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ABSTRACT

Objective: Electronic pharmacovigilance reporting systems are being implemented in many developing coun-
tries in an effort to improve reporting rates. This study sought to establish the factors that acted as barriers to
the success of an electronic pharmacovigilance reporting system in Kenya 3 years after its implementation.
Materials and Methods: Factors that could act as barriers to using electronic reporting systems were identified
in a review of literature and then used to develop a survey questionnaire that was administered to pharmacists
working in government hospitals in 6 counties in Kenya.

Results: The survey was completed by 103 out of the 115 targeted pharmacists (89.5%) and included free-text
comments. The key factors identified as barriers were: unavailable, unreliable, or expensive Internet access;
challenges associated with a hybrid system of paper and electronic reporting tools; and system usability issues.
Coordination challenges at the national pharmacovigilance center and changes in the structure of health man-
agement in the country also had an impact on the success of the electronic reporting system.

Discussion: Different personal, organizational, infrastructural, and reporting system factors affect the success of
electronic reporting systems in different ways, depending on the context. Context-specific formative evalua-
tions are useful in establishing the performance of electronic reporting systems to identify problems and ensure
that they achieve the desired objectives.

Conclusion: While several factors hindered the optimal use of the electronic pharmacovigilance reporting sys-
tem in Kenya, all were considered modifiable. Effort should be directed toward tackling the identified issues in
order to facilitate use and improve pharmacovigilance reporting rates.
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BACKGROUND AND SIGNIFICANCE

Pharmacovigilance is the “science and activities relating to the detec-
tion, assessment, understanding and prevention of adverse effects or
any other drug-related problems.”" It gained prominence in the 1960s
in response to the thalidomide tragedy in Europe, Australia, and
Japan,? which was blamed on marketing pressures from pharmaceuti-

cal companies and on the lack of robust pharmacovigilance systems.>

Since then, drug safety monitoring agencies have been formed at
different levels to enhance patient safety when using medicines and
to continuously provide balanced and reliable information on the
safety of medicines. Among the first was the World Health Organi-
zation Program for International Drug Monitoring, established in
1968, which works in collaboration with the Uppsala Monitoring
Centre (UMC) to maintain a global database for Individual Case
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Safety Reports (ICSRs) of adverse drug reactions reported from dif-
ferent countries.

Several developments in recent years have highlighted the need
for robust pharmacovigilance systems capable of quick detection
and reporting of suspected incidents. They include increased licens-
ing and use of biologicals and biosimilars in health care,* increased
off-label use of drugs,”'® growing concerns over a lack of coverage

11,12 and

of children in drug safety monitoring during clinical trials,
an increase in health conditions arising from drug-related
incidents."?

Other factors include the increased use of herbal and natural
products, many of which have unknown side effects'*'%; the grow-
ing use of new combination therapies for the management of chronic
conditions and coinfections'®'”; and the rising incidence of poor-
quality medicines and medical devices, particularly in low- and
middle-income countries.'® There are also growing calls for objec-
tive drug safety information to counterbalance the information pub-
lished by the pharmaceutical industry, which in some cases is
suspected of being biased.!” Emerging dimensions, such as safety
issues arising from self-medication® and safety concerns associated
with medical applications®' and medical devices,*” further underline
the importance of robust pharmacovigilance systems.

While the number of ICSRs in the global database has been
steadily rising over the years, the rate of reporting has been skewed
toward developed countries, whose cumulative ICSRs account for
>81% of the reports at the UMC.*? African countries in particular
have disproportionately low reporting rates, accounting for only
0.88% of all reports despite having 15% of the global population,
high disease burdens,** and poor-quality medical products.'®

