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Abstract

Background: Involvement of undergraduate health professions students (HPS) in research will facilitate evidence-
based clinical practice among future healthcare practitioners. This study aimed to assess research involvement among
undergraduate HPS students and associated factors in Uganda.

Methods: A cross-sectional study was conducted using an online assessment tool sent through WhatsApp groups
and E-mail addresses of HPS in 12 medical schools in Uganda between 20th September and 5th October 2021.

Results: We enrolled 398 participants with a mean age of 23.9+ 3.7 years. Of this, 267 (67.1%) were male. One
hundred twenty (30.2%) participants previously participated in a research activity: 90 (58.4%) as research assistants,
39 (25.3%) published as first authors, and 25 (16.2%) as co-authors. Training on the conduct of research was received
by 242 (65.8%) participants, and 326 (81.9%) had intentions of conducting research in the future. Factors influencing
participation in research activities were, age > 25 years (adjusted odds ratio (aOR): 1.9, 95% confidence interval (95%
Cl):1.2-3.2,p=0.012), being male (aOR: 2.1, 95%Cl: 1.2-3.6, p=0.008), and being in a clinical year i.e, year 3 (@OR: 3.2,
95% Cl: 1.1-9.3, p=0.033), year 4 (@OR: 3.3, 95% Cl: 1.1-9.5, p=0.028) and year 5(@OR: 11.6, 95% Cl: 3.2-42.1, p < 0.001).
Lack of funds (79.6%), and mentorship (63.3%) were reported as major barriers to research.

Conclusions: Despite a high proportion of HPS showing interest in getting involved in research, less than one-third

reported previous involvement. Addressing barriers such as funding could potentially improve research involvement
and output among undergraduate HPS in resource-limited settings.

Keywords: Research, Undergraduate, Health, Students, Uganda

Background

Globally, medical research and innovation remains a
basic cornerstone upon which new advancements and
guidelines in clinical practice are based [1]. Provision of
adequate health care services for the best patient man-
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mainly in direct patient care [2]. A balance between these
two professions is therefore crucial for continuous deliv-
ery of evidence-based care [3]. Unfortunately, the medical
field is still and has for decades suffered a global short-
age of health research scientists [3—5], a problem which if
not curbed early could retard progress in evidence-based
clinical practice [2].

HPS are generally looked at as the primary pool from
which emerge majority of the various health care pro-
fessionals with clinicians and health research scien-
tists inclusive. However, a great tendency to later prefer
clinical practice to health research as a career has been
reported among many HPS worldwide [6, 7] despite
many of them showing good attitudes towards scien-
tific research earlier [8—11]. This has become among the
leading causes of insufficient health research-scientists
worldwide. Delayed exposure to research during under-
graduate HPS’ training has been a commonly reported
reason for this imbalance [12, 13]. Though the primary
objective of undergraduate HPS’ education is to train stu-
dents in providing safe and effective patient care [14, 15],
the expeditious advancements in the health care system
and the increasing amount of easily accessible informa-
tion demand that health care practitioners make deci-
sions based on reliable scientific evidence [15].

Sub-Saharan Africa (SSA) has continued to suffer the
world’s biggest burden of disease and mortality. This has
been linked to its suboptimal quality of health care deliv-
ery, which is fueled by insufficient research evidence [16].
Evidence can only be derived through carrying out high
standard quality research to generate local data based
on common health problems that can be used to inform
guidance [16]. Despite employing various interventions
to boost research such as incorporating research meth-
ods into education curriculum by many African countries
[17, 18], the overall research output from SSA is still low
[19]. This paucity of research has led to over dependence
by many African countries’ clinical practice on research
findings from developed countries, which have different
disease burden and level of medical advances compared
to SSA. This could result in undesirable outcomes as
observed in West Africa where shortage of skilled clinical
scientists just fueled disease progression and mortality
instead of its containment during the Ebola virus disease
outbreak [20].

In Uganda, despite the increasing number of under-
graduate HPS’ schools in the last two decades from
only two in 2003 to now 12 in 2021 [21], the volume of
undergraduate research output has slightly improved, but
still very low. In 2003, research done at one public HPS’
school reported that the major barriers for students to
do undergraduate research were lack of collaborations,
lack of guidance and lack of funding [22]. However, this
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study was done 18years ago when the country had only
two undergraduate HPS’ schools and involved only one
HPS’ school.

