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Abstract

Background: The use of mobile phone technology for reporting adverse drug reactions (ADRs) in pharmacovigilance is rela-
tively new.

The objective of the study was to explore challenges and facilitators for the use of the Med Safety App for reporting ADRs in
Ghana. A comparative evaluation of ADR reports received through the app and the standard paper-based form was also conducted.

Methods: This was a cross-sectional study with a purposive sampling technique. The study population was persons who had
downloaded the Med Safety App launched in Ghana 18 months before the study.

Results: Of the 350 participants, 121 provided answers to the questionnaire sent as a Google form, representing a response
rate of 34.6%.

Ninety-five (78.5%) of the participants were healthcare professionals, and the remaining were patients. Seventy-five
(64.7%) of the participants were using the app after initial installation because they thought it had helpful features.
However, only 33 (27.3%) participants used the app to report ADRs, and of these, seven (21.2%) participants indicated
that they would continue to use the app because it was easier than the other means of reporting ADRs. Most of the respon-
dents, 109 (94%), indicated that they would recommend the app to someone else. There were some differences between the
reports received through the app and between the paper-based Council for International Organizations of Medical Sciences
(CIOMS) 1 form and the app, which warrant further exploration.

Conclusion: Most participants indicated that the app is a useful tool and easy to use, and they were satisfied with the features
of the app. Given that only just under one-third of participants had used the app to report ADRs, more time and training may
be required to fully evaluate the feasibility of the use of the app going forward. The findings will help improve introduction of
the app in other countries.
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Introduction
Spontaneous reporting is one of the major pharmacovigi-
lance methods for the identification of unknown safety
issues with marketed drugs, vaccines, and other health pro-
ducts. However, spontaneous reporting is negatively affected
by several drawbacks including underreporting. There have
been several interventions to improve underreporting,
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namely, the introduction of user-friendly reporting systems,1

availability of the reporting forms,2 use of web-based or
mobile technologies,1,3 and feedback information provided
to reporters.4–6

The use of mobile phone technology is a relatively new
intervention in pharmacovigilance, with the first app
launched in France in January 2015, then in the United
Kingdom, Netherlands, and Croatia in July 2015, January
2016, and May 2016, respectively.7 As of March 2023,
mobile app for reporting safety issues has been used in
13 countries in Africa. The World Health Organization
(WHO) has supported low- and middle-income countries
(LMICs) to roll out the adverse drug reaction (ADR) report-
ing app, the Med Safety App, in collaboration with tech-
nical partners, namely, the United Kingdom Medicines
and Healthcare products Regulatory Agency (MHRA) and
the Uppsala Monitoring Centre (UMC). The launch of
the app follows a successful pilot in Burkina Faso and
Zambia to understand the potential benefit and sustain-
ability of the use of this app in low-resource settings.8

The use of a mobile app is expected to improve the
quality and quantity of ADR reporting by patients and
healthcare professionals to National Pharmacovigilance
Centres and improve safety communication and feedback
to reporters.7

In June 2019, Ghana launched the Med Safety App,
which is freely available in the Google Play and App
Store for Android and iOS (iPhone Operating System),
respectively.9 As of the end of February 2021, 21 months
after the launch, there were 996 downloads with 120
safety reports received through the Med Safety App. Of
these 120 reports, 99 (82.5%) were submitted by healthcare
professionals, and the remaining 21 (17.5%) were from
patients.

The primary function of the Med Safety App is for
healthcare professionals and patients to report ADRs to
medicines and vaccines. The app also has “News” and
“Watch List” features. The “News” and “Watch List” fea-
tures allow users to access safety-related news articles and
alerts from the Food and Drugs Authority and to create a
watch list of products of interest, respectively.