Various studies have been conducted to explore the causes of the
low reporting and to make recommendations on how to optimize
reporting. A consistent theme in the recommendations has been calls
to incorporate information and communications technology and in-
formatics to improve signal detection, reporting, data analysis, feed-
back communication, and response in pharmacovigilance.>>’
Examples of such informatics interventions include integrating elec-
tronic pharmacovigilance systems into hospital information sys-

tems,>® using Internet-based reporting systems,>'>*

and using
desktop applications to improve access to reporting tools.>> The use
of natural language processing systems and event monitoring to aid
in the detection of adverse events (AEs) in clinical databases**3® and
of automated decision support systems to help detect and prevent
drug-drug interactions®® have also been explored. Others include us-
ing mobile applications®”** and social media to improve the detec-
tion of adverse drug reactions (ADRs).’”** Text messages for
pharmacovigilance reporting have also been tested as a complemen-
tary tool to other reporting systems.*'™

Many organizations have invested in electronic systems to im-
prove pharmacovigilance reporting, but as consistently observed in
recent reviews, the desired effects have not always been
achieved.****=*” It has been argued that among the reasons for the
failure of many e-Health interventions in developing countries is the
fact that many are based on research performed in different con-
texts, usually in the developed world, where the sociocultural and
organizational influences are different.*® Consequently, studies on
pharmacovigilance now increasingly recommend more context-
specific research on ways to improve pharmacovigilance reporting
systemes, 2425:45:49.50

This study examined an electronic pharmacovigilance reporting
system that was introduced in Kenya in 2013°! with the intention of

improving the efficiency and timeliness of pharmacovigilance
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Figure 1. Pharmacovigilance reporting by Kenya 2010-2015 (the arrow shows
point of introduction of the electronic reporting system).

reporting by health workers there. The system has a web application
version, a stand-alone desktop application version, and a stand-
alone mobile application version.

Reports submitted through these sources are sent to servers at
the National Pharmacovigilance Centre in Nairobi, where they are
processed and further sent to a global database (VigiBase) at the
UMC.”" However, as seen in ICSR reporting data for the country,**
the system has yet to achieve the desired objectives, and reporting
rates have declined in the years following its introduction (Figure 1).

OBJECTIVE

The purpose of the study was to explore users’ opinions of the poten-
tial barriers to optimal utilization of the electronic reporting system,
establish the perceived modifiability of these factors, and identify
other factors that may have been responsible for the decline in phar-
macovigilance reporting in the country. Understanding these barriers
would help in formulating recommendations for improving pharma-
covigilance reporting rates in Kenya. This would have benefits for
both Kenyan health care consumers and their global counterparts
through ICSR data shared via the global drug safety database at
UMC. Lessons from the study should also benefit other countries
implementing similar electronic pharmacovigilance reporting systems.

MATERIALS AND MIETHODS

Two research techniques were employed in this study. The first was
a literature review to explore available information on factors that
could act as barriers to electronic pharmacovigilance reporting, and
the second was an exploratory survey conducted among public sec-
tor pharmacists to collect complementary empirical data specific to
the electronic pharmacovigilance reporting system in Kenya. Infor-
mation from the 2 were then used to draw conclusions and guide the
formulation of recommendations for the study.

The literature review was guided by the question: What are the
barriers to using electronic systems for submission of pharmacovigi-
lance reports to national pharmacovigilance centers? The specific
search terms used in the literature search were {(barriers OR obstacles
OR challenges OR hindrances OR impediments OR concerns OR
hurdles) AND (electronic systems OR internet based OR online OR
web based OR digital OR computerised OR computerized OR com-
puter based OR information technology OR IT OR informatics)
AND (reporting OR submission) AND (pharmacovigilance
OR e-Pharmacovigilance OR adverse drug reactions OR ADR OR
adverse events OR AE OR drug safety OR medicine safety OR
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medication safety OR post marketing surveillance)}. The review was
carried out on studies from both developed and developing countries
and factors that could act as barriers in the study area selected to
build the questionnaire.