Because different HPS’ schools may operate on differ-
ent curricular, timetables, and administrative bodies, it is
critical to know whether similar factors exist currently in
other public and private universities, or they differ and in
the different health care (HC) courses offered. Therefore,
in this study, we aimed to assess research involvement
of undergraduate students exploring awareness, barriers
and motivators in all the 12 undergraduate HPS’ schools
in Uganda.

Methods

Study design

Between 20" September and 5% October 2021, we con-
ducted an online, descriptive and cross-sectional study
across 12 universities in Uganda.

Study area and setting

The study was conducted in Uganda. There are currently
54 universities in Uganda turning out over 40,000 gradu-
ates annually. However, only 12 universities offer health
professional courses with an estimated population of
10,000 students. These include both private and pub-
lic Undergraduate HPS’ schools and they are Makerere
University (MAK), Mbarara University of Science and
Technology (MUST), Busitema University (BU), Kabale
University (KU), Gulu University (GU), Kampala Inter-
national University (KIU), King Caesar University (KCU),
Uganda Christian University (UCU), Muni University,
Soroti University, Lira University, and Islamic University
in Uganda (IUIU). MAK, GU, BU, MUST, Muni, Kabale
and Soroti are public universities whilst the rest are
private.

Target population

All undergraduate students, 18years or older, from year
1 to year 5 of study pursuing a health profession pro-
gram at any of the above-mentioned universities. Pro-
grams included were Bachelor of Medicine and Surgery
(MBChB), Bachelor of Biomedical Sciences (BSB), Bach-
elor of Nursing/Midwifery (BSN/MW), Bachelor of Phar-
macy (BPHARM), Bachelor of Dental Surgery (BDS),
Bachelor of Medical Radiography (BMR), Bachelor of
Science in Anesthesia (BSA), among others. The esti-
mated target population was 10,000 students.

Sample size

A sample size of 420 participants was calculated using
the modified Kish—Leslie formula for infinite popula-
tion, with a prevalence of 50%, margin of error of 5% at
95% confidence interval, and a 10% non-response rate.
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Study variables

The independent variables included were sex, age,
year of study, university of study, type of university
ownership and program of study. Dependent vari-
ables included questions on students’ awareness about
research, attitudes, anticipated motivational factors and
barriers for research involvement.

Data collection tool

The questionnaire used had 33 questions and was
adopted from previously validated questionnaires by
Sayedalamin et al. [19] and Lloh et al. [20]. It consisted
of 5 sections as below:

Section 1. Had 7 Questions about participants’
demographics.

Section II. Had 10 questions assessing for partici-
pants’ awareness about Research.

Section III. Had 9 questions, assessing for partici-
pants’ attitudes towards research.

Section IV. Had 3 questions, assessing for
participants’perceived motivational factors and
benefits for engaging in research.

Section V. Had 4 questions, assessing for partici-
pants’ perceived barriers for research involvement
and intentions of doing research as a career.

Data collection procedure
Data was collected by convenience sampling method.
The survey link to the online questionnaire was sent to
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eligible participants via students WhatsApp groups, per-
sonal WhatsApp inboxes plus personal email addresses.
We assigned a research assistant to each class and pro-
gram of study per participating HPS’ school. These were
mainly influential people of good reputation among their
colleagues, such as class representatives and program
association leaders, who continuously shared the link to
all the eligible WhatsApp groups and students in their
contacts inviting students to participate in the study. To
reduce bias due to imbalances/ poor representation of
participants from different programs, year of study and
school of study among others, we ensured that we assign
data collectors in each category and in numbers appro-
priate to the population of students per category. The
questionnaire was self-administered written in simple
English for effective understanding by the participants.

Quality assurance

The questionnaire was pre-tested among 15 undergrad-
uate students from the College of Veterinary Medicine,
Makerere University, and the identified corrections
necessary were made before administering the tool
to the final study participants. The questionnaire had
check points that ensured that only completed forms
could be submitted, and that each participant could
submit only one response form, hence excluding dupli-
cation of responses from participating more than once.