Studies that evaluated the use of mobile apps to
report ADRs assessed factors that influenced their use.
One such study with healthcare professionals and patients
from three countries, namely, Netherlands, Spain, and the
United Kingdom as participants, found that the factors
that affect the use of a mobile app to report ADRs included
the type of feedback given on reported ADRs, how ADR
reports are stored, and the type of news provided. Other
factors mentioned were related to the functions of the
app itself including ease of use, language, source of safety
information provided through the app, security of the app,
layout, the operating systems on which the app can be
used, and the cost.10

In a second European study, researchers assessed health-
care professionals’ and patients’ interest in an app for
two-way risk communication and their preferences and per-
ceptions toward specific app characteristics.11 The findings
from this study suggested that about half of patients and
more than 60% of healthcare professionals were interested
in using an app to report ADRs. The benefits outlined
were a faster means of reporting ADRs and easier access
to a reporting form. Additionally, the study indicated that
healthcare professionals and patients who already use a
health app were particularly interested in the app for report-
ing ADRs.11

To the best of our knowledge, there is currently no study
that documents challenges and facilitators for the use of a
mobile app for reporting ADRs in LMICs. One year after
the launch of the Med Safety App in Ghana, we deemed
it essential that the use of the Med Safety App is evaluated
to obtain user opinion on its functionality, usefulness, and
how the usage could be encouraged in Ghana and other
LMICs.

The objective of this study was therefore to determine
the challenges and facilitators for the use of the Med
Safety App in Ghana.

Methodology
A purposive sampling technique with a cross-sectional
design from 14 December 2020 to 15 January 2021 was
carried out to explore challenges and facilitators for the
use of the Med Safety App to report ADRs in Ghana.
Purposive sampling technique was used for practical
reasons because the focus of the study was on those
who had downloaded the Med Safety App. This was
necessary to maximize responders who could provide
the best information on engagement with the app based
on actual use.

Questionnaire design

The semi-structured questionnaire used for the data
collection was developed by the study team based on an
earlier study.11 The questionnaire was pre-tested with 10
participants who were representative of the target popula-
tion but not included in the final analysis. The questionnaire
was made up of five sections, namely, Demographics infor-
mation of participants, Knowledge on the use of the Med
Safety App, Usefulness of the app, Features of the app,
and Additional information (when available). The question-
naire is included as Appendix I.

Sample size determination

The sample size for the study was determined using
Slovin’s formula12 with a study population of 996
persons being those who had downloaded the Med Safety
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App.

n = N

(1+ Ne2)

where:
n= Sample size
N =Target population size, defined as those who have
downloaded the Med Safety App (i.e. 996)
e=Level of precision or sampling error which is 5% (i.e. 0.05)
n= 966/ ((1+ 966 (〖0.05〗^2))= 282.9= 283 partici-
pants (thus a minimum sample size of 283 is required for
this study).

To allow for lost to follow-up and non-response, the
questionnaire was sent to 350 persons who downloaded
the Med Safety App.

A serious ADR is defined as any event or reaction that
results in death, a life-threatening adverse event, inpatient
hospitalization or prolongation of existing hospitalization,
a persistent or significant incapacity or substantial disrup-
tion of the ability to conduct normal life functions, or a con-
genital anomaly or birth defect.13

Data collection

The questionnaire was sent by email as a Google form to 350
participants selected by random sampling from among the 996
who had downloaded the app, with follow-ups conducted by
phone and/or email. Contact details list were available from
those who downloaded the app through their registration.

App user data analyses

Data collected during the study was entered into MS Excel
and imported into Stata, version 14.1 by StataCorp, College
Station, 77845, Texas, USA, after data cleaning.

Descriptive statistics was used to summarize the demo-
graphic characteristics of the participants, knowledge of
the Med Safety App, and opinion on the features of the
app. Useful features and challenges associated with use of
the app were also assessed.

Pearson’s chi-square (χ2) and Fisher’s exact tests were used
to determine associations between variables such as age,
gender, level of education, employment status, and responses
about knowledge on ADR reporting. Fisher’s exact test was
used when the number of counts in the contingency table
was less than 5.14 The significance level was set at p≥0.05.

Comparison of ADR reports received through the app
and paper-based CIOMS 1 form

ADR reports received through the Med Safety App (n= 122)
and the FDA’s paper-based CIOMS 1 form (n=6825)
throughout the study period were compared in terms of com-
pleteness of the reports, the sex, age, seriousness, and reporter

details. This comparison was focused on larger differences
(>20%) between reporting methods, rather than a formal stat-
istical analysis, given the limited number of reports received
through the app. We further considered the distribution of
reports by first level Anatomical Therapeutic Chemical
(ATC) classification and System Organ Class (SOC) using
the Medical Dictionary for Regulatory Activities (MedDRA).

