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Abstract 

Background:  Innovations to increase access to sexual and reproductive health (SRH) information, goods, and ser-
vices are needed, particularly in low-income settings. This study assessed the utilization of a mobile phone application 
(MPA) to increase access to SRH information, goods, and services among university students in Uganda.

Methods:  We conducted a cross-sectional analysis of data from: (1) an endline survey performed as a consequence 
of a randomized controlled trial (RCT) of the effectiveness of the MPA, and (2) data from use of the MPA for accessing 
information, goods, and services over the 6-month time period of the RCT, obtained from in-MPA data collection ser-
vice providers. We performed descriptive analysis of participant characteristics and their association with the utiliza-
tion of the MPA using logistic regression; analyses of MPA use for accessing different types of information, goods, and 
services by gender; and analyses of functionality attributes of the MPA and related services.

Results:  In the study population of young (median 22 years) predominantly female (61%) students, the utilization of 
the MPA by those who downloaded it was high (81% overall, 82% female, and 82% male). The most popular informa-
tion portal was the frequently asked questions (71% utilization); the most popular goods were condoms for males 
(77% utilization) and sanitary pads for females (94% utilization); and the most popular service was HIV testing and 
counseling (60% utilization). The MPA demonstrated predominantly positive (responsiveness, non-distracting in-app 
advertisements, and ease of use) attributes.

Conclusion:  A mobile phone app to increase access to SRH information, goods, and services among university 
students in Uganda demonstrated high utilization. The results of this study support ongoing and future technical 
improvement efforts and research on effectiveness, economic efficiency, and scalability, along the continuum of 
activities to scale this intervention in order to improve SRH in low-income settings.

Trial Registration:  MUREC1/7 No. 07/05-18. Registered; June 29, 2018.
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Background
Uganda has an age distribution typical of low-income, 
high fertility, and low life-expectancy nations: approxi-
mately 78% of its population is below 30 years of age [1]. 
In low-income settings, young adults, particularly girls, 
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experience biological, psychological, and social changes 
that may predispose them to risky sexual behaviors 
such as early sex experimentation, unprotected sex, sex 
for money, sex under the influence of alcohol or drugs, 
and multiple sexual partners [1, 2]. Additionally, young 
adult women usually lack awareness of these risks, 
face social stigma, are often unemployed, with limited 
access to sexual and reproductive health (SRH) infor-
mation, goods, and services [2, 3]. This puts them at 
further risk of SRH health problems such as early and 
unplanned pregnancies, unsafe abortions, and sexually 
transmitted infections (STIs), including HIV/AIDS.

Given such a large proportion of young adults rela-
tive to other adults in the Ugandan population, youth-
friendly services, including SRH services, should be a 
public policy priority. SRH services ensure that indi-
viduals have access to accurate SRH information and 
high-quality, accessible, and affordable SRH goods and 
services. In addition to socio-economic benefits, the 
universal provision of SRH services has direct health 
outcomes benefits. For instance, universal access to 
modern contraceptives has the potential to prevent 
up to 30% of the maternal and 10% of the child deaths, 
reduce STIs, and improve the quality of life among ado-
lescent girls [4].

Although there have been improvements, knowledge, 
awareness, and uptake of SRH information, goods, and 
services in low-income countries is low in general, and 
more so for young adults [5, 6]. Barriers to increased 
access include lack of confidentiality and privacy, cultural 
and societal discrimination, poverty, and long distances 
between homes and health facilities [3, 7–9]. Conse-
quently, there is a need for novel SRH interventions to 
increase the access that is acceptable to young adults and 
that fit their lifestyles.

Because of the increase in cellular network reach and 
reduced costs of mobile phones, as high as 90% of indi-
viduals in high-, middle-, and low-income countries now 
have mobile handsets [10]. In Uganda, despite relatively 
high costs of voice and data services, nearly 71% of Ugan-
dans own mobile phones, and the coverage of internet-
enabled handsets is increasing [11]. Therefore, digital 
health interventions (DHIs), including mobile health 
(mHealth), offer a potential avenue to increase access in 
this population. The use of mHealth to increase aware-
ness and access to SRH goods and services is increasingly 
popular around the world [12–14] and leverages the key 
youth-friendly attributes of confidentiality and privacy 
[15], as well as duo entertainment and information value. 
And increasingly, mobile phone applications (MPAs) are 
being used to back up media campaigns for short-term 
behavioral change, although sustainability has not been 
achieved [14, 16].