The survey questionnaire had 4 sections, covering respondent
characteristics, barriers to reporting, modifiability of the barriers,
and a final open comment section. It consisted of a mixture of semi-
structured questions and structured 5-point Likert scale questions,
on which respondents rated the likelihood of the identified factors
to act as barriers and how modifiable the factors were. Additional
factors acting as barriers were captured in the free-text section, mak-
ing this a mixed-methods study. The questionnaire was pilot-tested
on 17 pharmacists working in counties not included in the study
area. Input was also sought from the co-authors, and amendments
were made based on the feedback and recommendations from the
pilot test. The questionnaire was then entered into the Bristol Online
Survey tool*?
porated before being retested to check for flow and clarity and to es-
timate the time needed for completion.

The study was conducted among pharmacists, because they are

and the relevant navigation and skip logic were incor-

often expected to be leaders in the safety monitoring of medicines,
owing to their expertise and their role as a source of critical informa-
tion on medicine-related matters.”® Pharmacists working in govern-
ment hospitals were chosen because they were accessible through
their respective county pharmacists, and also for a clear definition of
the boundaries of the study.

Six counties close to each other that had a preexisting pharma-
cists’ professional network (Central Kenya Region Pharmacists Net-
work) were chosen by convenience sampling for the study. All 115
pharmacists working in the counties were invited to participate in
the survey. A link to the survey, including a secure access control
password, was sent to all potential participants by e-mail and
through their respective professional WhatsApp™ groups. One of
the authors was in Kenya to ensure rigor of the data-collection pro-
cess and deal with local queries. The survey was sent out on August
12, 2016, and remained open for 60 days, with reminders sent out
on the 20th (August 31, 2016) and 40th (September 20, 2016) days.

Excel 2016 and SPSS v21 were used to analyze quantitative data
and generate tables, charts, and graphs. Qualitative data from the
free-text sections of the questionnaire were analyzed by thematic
analysis, which involved coding the data for key concepts, identify-
ing themes based on the codes, and consolidating the resulting infor-
mation into themes. The findings were then triangulated to draw
conclusions for the study.

Ethical clearance to conduct the study was obtained from the
University of Leeds School of Medicine Research Ethics Committee,
approval number MREC15-121, and from the Kenya Pharmacy and
Poisons Board (PPB). Consent was obtained from the respondents
prior to their participation in the survey.

RESULTS

Databases included in the literature review were: PubMed, which
generated 686 results on a 2006-2016 publication filter range; a
combined search of Embase, Global Health, Health Management
Information Consortium, International Pharmaceutical Abstracts,
Ovid Medline, and PsycINFO databases using the same search crite-
ria, which generated 457 results that were reduced to 374 results af-
ter deduplication; and the Cumulative Index to Nursing and Allied
Health Literature database, which generated 30 results on a 10-year
filter. Other complementary literature was searched in Google
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Figure 2. Respondents’ places of work.

Scholar, the Google search engine, and textbooks, reports, and web-
sites. From the search results, literature apposite to the study was se-
lected based on recency, reliability, and relevance. Of the 25 factors
identified, 16 factors applicable to the Kenya context were selected
and used to build the questionnaire for the survey.

Of the 115 potential respondents to whom the survey link was
sent, 103 returned the survey, yielding a response rate of 89.5%. The
respondents comprised 62 men (60.2%) and 41 women (39.8%). A
majority worked in sub-county and county hospitals (Figure 2), which
are usually relatively busy, as they are the facilities most frequented
by patients seeking both primary and specialist treatment services.

All respondents were familiar with the pharmacovigilance
reporting process, with 84 (81.5%) reporting that they had submit-
ted a report before, through either the paper reporting system (34,
40.5%), the electronic reporting system (9, 10.7%), or both (41,
48.8%). The numbers of male and female pharmacists who submit-
ted reports were not significantly different. Most of them were com-
fortable or very comfortable with sending text messages, using
smartphones, and using computers. This was regardless of the num-
ber of years worked as a pharmacist and not significantly different
for male and female pharmacists.

Table 1 shows the factors that acted as barriers and the distribu-
tion of the responses in percentages. For each factor, a chi-squared
test was carried out to test the hypothesis that responses were from
a uniform distribution, that is, that respondents chose their response
category at random. For all but 2 of the factors, respondents showed
significant preferences for particular categories.