Ethical consideration

Ethical approval for the study was granted by the Council
for Scientific and Industrial Research Institutional Review
Board dated 18 August 2020 with approval no. RPN008/
CSIR-IRB/2020.

Participants were informed that a response to the email
inviting them to participate in the study represents consent.

Results
A total of 121 participants took part in the study out of the
350 randomly selected persons who had ever downloaded
the app, representing a 34.6% response rate. A non-
response was defined as participants to whom the question-
naire was sent, and who failed to respond after three follow-
ups by email and/or telephone calls within intervals of 3
days.

Demographic characteristics of respondents

The regions in Ghana with most respondents were Greater
Accra and Ashanti regions with 73 (60.3%) and 12 (9.9%)
respondents, respectively. There were 81 (66.94%) males
with the rest being females. Most respondents were
between the age range 31–40 years (54 or 44.6%) and
21–30 years (46 or 38.0%).

Almost all respondents, 120 (99.2%), had tertiary educa-
tion or above, with 60 (49.6%) of these being government
workers.

Demographic characteristics of participants are provided
in Table 1.

There was no relationship between the use of the app and
the age of the participants (X2= 2.4, p< 0.118) or gender
(X2= 1.1, p < 0.301).

Ninety-five participants (78.5%) were healthcare profes-
sionals, and of these 39 (41.1%) had worked for between 1
and 5 years with 23 (24.23%) having worked for 6–10 years.

Fifty-three (55.8%) of the healthcare professionals were
pharmacists, 11 (11.6%) were pharmacy technicians, and
nine (9.5%) were nurses. The rest were public health/
disease control officers (nine or 9.5%), regulatory officers
(three or 3.2%), physician assistants (three or 3.2%),
medical doctors (two or 2.1%), and laboratory scientists
(two or 2.1%). There were also one (1.0%) each of ayur-
vedic doctor, medicine counter assistant, laboratory scien-
tist, and a pharma industry representative.
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Table 1. Demographic summary statistics of the study participants.

Variable Frequency (n, %) Characteristics of adult Ghanaiana (%)

Gender

Male 81 (66.9) 47.9

Female 40 (33.0) 52.1

Age (years)

21-30 46 (38.0) 23.1

31–40 54 (44.6) 12.1

41–50 12 (9.9) 8.9

51–50 7 (5.8) 6.9

60+ 2 (1.7) 7.6

Level of Education

None 0 (0.0) 22.1

Primary 0 (0.0) 36.7

Junior Secondary School 0 (0.0) 44.3

Senior Secondary School 1 (0.8) 45.6

Tertiary and above 120 (99.2) 3.7

Region

Ashanti 12 (9.9)

Bono 3 (2.5)

Central 7(5.8)

Eastern 7(5.8)

Greater Accra 73 (60.3)

Northern 10 (8.3)

Upper West 3 (2.5)

Volta 1 (0.8)

Western 5 (4.1)

Employment Status

Unemployed 4 (3.3) 48.6

Student 4 (3.3)

(continued)
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Knowledge on the Med Safety App and its use to
reporting ADRs

A total of 116 participants responded to the question on
knowledge of the use of the Med Safety App to report
ADRs. Of this number, 111 (95.7%) responded that they
were aware that the app can be used to report ADRs;

113 (97.4%) respondents downloaded the app them-
selves with 74 (65.5%) of these indicating that the app
was very easy to download. Figure 1 shows the number
of responses to the ease of download.

The reasons given by those who stated that it was not
easy to download the app were that they needed help
from someone else to download the app, they did not
have all the pieces of information needed to fully download,

or the app logo did not depict anything concerning drug
safety or the National Pharmacovigilance Centre in Ghana
or the Food and Drugs Authority and as such the down-
loaded program was not recognized as the correct app.

Thirty-three of the 121 (27.3%) respondents indicated
that they had used the app to report ADRs. Of these, 12
(36.4%) indicated that it was easy to use the app to report
ADRs, and three (9.1%) indicated that it was difficult.

With regard to the experience of using the app to report
ADRs, nine out of the 33 (27.3%) reported that they easily
understood the items required to submit a report with two
(6.1%) indicating it was difficult. Seven (21.2%) respon-
dents indicated that they would continue to use the app
because it was easier compared to other means of reporting
including paper-based reporting (Table 2).