Data management and analysis
Upon completion of data collection, entries were down-
loaded. Data cleaning and coding were done using

\
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Microsoft Excel 2016 and coded data exported to STATA
15.0 for analysis. Demographic characteristics, awareness,
barriers, benefits, and motivational factors to participate in
research were first summarized as in tables with frequen-
cies and percentages for categorical variables and mean
and standard deviation for numerical variables. Attitude
was summarized on a figure format. Associations between
independent and dependent variables were assessed using
Chi-square or Fisher’s exact tests. Multivariable logis-
tic regression was performed adjusting for confounders
(course and institutions). A p<0.05 was considered statis-
tically significant.

Results

A total of 406 responses were obtained. After data clean-
ing, 398 entries were eligible for analysis (response rate,
398/420 (95%).
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Demographic characteristics of respondents

Of the 398 respondents, 267 (67.1%) were male, 220
(55.3%) were pursuing MBChB, and 307 (77.1%) were
from public universities (Fig. 1). The mean age of the
respondents was 23.9+3.7years. Other demographic
characteristics are presented in Table 1.

Awareness about research

Most (92.7%, n=369) respondents had ever heard of the
concept of medical research and 297 (80.7%) knew a col-
league who had participated in research. One-hundred
and twenty (32.6%) respondents had personally par-
ticipated in research outside academic requirements. Of
this, 90 (58.4%) participated as research assistants, 39
(25.3%) as principal investigators and 25 (16.2%) as co-
investigators. Of those that had participated in research
before this survey, 27 (22.5%) had published a paper in a

Table 1 Participants’ characteristics that influence participation in research activities

Variable Total Participation in research
Chi-square/Fischer’s exact test Binary logistic regression
N (%) Yes, n (%) No, n (%) P-value aOR (95% Cl) p-value

Total 398 (100) 120(32.5) 249 (67.5) N/A
Age 0.001

<25 302 (75.9) 78 (28) 201 (72) Reference

>25 96 (24.1) 42 (46.7) 48 (53.3) 19(1.2-3.2) 0.012
Mean (SD) 23.9(3.7) 24.6 (3.5) 23.5(3.8)
Sex 0.002

Female 131(32.9) 26 (21.7) 94 (78.3) Reference

Male 267 (67.1) 94 (37.8) 155(62.2) 2.1(1.2-3.6) 0.008
Course 0.246

MBChB 220 (55.3) 73 (35.6) 132 (64.4) Reference

BDS 10 (2.5) 101.0) 8(88.9) 1.1(05-2.2) 0.780

BNUR 52(13.1) 16 (33.3) 32 (66.7) 0.2 (0-2.1) 0.183

BPARM 44 (11.1) 8(20) 32(80) 0.5(0.2-1.3) 0177

Others 72(18.1) 22 (32.8) 45 (67.2) 1(0.5-2) 0.964
Year of study <0.001

Year 1 43(10.8) 5(13.5) 32 (86.5) Reference

Year 2 111 (27.9) 26 (26.3) 73(73.7) 2.1(0.7-6) 0.176

Year 3 97 (24.4) 32(352) 59 (64.8) 32(1.1-93) 0.033

Year 4 119 (29.9) 38(333) 76 (66.7) 3.3(1.1-9.5) 0.028

Year 5 28(7) 19 (67.9) 9(32.1) 11.6 (3.2-42.1) <0.001
University ownership 0426

Private 91 (22.9) 24(28.9) 59(71.1) Reference

Public 307 (77.1) 96 (33.6) 190 (66.4) 0.8 (0.4-1.5) 0.527
Student’s education funding 0.224
status

Government funded 145 (36.4) 38(28.6) 95 (71.4) Reference

Private funded 253 (63.6) 82 (34.7) 154 (65.3) 1.3(0.8-2.3) 0.282

N: Total sample, n: proportion of the sample, N/A Not applicable, aOR Adjusted odds ratio, C/ Confidence interval
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peer-reviewed journal. Twenty-one (70%) of the 27 publi-
cations were in international journals.

With regard to research-related training, 242(65.8%)
respondents reported to have had prior training in
proposal writing, 101(27.4%) manuscript writing and
68(18.5%) publication process (Table 2).