Table 2 shows the distribution of responses to the perceived
modifiability of the same factors as Table 1, allowing a link to the
perceived importance. Factors perceived as most modifiable in-
cluded difficulty in navigating the electronic system when reporting,
difficulty downloading and installing the application versions of the
reporting system, and lack of awareness of the existence of the elec-
tronic reporting system. Conversely, factors deemed to be least mod-
ifiable included the perception that the electronic reporting system
had no practical benefits, unreliable electricity supply at the work-
place, and a dislike of computer technology. As with the previous ta-
ble, for each factor, a chi-squared test was carried out to test the
hypothesis that responses were from a uniform distribution, that is,
that respondents chose their response categories at random. The
results show that for all factors, respondents showed significant
preferences for particular categories when questioned about the
modifiability of the factor.

Additional factors acting as barriers that emerged from the free-
text sections of the survey included tedious transcription process
from paper forms to the online system, difficulty recovering
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Table 1. Likelihood of factors to act as barriers (N = 103)

Factors affecting electronic reporting

Respondent ratings in %

Very Very Chi-squared statistic
Likely Unlikely on 4 degrees of
freedom; P-value
1 2 3 4 N
Most Likely Lack of Internet access provision at the workplace 36.9 37.9 4.9 13.6 6.8 54.04; <.001
Unreliable Internet coverage at the workplace 37.9 31.1 10.7 13.6 6.8 38.31; <.001
Existence of a paper-based system as an alternative 27.2 32.0 17.5 12.6 10.7 17.73;.001
for reporting
Lack of a culture of pharmacovigilance reporting 34.0 21.4 17.5 23.3 3.9 24.43; <.001
Lack of support/incentives from management to use the 22.3 37.9 19.4 11.7 8.7 26.85; <.001
system for reporting
Extra cost of electronic reporting (Internet data costs) 24.3 35.9 8.7 16.5 14.6 22.68; <.001
Extra time involved in using the system to submit reports 15.5 41.7 19.4 13.6 9.7 32.97; <.001
Difficulty downloading and installing the app versions of 21.4 30.1 15.5 17.5 15.5 7.73;.102
the system
Difficulty accessing the system online 13.6 31.1 22.3 20.4 12.6 11.52;.021
Lack of awareness of existence of the electronic reporting 252 15.5 13.6 26.2 19.4 6.56;.161
system
Difficulty navigating the system when reporting 10.7 32.0 21.4 15.5 20.4 13.07;.011
Limited access to computers at the workplace 18.4 23.3 7.8 25.2 25.2 11.22;.024
Lack of an option for anonymous reporting in the system 11.7 20.4 15.5 23.3 29.1 9.48;.050
No practical benefits of using the electronic system 6.8 14.6 19.4 25.2 34.0 22.00; <.001
A\ Unreliable electricity at the workplace 5.8 17.5 10.7 28.2 37.9 35.01; <.001
Least Likely Dislike of computer technology 3.9 8.7 11.7 31.1 44.7 61.13; <.001
Table 2. Likelihood of factors to be modified (N = 103)
Factors Respondent ratings in %
Very Not Chi-squared statistic
Modifiable Modifiable  on 4 degrees of
freedom; P-value
1 2 3 4 N
Very Modifiable  Difficulty navigating the system when reporting 48.5 427 6.8 1.0 1.0 114.82; <.001
Difficulty downloading and installing the app versions 46.6 41.7 9.7 1.0 1.0 103.55; <.001
of the system
Lack of awareness of existence of the electronic reporting  46.6  42.7 2.9 6.8 1.0 105.69; <.001
system
Lack of Internet access provision at the workplace 447 379 11.7 4.9 1.0 81.81; <.001
Difficulty accessing the system online 44.7 38.8 8.7 5.8 1.9 83.26; <.001
Extra cost of electronic reporting (Internet data costs) 39.8 350 17.5 6.8 1.0 59.67; <.001
Lack of a culture of pharmacovigilance reporting 36.9 388 165 6.8 1.0 61.22; <.001
Existence of a paper-based system as an alternative for 41.7 359 155 1.9 4.9 67.05; <.001
reporting
Limited access to computers at the workplace 476 243 136 146 0.0 30.86; <.001
Lack of support/incentives from management to use the 340 388 204 29 3.9 56.76; <.001
system for reporting
Unreliable Internet coverage at the workplace 33.0 388 146 11.7 19 48.89; <.001
Extra time involved in using the system to submit the 272 456 184 29 5.8 62.00; <.001
reports
Lack of an option for anonymous reporting in the 340 388 136 7.8 5.8 48.51; <.001
system
v No practical benefits of using the electronic system 282 40.8 194 9.7 1.9 47.92; <.001
Unreliable electricity at the workplace 282 369 175 126 4.9 33.07; <.001
Least Modifiable ~ Dislike of computer technology 32.0 320 214 87 5.8 31.90; <.001