Table 1. Continued.

Variable Frequency (n, %) Characteristics of adult Ghanaiana (%)

Self-employed 8 (6.6)

Government employee 60 (49.6)

Private sector 44 (36.4)

Retired 1 (0.8)

Healthcare professional Yes 26 (21.5)

No 95 (78.5)

aSource: Ghana Demographic and Health Survey. https://dhsprogram.com/pubs/pdf/FR307/FR307.pdf).

Figure 1. Frequency distribution of ease of download of the Med Safety App (n= 113/121 who downloaded the app themselves).
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Usefulness of the Med Safety App (opinions on the
use of the app)

Generally, a large proportion of the respondents agreed that
the Med Safety App was a useful tool, and they would

recommend it to someone else. At the time of the survey, a
total of 75 (62.0%) of the 121 respondents indicated that
they were using the app after initial download; however,
only 33 of these employed the app to report ADRs. Table 3
provides the responses on the usefulness of the Med Safety
App.

Opinion about the most useful features of the app

There was little difference in perception of the useful features
among “news,” “watch list,” and “report side effects.” More
importantly, 183 out of 197 found a feature useful, and only
eight out of 197 did not found any feature useful. Figure 2 pro-
vides the opinions of respondents on the most useful feature of
the Med Safety App.

The survey also assessed factors limiting the use of the
app. Respondents were asked which of the features of the
app most concerned them. Options included how visually
appealing the app was, how easy it was to understand the
information provided in the app, and the font size of the
text used in the app. Most respondents making up 87
(75.7%) did not have any concerns with the current
design of the app. Thirteen (11.3%), nine (7.8%), and six
(5.2%) indicated, respectively, that they had concerns

Table 2. Experiences with the Med Safety App among those who
used the app for reporting ADR (n= 33).

Experience
Frequency
(Percent) n, %

It was easy to use 12 (36.4)

It was difficult to use 3 (9.1)

Found it difficult to understand most of
the items required to submit a report

2 (6.1)

Most of the items required to submit a
report were easily understood

9 (27.3)

I will continue to use the Med Safety App
because it is easier than the other
reporting mechanisms

7 (21.2)

Table 3. Usefulness of the Med Safety App (opinions on the use of the app).

No Criteria
Strongly
agree (n, %)

Agree
(n, %)

Neither
Agree or
Disagree
(n, %)

Disagree
(n, %)

Strongly
disagree
(n, %)

Total Number of
Responses out of
121 participants (N)

1 I would recommend the Med Safety
App to someone else

53(46.1) 56(48.7) 4(3.5) 1(0.9) 1(0.9) 115

2 I would like to use the Med Safety App
frequently

40(34.5) 61(52.6) 13(11.2) 0(0.00) 2(1.7) 116

3 I found the Med Safety App easy to
navigate

27(23.7) 65(57.0) 16(14.0) 4(3.5) 2(1.8) 114

4 I found Med Safety App complex 6(5.3) 8(7.1) 24(21.2) 58(51.3) 17(15.0) 113

5 I think it is easy to learn how to use
the Med Safety App

24(20.9) 72(62.6) 14(12.2) 3(2.6) 2(1.7) 115

6 I found the Med Safety App very
cumbersome to use

4(3.5) 10(8.6) 16(13.8) 68(58.6) 18(15.5) 116

7 I felt very confident using the Med
Safety App

21(18.1) 71(61.2) 21(18.1) 1(0.9) 2(1.7) 116

8 I found it easy to understand the
language in the Med Safety App

34(29.3) 71(61.2) 4(3.5) 7(6.0) 0(0.0) 116

9 I am still using the Med Safety App
because it is helpful

19(16.8) 56(49.6) 26(23.0) 10(8.8) 2(1.8) 113
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with how visually appealing the app was, how easy it was to
understand the information provided in the app, or font size
of text used in the app.

Opinion about the use of healthcare mobile
technology

Most respondents, 93 (76.9%), indicated that, in general,
they were concerned about the privacy and security of
their personal information in everyday life when using a
mobile health technology.

Despite concerns about privacy and security on the use
of mobile health technology, 89 (73.6%) (strongly agree
and agree) that they would like information provided
during the use of the app to be available to others because
this would help in the identification of safety issues of med-
icines. Table 4 provides responses from participants regard-
ing their opinions on the use of mobile health technology.