Attitudes towards undergraduate research

Three hundred and twenty-five(81.6%) respondents
strongly agreed that research is an important aspect
in human health, and that it plays a significant role in
making clinical decisions and policies (n=306, 76.1%).

Table 2 Responses to awareness questions
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Majority (n =349, 87.6%) also believed that undergradu-
ate research can have a significant impact on the health
system of the country and 243(61.1%) were open to tak-
ing on research in their future careers (Fig. 2).

Motivational factors and perceived barriers

to participation in research

Personal development (n=300, 75.4%), contribution to
patient care (n=294, 73.9%), gaining experience (n =266,
66.8%), collaboration with senior researchers (n=244,
61.3%) and developing a robust Curriculum Vita (n =226,

Question Frequency Percent
Have you ever heard about medical research? (N =398)

Yes 369 92.7

No 29 73
Know an undergraduate colleague that have participated in research? (N =398)

Yes 297 80.7

No 71 19.3
Ever participated in any research activity outside your academic requirement? (N =398)

Yes 120 325

No 249 67.5
What was your role in that study? (N =120)

Research Assistant 90 584

First Author 25 16.2

Co-Author 39 253
Ever published any research paper in a peer-reviewed journal? (N =120)

Yes 27 22.5

No 93 77.5
If yes, how many articles? (N=27)

1 article 14 51.9

2 articles 222

3 ormore articles 259
Have you had any first-author publication? (N=27)

Yes 11 40.7

No 16 59.3
What kind of journal was your paper(s) published?(N =27)

International 21 70

Regional 2 6.7

Local 7 233
Have you had any training on research proposal writing?(N = 398)

Yes 242 65.8

No 126 342
Have you had any training on manuscript writing? (N =398)

Yes 101 274

No 267 72.6
Have you had any training on journal publication process? (N =398)

Yes 68 185

No 300 81.5
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Research is very important for Human Health

Research plays a very significant role in making clinical decisions, health
policies

It is possible for undergraduate health professional student to participate in
research

It is possible for undergraduates to publish in a peer-reviewed journal

Undergradute Research can have a significant contribution to the
healthcare system

Students should only start research after joining postgraduate studies

I am interested in doing research at my undergraduate level

Research is very important for health professional students

In the future, I want to be established in research as my career

H Strongly Agree M Agree

Fig. 2 Attitude towards undergraduate research
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56.8%) were the most reported motivating factors for
participation in research by respondents (Table 3).

Participants reported lack of funds (n =317, 79.6%),
lack of mentorship (n =252, 63.3%), collaboration oppor-
tunities (n =201, 50.5%) as the major barriers to their
participation in research (Table 4). Majority of par-
ticipants (n =168, 42.2%) reported difficulties in study
designing and manuscript writing (n =155, 38.9%) as the
most challenging steps in conducting a research process
(Table 4).

Likewise, participants believed that they would par-
ticipate in research if funding (#=303, 76%), mentor-
ship (n=288, 72.2%), research training (n =240, 60.0%)
were availed to them. Otherwise, majority of partici-
pants (n =326, 81.9%) had intentions of doing research in
future.

Factors associated with research involvement

On bivariate analysis (Table 1), age (p<0.001), sex
(p=0.002) and year of study (p <0.001) were significantly
associated with participation in research activities.

Table 1 indicates that participants 25years or older
had nearly 2-fold higher odds of taking part in research
activities than younger colleagues (aOR: 1.9, 95% CI:
1.2-3.2, p=0.012). Male participants had 2.1-fold higher
odds of being more engaged in research than their female

counterparts (aOR: 2.1, 95%CI: 1.2-3.6, p=0.008). Addi-
tionally, participants in higher years had higher odds
of participating in research compared to first year stu-
dents with increasing odds i.e., year 3 (aOR: 3.2, 95%
CL 1.1-9.3, p=0.033), year 4 (aOR: 3.3, 95% CIL 1.1-
9.5, p=0.028) and year 5(aOR: 11.6, 95% CI: 3.2-42.1,
»<0.001).

Discussion

This study, aimed at assessing the awareness, attitude,
motivation factors and barriers to research involvement
among health professional students in Uganda revealed
that over three-quarters of respondents were aware of
medical research and with a positive attitude towards
it. The major motivators for research involvement were
the desire for personal development and contributing
towards patient care, while lack of funds and mentorship
were the main barriers for the majority.