forgotten passwords on the electronic reporting portal, too much

“unnecessary” information displayed on the online reporting portal
making the website “too busy,” and the lack of an application ver-
sion for iOS devices.

Other barriers identified by respondents were not specific to the

electronic reporting system. They included lack of acknowledgment
and feedback from the PPB after submission of reports, lack of dis-

semination of the outcomes of the reports to health workers and the
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Figure 3. Comfort with devices.

public, poor coordination of pharmacovigilance activities at lower
levels of care (health centers and dispensaries), poor access to phar-
macovigilance reporting tools, and staffing shortages that led over-
whelmed health workers to view pharmacovigilance reporting as
extra “non-essential” work. Challenges associated with the devolu-
tion of Kenyan health services and the withdrawal of stavudine, an
antiretroviral medicine that accounted for the largest proportion of
ADR reports, from the HIV/AIDS treatment regimens in Kenya
were also suspected to have an impact on overall reporting rates.>*

DISCUSSION

This study achieved a high response rate of 89.5%, possibly attribut-
able to the online questionnaire delivery method employed, which
has been shown elsewhere to have a significant influence on survey
response rates and average response times.’> Moreover, the growing
use of smartphones and applications such as WhatsApp™ among
health care professionals®*®*” made it easier to reach out to respond-
ents both individually and through their professional groups. Smart-
phones also allowed respondents to complete questionnaires outside
of their work environments and possibly in areas with better Inter-
net connectivity.

While both the electronic pharmacovigilance reporting system
and the survey questionnaire were Internet-based, the higher survey
response rate could be explained by the simple mobile-optimized de-
sign of the questionnaire, the fact that it was not viewed as work
carried home, and the fact that no transcription of information from
a paper form to an electronic form was required, unlike the case of
pharmacovigilance reporting. Some pharmacovigilance reports con-
tain sensitive patient information that should not be taken out of
hospital/clinical environments, so if there are connectivity issues in
the hospital, reporting may be difficult.

Most respondents worked in hospital settings and were familiar
with pharmacovigilance reporting systems, with 81.5% (n=384)
having previously submitted a report either electronically or using
paper forms. This high level of familiarity agreed with the findings
of a Korean study among community pharmacists.’® It contrasts,
however, with the low levels of familiarity observed in other
studies involving a mixture of pharmacists and other health
professionals.’*~%

Respondents also reported a very high level of comfort with
sending mobile phone text messages and using smartphones and
computers (Figure 3). This suggests that discomfort with such devi-
ces was probably not a barrier to using the electronic reporting sys-
tem. Desktop and smartphone application versions of the electronic
reporting system existed and links to downloading them were func-

tional, though only Windows and Linux systems for the desktop ap-
plication and Android devices for the smartphone application were
covered. Other platforms, such as iOS and Mac OS, were not sup-
ported. With the growing role of applications in pharmacovigilance
reporting,®>®* this lack of coverage across all the major smartphone
platforms used in Kenya could also have contributed to the under-
utilization of the electronic reporting system.