Comparison of ADR reports by submission route

A total of 6947 ADR reports were received within the study
period. Of these 6825 (98.2%) were received through the
FDA’s paper-based CIOMS 1 form, and the remaining
122 (1.8%) through the Med Safety App, with no duplicate
reports detected.

We compared the completeness and characteristics of
the reports received through the Med Safety App with the
paper-based CIOMS 1, although not applying formal statis-
tical tests. We found anecdotal differences of >20% in the
completeness in age group, indication of the suspected

drug/vaccine, and profession of reporters. Comparing the
reports by other attributes, we observed that there was a
higher percentage of missing information for the age
group in reports originating from the app compared to the
paper-based CIOMS 1 form. This is in contrast to missing
information for the profession of reporters for which there
was a greater percentage of missing information for paper-
based CIOMS 1 form (29.6%) compared to none from the
app. Table 5 shows the differences between the two submis-
sion routes.

There were no differences between the SOC and the first
level ATC codes for the ADR reports received through the
Med Safety App and paper CIOMS 1 form.

Discussion
This study sought to explore challenges and facilitators for
the use of the Med Safety App for reporting ADRs in Ghana
and to compare the features of ADR reports received
through the app and paper-based CIOMS 1 form. We
found that majority of participants indicated that the app
is a useful tool and were satisfied with several of the fea-
tures. There were some differences between reports
received through the app and paper-based CIOMS 1
form, which warrant further exploration. Challenges with
the app were the ease of downloading the app, understand-
ing the information provided within the app, and the font
size of text used in the app.

The sex distribution of our study population was similar
to the general Ghanaian population; however, the study
population age distribution was lower, and the level of

Figure 2. Frequency distribution of responses regarding useful features of the Med Safety App.
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education attained was higher than the average in Ghana.
These findings were not surprising because both age and
education have been found in other studies to be variables
associated with use of mobile technology.15,16

Our study also showed that more males (66.9%) partici-
pated in the study; however, there was no significant differ-
ence between males and females regarding the use of the
app (Table 1). This finding is not consistent with others
which reported female gender as a predictor for the use of
e-health technologies.15,17 The limitation in our sample
size does not allow full exploration of gender differences.

The findings from the study suggest that the app is per-
ceived useful, with the majority of the respondents satisfied
with its design and appeal to use, which is reassuring
regarding the likelihood of uptake going forward.

Findings from the study suggest that ease of using the
app was a facilitator with majority of those who had knowl-
edge of the app using it to report a safety concern. This is
similar to the findings from other studies where respondents
suggested that apps simplified ADR reporting, making it
quick and easy, and reducing delays in reporting.18

Additionally, digital features such as a defined drug list
and data file attachment capability made reporting even
easier.8

The news and the watch list features were perceived by
participants as useful in the app, suggesting that they like

using a tool that allows two-way communication. The
news feature provides information on urgent safety issues
from the FDA including warnings, alerts, and direct health-
care professional communication to the users of the app.
These are urgently needed by both healthcare professionals
and patients for the safe use of new medicines and other
health products. Indeed, the objective for the Med Safety
App is to be a two-way communication tool between
users and the National Pharmacovigilance Centre, allowing
communication of drug safety information and other related
news in a timely manner and strengthening the engagement
of reporters’ interest in drug safety. Additionally, immedi-
ate acknowledgment of a report submitted will make repor-
ters more committed to reporting as they believed their
contribution was important.8 Further, use of the news and
watch list features may have longer-term additional benefits
to health care workers or patient users of the app, essentially
as educational tool and/or reduction in ADRs through
earlier detection.

Participants in our study expressed concern about the
privacy and security of personal information and sharing
of this information on online, yet they were all willing to
share information via the app with others, in order to help
in the identification of safety issues. Our finding is the same
as what was obtained from earlier studies which found altru-
ism as a motive for reporting ADRs by patients.19,20

Table 4. Opinion about the use of mobile health technology.