The very high awareness (92.7%) and positive attitude
towards research reported in this study could be possibly
because most HPS’ schools in the country have course
units on research methods incorporated in their cur-
ricular. In addition, the introduction of programs aimed
at boosting undergraduate research at a few Universi-
ties such as the Health Professionals Education Partner-
ship Initiative (HEPI) at Makerere, Busitema and Kabale
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Table 3 Motivational factors and perceived benefits of participating in research

Question, N =398 Frequency Percentage

What do you hope to benefit from conducting research?
Personal development 300 754
Acknowledgement 172 432
Monetary rewards 149 374
Contribution to patient care 294 739
Experience 266 66.8
Collaboration with senior researchers 244 61.3
Developing your CV by having many research papers 226 56.8
Increasing acceptability into a residency program 191 48
Passion 192 482
Others 4 1

What kind of assistance do you need to improve your research participation?
Funding 303 76.1
Guidance on research topic selection 242 60.8
Early exposure 216 543
Research training 240 60.3
Providing supervisor volunteers 146 36.7
Mentorship 288 724
Facilitating institutional review 108 27.1
Creating a suitable environment 134 337
Collaboration with other researchers 184 46.2
Easing ethics approval 109 274
Guidance on manuscript writing 183 46
Guidance on publication of results 149 374
Avenues for presentation of research findings 145 364
Others 1 03

Do you have any intentions of doing research in your future career?
Yes 326 819
No 43 10.8

Universities have strived to expose students to more
research work outside the one they do for their academic
requirements.

Our finding agrees with those reported by previous
studies among medical and Nursing students where
more than half of participants reported to be aware about
research [23, 24] and had positive attitude towards it [8,
24, 25], but in contrast with that by Chellaiyan and col-
leagues in India [26] where less than a quarter of students
had a positive attitude towards medical research. Such
and more programs like research results dissemination
conferences aimed at exposing students to research are
encouraged to better this awareness and positive atti-
tudes. Despite this good awareness and attitude how-
ever, only one-third (32.5%) of students had engaged
in research activities outside their class research work.
This could be to the fact that most HPS’ schools have
tight schedules with overwhelming workload that lim-
its time for most students to engage in co-curricular

activities including research. This finding is almost like
one reported in India where only 34.3% of students had
engaged in research activities [26] but in contrast to
one by Mubuuke et al. among Ugandan graduate radi-
ographers where 70% had actively engaged in research
activities [11]. Mentorship on how to plan and balance
classwork alongside co-curricular activities during medi-
cal school could help more students to actively engage in
research work.

Our findings showed that less than one-fourth (22.5%)
of participants had published at least one research arti-
cle, and this finding is similar to previous studies in India
[26] and Sweden [10] that reported that only 15 and
17.4% students respectively had published their work in
peer reviewed journals. However, this finding is Lower
compared to one reported among medical practition-
ers in Nigeria [20] where more than one-fourth (34.3%)
of participants had published at least one article in a
peer reviewed journal. Nevertheless, in our study, 70 %
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Table 4 Barriers to participation in research
Question Frequency Percentage
What factors would limit you from conducting research?
Lack of mandatory courses on research methodology 161 40.5
Lack of time for research conduction 193 485
Lack of funds 317 79.6
Lack of collaborations 201 505
Lack of interest in research 55 13.8
Lack of statistical support 135 339
Lack of mentorship 252 63.3
Difficulty in dealing with patients 45 1.3
Difficulty in obtaining approval for the study 155 389
Others 9 23
What are the commonest challenges you usually find when carrying out research?
Lack of mentorship 223 56
Lack of motivation 141 354
Lack of time 166 41.7
Complexity of the research process 165 415
Lack of opportunities like sponsorship 279 70.1
Others 7 1.8
What type of research do you find difficult carrying out?
Case Report 64 16.1
Basic science 47 11.8
Retrospective clinical study 111 279
Prospective clinical study 114 286
Clinical trial 222 55.8
Cross-sectional study 82 206
Review articles 66 16.6
Others 12 3
At which of the following steps of research do you find the biggest challenge?
Designing a study 168 422
Study sampling 85 214
Participant Recruitment 122 30.7
Biological statistics 121 304
Manuscript writing 155 389
Paper presenting 77 19.3
Others 12 3