The factors acting as barriers to using the electronic reporting
system cut across individual-level, organization-level, reporting sys-
tem, and infrastructural barriers. The individual-level factor identi-
fied was the extra cost to the reporter associated with submitting
reports to the national center via the Internet. This may include the
cost of privately purchased Internet bundles where the organization
does not provide workplace Internet, Internet access costs at cyber
cafés, and sometimes the cost of transport from the work location to
a shopping center where the Internet can be accessed. Similar bar-
riers have been observed in a systematic review of m-Health in sub-
Saharan Africa® and in a study that explored the access of informa-
tion through information and communications technology among
health workers in Kenya.®® These costs can result in reporting being
postponed or not done, and hence underutilization of the electronic
system.

Key organization-level barriers that were identified included fail-
ure to provide Internet at the workplace, lack of support from man-
agement to use the system, and
pharmacovigilance reporting culture in the organizations. Health

electronic lack of a
organizations that embrace the culture of pharmacovigilance report-
ing may make more effort to provide Internet access or support for
electronic submission of reports via either Internet cafés or personal
mobile data. Failing to provide Internet at the workplace, however,
may not be within the control of management, especially in small
government health facilities in rural areas, which often lack the fi-
nancial capacity and influence of top management.®”-*® Also impor-
tant, especially in a devolved health care system such as in Kenya, is
the political will to provide and sustain Internet services in health fa-
cilities to facilitate important services such as electronic pharmacovi-
gilance reporting.®’

Barriers related to the reporting system included challenges asso-
ciated with the coexistence of an electronic system with a paper-
based system. As in many other electronic system launches, the
launch of the electronic pharmacovigilance system in Kenya in 2013

»31 and this could have unintention-

was dubbed “going paperless,
ally painted the paper-based system as cumbersome and ineffective,
leading to a reduction in the printing and distribution of paper-
based reporting tools. It may also have led to a reluctance by county
pharmacists to ask for paper forms from the national pharmacovigi-
lance office, because they felt they were supposed to use the new
electronic reporting system. This problem was highlighted in the
free-text section of the questionnaire by some respondents, who
complained of difficulties in accessing the reporting tools (both pa-
per and electronic). A hybrid phase in which paper and electronic
systems coexist is important not only to provide backup in case the
electronic system fails, but also to use at sites where the electronic
system cannot yet be accessed.

Extra time required to submit reports using the electronic system
was also highlighted as a barrier. This may have been a result of the
usability challenges associated with the electronic reporting tool,
which can lead to underuse.”” Comments from respondents confirmed
the existence of usability challenges, including unnecessary informa-
tion being displayed on the website, unnecessary information required
during reporting, difficulties in resetting forgotten passwords, and the
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poor website navigation system. These usability challenges meant that
it possibly took longer to report electronically, which further contrib-
uted to underutilization of the system. The importance of usability de-
sign and testing prior to implementation of electronic systems in
health care settings continues to be emphasized.*>”°

Another possible reason for the extra time that respondents men-
tioned was the requirement to transfer information from paper
reports — usually filled at lower-level health facilities and brought to
the central hospital — into the electronic system before submission to
the national pharmacovigilance center. Comments from respondents
revealed frustrations with the lengthy transcription process, with the
suggestion that the PPB also accept scanned paper forms, shown to
be feasible and time-saving elsewhere.”!

On infrastructural barriers, poor Internet coverage was identified
as an impediment to the optimal use of the electronic system for re-
port submission. The problem of unreliable/unavailable Internet and
the potential that this could interfere with electronic systems in
health care has been observed in previous studies.””””* Smartphone
and desktop application versions of the electronic reporting system
can, however, be used to capture reports in offline mode, then sub-
mit them when there is sufficient Internet coverage. For areas with
no Internet coverage, the paper system may be the solution, or a text
message reporting system could be developed.