No Criteria

Strongly
agree
(n, %)

Agree
(n, %)

Neither
Agree or
Disagree
(n, %)

Disagree
(n, %)

Strongly
disagree
(n, %)

Not
applicable
(n, %)

Total Number of
Responses out of
121 participants
(N )

1 In general, I am concerned
about the privacy and
security of my personal
information in everyday life

40(34) 53(44.9) 15(12.7) 5(4.2) 3(2.5) 2(1.7) 118

2 I am concerned about the
privacy and security of my
personal information when
using a mobile app

40(33.3) 53(44.2) 11(9.2) 8(6.7) 2(1.7) 6(5.0) 120

3 I am concerned about
submitting my personal
information on a mobile
app because this may be
available to others

35(29.4) 46(38.7) 18(15.1) 12(10.1) 3(2.5) 5(4.2) 119

4 I would like information
provided during the use of
the Med Safety App to be
available to others because
this will help in the
identification of safety
issues of medicines

32(26.9) 57(47.9) 14(11.8) 10(8.4) 5(4.2) 1(0.8) 119
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Table 5. Completeness and characteristics of reports received through the Med Safety App compared with paper-based CIOMS 1 reporting
form.

Fields completed by reporters Med Safety App n (%) CIOMS 1 paper form n (%)

Patient details Sex 109 (89.3) 6599 (96.7)

Age group 16 (13.1) 2864 (42.0)

Drug details Generic name 121 (99.1) 6825 (100.0)

Indication 52 (42.6) 5980 (87.6)

Reaction details Reaction 115 (94.3) 6036 (88.4)

Outcome 108 (88.5) 6316 (92.5)

Seriousness 122 (100.0) 6825 (100.0)

Reporter details Name of reporter 117 (95.9) 6796 (99.6)

Profession 122 (100.0) 4807 (70.4)

Characteristics reports received Med Safety App n (%) Paper CIOMS 1 form n (%)

Sex Male 40 (32.8) 2866 (42.0)

Female 69 (56.6) 3733 (54.7)

Not stated/missing 13 (10.6) 226 (3.3)

Age group Neonate 0 (0.0) 27 (0.4)

Child 2 (1.6) 1490 (21.8)

Adolescent 1 (0.8) 193 (2.8)

Adult 13 (10.6) 1154 (16.9)

Not stated/missing 106 (86.8) 3961 (58.0)

Seriousness Serious 59 (48.4) 684 (10.0)

Non serious 63 (51.6) 6141 (90.0)

Profession
of reporters

Physicians 15 (12.3) 324 (4.7)

Nurses 0 (0.0) 1104 (16.2)

Pharmacists 72 (59.0) 1062 (15.6)

Disease Control Officers 0 (0.0) 1278 (18.7)

Other Healthcare
Professionals

12 (9.8) 868 (12.7)

Consumers and lawyers 23 (18.9) 171 (2.5)

Not stated/missing 0 (0.0) 2018 (29.6)

Seaneke et al. 9



The findings in our study are consistent with those from
an exploratory qualitative study by Kiguba R et al.18 among
health workers in 12 HIV clinics in Uganda, which also
found willingness among the health workers to adopt the
Med Safety App for ADR reporting with the majority
admitting that they will recommend the app to other
health workers. Potential barriers to the uptake of the
Med Safety App in this study were perceived lengthy pro-
cesses of initial app registration and completion of multiple
screens during ADR reporting.

This study compared the description of the characteris-
tics and quality of reports received through the Med
Safety App and paper-based CIOMS 1 form. There were
some observed differences in the completeness of the
ADR reports received through the Med Safety App and
the paper-based CIOMS 1 form for age group, which had
better completeness percentage with the Med Safety App
compared with paper-based CIOMS 1 reporting form. A
greater number of pharmacists used the Med Safety App
to report compared to CIOMS 1 paper form. It is note-
worthy to be upfront that these observations should be inter-
preted with caution, given the limited number of reports
received through the app. The reason for the use of the
app by more pharmacists could be due to the fact that the
app was discussed with pharmacists during the annual
general meeting in August 2019, 2 months after the
launch of the app, which may explain why pharmacists
downloaded the app and using it to report ADRs compared
to other healthcare professionals. The reason for receiving a
greater percentage of serious reports through the paper-
based CIOMS 1 form compared to the Med Safety App is
unknown.

Strength and limitations of study

To the best of our knowledge, this is the first study to
explore challenges and facilitators for the use of the Med
Safety mobile app in Ghana.

