofessional communication made their day-to-day
clinical practice efficient with 111 (34.7%) agreeing. This was
comparable to a study by Spurck et al. (1995)(29) who discovered
that when nurses were given portable phones to carry, they
believed their hospital's telecommunication system was more
effective. About 117 (39.4%) agreed that smartphone-enabled
interprofessional communication made their day-to-day clinical
practice easier with 103 (32.2%) strongly agreeing. Again in the
same review by Ozdalga et al. (2012)(28), a greater number of
articles described how smartphones are boosting communication
in health care.

The participants generally believed that smartphone-enabled
interprofessional communication was instrumental in diagnosing
their patients, with majority 119 (37.2%) agreeing and some
87 (27.2%) strongly agreeing. Literature backs this finding as
smartphones have been shown to be more suitable for usage in
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remote assessment and diagnosis of ailments when compared to
other channels of communication (30-32).

The number of participants that used the smartphone for
interprofessional communication differed by gender, number of
years of practice, and place of work. People who had practiced
for fewer years were more likely to initiate and engage in
interprofessional communication because they were more likely
to be the less knowledgeable in the professional relationship.
This is in line with previous studies (1,8), that showed that less
knowledgeable actors were more likely to take full advantage of
opportunities to communicate with more knowledgeable actors.
Concerning the place of work of the Optometrists, it is to be
noted that most private facilities that provide ophthalmic care
in Ghana usually have just one cadre of eye care providers. As
a result, they are more likely to engage in smartphone-enabled
interprofessional communication as opposed to general healthcare
facilities who have a myriad of professionals that promote face-to-
face interactions.

5. Conclusion

The outcome of this study indicated that the most utilized modes
of smartphone-enabled interprofessional communication were all
three (Speech, images, and image annotation) simultaneously. The
participants generally had a positive perception about how multi-
modal smartphone-enabled interprofessional communication
improved their clinical outcomes. The findings of the study provide
a foundation for future studies, as there is a deficit of studies on
multi-modal interprofessional communication worldwide, and no
studies exploring the effect of multi-modal smartphone-enabled
interprofessional communication on clinical outcomes in sub-
Saharan Africa. Prior to this study, there was minimal evidence
in Ghana on the subscription and benefits of using mHealth
technologies in interprofessional communication. This study
shows that smartphones, and consequently mHealth technologies
can have a positive impact on clinical outcomes, especially when
health professionals do not have certain expertise physically
available. it is recommended that healthcare establishments
facilitate the usage of smartphones by healthcare providers to
search for health information, communicate with patients and
also communicate with other professionals to improve the health
outcomes of patients.

Funding Statement: This study was carried out without external
funding
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