A factor local to Kenya that had a significant impact on pharma-
covigilance reporting was the devolution of health services from the
national government to county governments. This transition led to a
disruption of administrative functions at the county level, low staff
morale, resignations of key health personnel, and confusion arising
from politicization of the health function.”® These affected pharma-
covigilance reporting, as hospital financial flows were disrupted and
low morale meant that reporting was no longer a priority. Staff
shortages following resignations further worsened the situation.

Factors that were least likely to act as barriers included a dislike
of computer technology, the perception that the electronic reporting
system had no practical benefits, and unreliable electricity at the
workplace. The first factor could be explained by the high level of
comfort with electronic devices among the respondents, as shown in
Figure 3. Comfort with technology among intended users of an elec-
tronic system is important in ensuring uptake, and the lack of it can
result in system rejection or underuse.*®”® Despite unreliable elec-
tricity not being viewed as a major barrier by respondents, it can be
a serious impediment to implementation of electronic systems, par-
ticularly those running on desktop personal computers and local
area networks.””>”® Mobile devices using mobile Internet are less af-
fected due to long-lasting batteries, and falling costs of solar power
should reduce this barrier going forward.

All the factors were considered modifiable, possibly indicating
respondents’ confidence with their respective management. This
should, however, be viewed with caution because of the possibility of
social desirability bias and acquiescence bias in responses due to the
manner in which the questionnaires were sent to the respondents and
the use of Likert scale questions in the survey, respectively. However,
it is likely that the anonymous nature of the questionnaire mitigated
against social desirability bias, especially as this was explicitly commu-
nicated to the respondents prior to their participation. For all factors,
the agreement that they were modifiable was statistically significant.

Based on the weighting of the distribution of responses, factors
related to the reporting system were generally deemed more modifi-
able, while those perceived to be less modifiable included unreliabil-
ity of the electricity supply and dislike of computer technology
(Table 2). Interestingly, the factors considered least modifiable were

also the ones considered by the respondents to be least likely to act
as barriers. This was a positive finding that may need to be verified
in a separate study, since this study was based on perceived rather
than actual barriers to using the electronic system.

This study shows that it is challenging to successfully scale up im-
portant e-Health projects in low-income settings, but that users can
have clear and consistent views about what the barriers to scaling up
are and how to address them. It further shows than in an engaged
group of health professionals such as pharmacists, high response rates
can be achieved on surveys even in low-income settings.

This study had some limitations. There was sampling bias, as the
surveyed participants were drawn from one region of the country
and were public sector pharmacists only. A more general sample of
staff in a national-level study would have been more powerful. The
review done for the study was nonsystematic and was limited to
English-language articles only. It was also performed in databases
that may be biased toward studies from developed countries, and be-
cause of this, the results leading to the survey may have omitted
some questions relevant to the study setting. The distribution of
questionnaires to participants directly from their supervisors also
may have introduced some social desirability bias, especially on
aspects of the survey touching on the managers. Completion of the
survey using mobile devices by some participants could also have af-
fected the data quality, due to the relatively smaller screen size,
which is thought to affect the length and quality of free-text
answers.””* Another potential limitation of the study is its timing
3 years into the implementation; this should give a good idea of
long-term performance, but an earlier study could have shed more
light on the implementation process. The final limitation is that the
study examined perceived rather than actual factors that acted as
barriers to electronic pharmacovigilance reporting. While the per-
ceptions of users were important, it is equally important to establish
the actual barriers to using the electronic reporting system.

CONCLUSION

The main barriers to using the electronic pharmacovigilance report-
ing system were access to the Internet, the system’s design and us-
ability problems, and challenges related to the hybrid system of
reporting. All these factors were perceived by users of the system to
be modifiable. Formative evaluation of the performance of such sys-
tems is necessary to allow for early detection of problems and for
improvements and learning. With large numbers of health facilities
in Kenya using electronic health record systems to support care and
reporting, these systems could also make important contributions
to the generation and submission of AE reports, potentially speeding
the process and reducing workload and errors. We would encourage
the PPB to address the problems identified in the current electronic
pharmacovigilance system and institute follow-up studies to assess
reporting rates and user experiences.
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