The first limitation is the smaller than expected sample
size given the response rate of 34.6%. However, while
underpowered, we believe that this is the single largest con-
vergent mixed-method study to date exploring the feasibility
and acceptability of the use of the Med Safety App in a
low-resource setting in Africa. As such, the data collected
can help inform especially future implementation research
studies and/or approaches to the roll out of the use of the app.

Further, there may have been selection bias with regard
to the respondents, since the pool of participants was
limited to those who had downloaded the app and import-
antly, among those, potentially a select group of individuals
took part in the study (i.e. among users, respondents may be
different from those that did not take part in the study).
Additionally, more males took part in the study, which is
inconsistent with the male:female ratio in Ghana. However,
since this was a first implementation approach and the

primary personnel who report ADRs tend to be health care
professionals (e.g. pharmacists), as was indeed the case in
our study, and that the proportion of males increases with
higher education status, these data are not surprising.

Conclusion
The modest number of participants in our study indicated
that the Med Safety App is a useful tool, easy to use, and
that they were satisfied with the features of the app. The
positive findings from this study should be used to
broaden the roll out of the app in Ghana and, if successful,
to other countries.

To disseminate the Med Safety App and make it attract-
ive for potential users in Ghana, the following is being
recommended: First, resources should be invested into
advocacy and awareness creation on the benefits of the
app to improve uptake and use since majority of partici-
pants in our study were using the app at the time of the
study. Second, the app should be promoted to patients
and healthcare professional groups at their meetings and
professional social media platforms to improve its use.
Lastly, implementation research focusing on the app
should be conducted to scientifically identify interventions
which need to be implemented to improve the use of the app
by patients and healthcare professionals.

Acknowledgments: The authors would like to greatly thank all
the survey participants who took their time to complete the
questionnaire.

Contributorship: GTS contributed to the study design,
developing data collection tool, data analysis, writing original
draft, and writing (review and editing). DMD, SKS, EN, PT,
MR, CM, and BJH contributed to the review and editing of the
manuscript, technical support, and supervising. AA, JES, and
AAA contributed to the study design, participants’ recruitment,
data analysis, and writing the original draft of the manuscript.

Declaration of conflicting interests: The authors declared no
potential conflicts of interest with respect to the research,
authorship, and/or publication of this article.

Ethical approval: The Council for Scientific and Industrial
Research Institutional Review Board approved this study (No.
RPN008/CSIR-IRB/2020).

Funding: The author(s) disclosed receipt of the following
financial support for the research, authorship, and/or publication
of this article: This study was funded by the Special Program for
Research and Training in Tropical Diseases (TDR) through the
Access and Delivery Partnership (ADP) program grant. ADP is
supported by the Government of Japan and led by the United
Nations Development Program, in collaboration with the World
Health Organization, TDR, and PATH.

10 DIGITAL HEALTH



Guarantor: GTS

ORCID iDs: Branwen J. Hennig https://orcid.org/0000-0003-
4127-8386
George Tsey Sabblah https://orcid.org/0000-0003-1785-796X

Supplemental material: Supplemental material for this article is
available online.

References
1. Bahk CY, Goshgarian M, Donahue K, et al. Increasing patient

engagement in pharmacovigilance through online community
outreach and mobile reporting applications: an analysis of
adverse event reporting for the Essure device in the US.
Pharmaceut Med 2015; 29: 331–340.

2. McGettigan P, Golden J, Conroy RM, et al. Reporting of
adverse drug reactions by hospital doctors and the response
to intervention. Br J Clin Pharmacol 1997; 44: 98–100.

3. Ribeiro-Vaz I, Silva AM, Costa Santos C, et al. How to
promote adverse drug reaction reports using information
systems–a systematic review and meta-analysis. BMC Med
Inform Decis 2016; 16: –0.

4. Oosterhuis I, van Hunsel F and van Puijenbroek EP.
Expectations for feedback in adverse drug reporting by
healthcare professionals in the Netherlands. Drug Saf 2012;
35: 221–232.

5. Wallerstedt SM, Brunlöf G, Johansson ML, et al. Reporting
of adverse drug reactions may be influenced by feedback
to the reporting doctor. Eur J Clin Pharmacol 2007; 63:
505–508.