of those who had published had done so in international
journals as opposed to local or regional journals. This
is possibly because more international journals waiver
either partially or fully on article processing charges
(APCs) for authors from low-income countries compared
to regional journals. APCs have been reported in the past
as one of the major factors considered by Authors from
resource limited settings when choosing a journal to pub-
lish their articles from [20]. Also, the perceived increased
visibility and acknowledgement to the authors in interna-
tional journals compared to local and regional journals
could be another trigger for this preference.

Three-fourth of respondents were motivated to involve
in research for personal development and contribution to
patient care. This finding is congruent with that reported
in Nigeria among medical practitioners [20] but in con-
trast with that by Pallampathy and others among stu-
dents in India who reported personal interest, facilitation
of foreign exams, and peer pressure as their main moti-
vational factors for research involvement [23]. Majority
(80%) of students expressed the desire to pursue a career
in research. This outcome is like those reported in South
Africa [24] and England [25], where majority of students
exhibited a high interest in doing research as a career.
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With such high interests kept to implementation, more
research scientists will be anticipated in future and could
lead to tremendous advancements in evidence-based
medical practice, hence improved quality, and outcomes
of patient care. Concerned stake holders such as medi-
cal education heads, ministry of health and other driv-
ers of the health care system are recommended to take
appropriate supportive interventions for such dreams to
remain vibrant and with the motivation for better health.

Majority of respondents reported lack of funds, men-
torship, and collaboration as the perceived barriers to
research involvement. This could be because currently,
there are generally very few research grants for under-
graduate students both locally and globally, the generally
suboptimal mentorship programs in most Ugandan uni-
versities, as well as the relatively bigger age gap between
the famous research scientists in the country and the stu-
dents. This result is congruent with that found in Malay-
sia that reported lack of skills, funding [27] and among
Pharmacy students in Saudi Arabia who reported lack
of funding, lack of encouragement [10] but in contrast
with that reported among medical students in India who
reported difficulty in choosing a topic, collecting data,
lack of time [26] and difficulty in follow up of patients
[23] as the major barriers. Improvement in early mentor-
ship in medical schools as already suggested by partici-
pants in the study by Munabi and colleagues [28] could
help in curbing such obstacles.

We also report that participants aged 25years or older,
being male, and in a higher academic year of study had
higher odds of being involved in research compared to
those younger than 25 years, females, and in earlier years
of study, respectively. This is possibly because partici-
pants at a higher age and class of study have had more
exposure to the various health disciplines including
research course units, seen and interacted with senior
researchers in the field, hence more chances of obtain-
ing inspiration, mentorship, and collaboration for active
research. Also, students in higher years of study have
adapted to the general HPS school pressure and can eas-
ily plan well to balance their academics with co-curric-
ular activities including research- a very time requiring
activity. This finding concurs with that reported by Kyaw
and colleagues in Malaysia [27] and another in Sweden
[10] where students of older age and in higher years of
study were more knowledgeable about research than the
younger and in lower years of study. It also agrees with
various studies that found a higher association between
male sex and research involvement [24, 25]. However, it
contrasts with that reported in Saudi Arabia where age
above 25years was associated with less involvement in
research [20].
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Our study has some important limitations. Firstly, we
used convenience method hence only responses from
respondents who could manage to answer the online
questionnaire were captured, and they may not be the
actual representative of all health profession students in
the country. Secondly, the results are based on partici-
pants’ self-reported answers without proof confirmation
by the investigators, such as one’s total number of publi-
cations and the journals used, hence liable to possibility
of recall bias and telling lies. However, it is a nation-
wide study, covering all the 12 medical schools and their
respective programs of study in the country, with sig-
nificant representation from each medical school, hence
these results can be generalized.

Conclusion

Despite the massive awareness for and good attitude
towards research among the respondents, active research
involvement and publication is still very low. Lack of
funding and mentorship are the perceived barriers to
research involvement. Future investments in small grant
acquisition, research training and mentorship programs
are recommended.
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