6. Sabblah GT, Darko D, Härmark L, et al. Patient preferences
and expectation for feedback on adverse drug reaction reports
submitted in Ghana. Ghana Med. J 2019; 53: 150–155.

7. Montastruc F, Bagheri H, Lacroix I, et al. Adverse drug reac-
tion reports received through the mobile app, VigiBIP®: a
comparison with classical methods of reporting. Drug Saf
2018; 41: 511–514.

8. Fukushima A, Iessa N, Balakrishnan MR, et al. Smartphone-
based mobile applications for adverse drug reactions report-

ing: global status and country experience. BMC Med Inform
Decis 2022; 22: 118.

9. Ghana NewAgency (GNA). Food andDrugs Authority launches
Mobile Application - Government of Ghana. Available from:
http://ghana.gov.gh/index.php/media-center/news/5763-food-
and-drugs-authority-launches-mobile-application. (2016,
accessed 1 March 2023).

10. de Vries ST, Wong L, Sutcliffe A, et al. Factors influencing
the use of a mobile app for reporting adverse drug reactions
and receiving safety information: a qualitative study. Drug
Saf 2017; 40: 443–455.

11. de Vries ST, Denig P, Lasheras Ruiz C, et al. Interest in a
mobile app for two-way risk communication: a survey study
among European healthcare professionals and patients.
Drug Saf 2018; 41: 697–712.

12. Almeda JV, Capistrano TG and Sarte GMF. Elementary sta-
tistics. Quezon: UP Press, 2010.

13. Lazarou J, Pomeranz BH and Corey PN. Incidence of adverse
drug reactions in hospitalized patients: a meta-analysis of pro-
spective studies. JAMA 1998; 279: 1200–1205.

14. McDonald JH. Handbook of Biological statistics. New York,
NY: Sparky House Publishing, 2014.

15. Kontos E, Blake KD, Chou WY, et al. Predictors of eHealth
usage: insights on the digital divide from the health information
national trends survey 2012. J Med Internet Res 2014; 16: e172.

16. Carroll JK, Moorhead A, Bond R, et al. Who uses mobile
phone health apps and does use matter? A secondary data ana-
lytics approach. J Med Internet Res 2017; 19: e125.

17. Chou WY, Hunt YM, Beckjord EB, et al. Social media use
in the United States: implications for health communication.
J Med Internet Res 2009; 11: e1249.

18. Kiguba R, Zakumumpa H, Ndagije HB, et al. Facilitators and
barriers to uptake of the med safety mobile app for adverse
drug reaction reporting by health workers in Uganda: a quali-
tative study. Drug Saf 2023; 25: 1–0.

19. van Hunsel F, van der Welle C, Passier A, et al. Motives for
reporting adverse drug reactions by patient-reporters in the
Netherlands. Eur J Clin Pharmacol 2010; 66: 1143–1150.

20. Sabblah GT, Darko DM, Mogtari H, et al. Patients’ perspec-
tives on adverse drug reaction reporting in a developing country:
a case study from Ghana. Drug Saf 2017; 40: 911–921.

Seaneke et al. 11

https://orcid.org/0000-0003-4127-8386
https://orcid.org/0000-0003-4127-8386
https://orcid.org/0000-0003-4127-8386
https://orcid.org/0000-0003-1785-796X
https://orcid.org/0000-0003-1785-796X
http://ghana.gov.gh/index.php/media-center/news/5763-food-and-drugs-authority-launches-mobile-application
http://ghana.gov.gh/index.php/media-center/news/5763-food-and-drugs-authority-launches-mobile-application
http://ghana.gov.gh/index.php/media-center/news/5763-food-and-drugs-authority-launches-mobile-application

	 Introduction
	 Methodology
	 Questionnaire design
	 Sample size determination
	 Data collection
	 App user data analyses
	 Comparison of ADR reports received through the app and paper-based CIOMS 1 form
	 Ethical consideration

	 Results
	 Demographic characteristics of respondents
	 Knowledge on the Med Safety App and its use to reporting ADRs
	 Usefulness of the Med Safety App (opinions on the use of the app)
	 Opinion about the most useful features of the app
	 Opinion about the use of healthcare mobile technology
	 Comparison of ADR reports by submission route

	 Discussion
	 Strength and limitations of study

	 Conclusion
	 Acknowledgments
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