MHealth for increased access to SRH services has 
shown the potential for acceptability and feasibility in the 
context of contraception [17], medical abortion [18], and 
maternal health during pregnancy [19, 20]. A study in 
Bangladesh in which the median age was 29 years of age 
found high acceptability but low utilization of mHealth 
services due, in part, to a perception that they would pre-
vent in-person consultations for SRH [15]. Given their 
ability to extend services beyond voice and text messag-
ing, DHIs that are internet-based, such as MPAs, have 
the potential to further increase access to SRH services. 
Although some studies have shown moderate to high 
acceptability of MPAs and MPA-driven SRH interven-
tions [21–23], we found none that were conducted in 
low-income settings. Additionally, on reviewing the lit-
erature, we found multiple studies on the utilization of 
MPAs for access to contraception information [24, 25], 
but none that were goods and services focused.

In this study, we assessed the utilization of a MPA to 
increase access to SRH information, goods, and services 
among university students in Uganda. The study was a 
part of a broader MPA development and impact evalua-
tion project conducted over an 18-month period [26].

Methods
Study setting
The study was conducted at Kyambogo University (KYU) 
in Kampala, Uganda. KYU, the second-largest univer-
sity in the country, is situated in an urban area and has 
a student population of over 51,000 students [26]. KYU 
students have a near-universal mobile phone penetration 
and at least 50% smartphone penetration.

Intervention description
The study was one of five studies performed as part of an 
extensive project to develop, pilot, and evaluate a MPA to 
increase uptake of SRH information, goods, and services 
by university students in Uganda. The project was con-
ceived by GHE Consulting, who also coordinated study 
activities and led the impact evaluation. The MPA was 
developed by the tech firm Gershom Technologies and 
pilot-tested by a consortium including GHE Consulting 
(https://​www.​gheug​anda.​com/); three health facilities 
operating near KYU—Kyambogo Medical Centre (pub-
lic health facility), Alpha Medical Centre, and Nim Phar-
macy (private health facility and pharmacy, respectively); 
SafeBoda (https://​safeb​oda.​com/​ug/), a transportation 
company; Beyonic (https://​beyon​ic.​com/), a payments 
company; and the Reproductive Health Division of Ugan-
da’s Ministry of Health.

A detailed description of the development of the MPA 
will be published elsewhere, and a protocol for the impact 
evaluation has been published [26]. Briefly, the MPA was 
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developed in the Android operating system and archived 
on the Google Play store. The app was designed to link 
the different goods and services providers: health facili-
ties which provided SRH goods and services; Beyonic, 
which managed payments and co-payments; SafeBoda 
which provided transportation of ordered goods and app 
users to receive services; and GHE Consulting for coor-
dination, management, including the rolling out of dis-
counts, which ranged from 50 to 100% (leveraged on the 
normal market prices), and oversight.

The app included the following features: (1) sign-up 
and sign-in; (2) SRH product delivery platform for mak-
ing orders for goods (sanitary pads, condoms, contra-
ceptives (pills and injections), pregnancy tests, and pain 
killers), (3) Online booking and appointments module for 
SRH services (HIV testing and counseling, STI diagno-
sis and treatment, family planning counseling, and gen-
eral SRH consultation); (4) an SRH information module 
(menstrual period tracker, frequently-asked questions 
(FAQs), SRH tips, and a live chat); (5) a payments module 
to enable provider payments by GHE Consulting, co-pays 
by clients, and payments for transportation; (6) a deliv-
ery module to enable clients to track shipments, set up 
pickups for in-facility visits, and set up pick up points 
for products; and (7) a security module for authentica-
tion and password protection. Embedded in the app was 
an advertising interface; the app was designed to test 
potential sustainability at scale through in-app advertis-
ing. While the study provided a major subsidy for goods 
and services, there was a modest co-pay that was paid 
by app users through a link between mobile money and 
the Beyonic payment system. The co-pay was designed to 
test the utility of client payments in potential future itera-
tions of the app after the pilot period.

Study design
The study was a one-year pilot project with two com-
plementary sub-studies; (1) a randomized control trial 
(RCT) to evaluate the effectiveness of the MPA to 
increasing access to SRH information, goods, and ser-
vices among KYU students [27], (2) a cross-sectional 
study to assess the acceptability and usability of MPA. 
The acceptability study was part of the baseline survey 
used during data collection. The inclusion criteria for the 
extensive study (RCT) were KYU students 18 to 30 years 
of age, self-reported sexual activity in the last six months, 
more than 12 months to graduation, consent, and access 
to an internet-enabled Android smartphone [27]. The uti-
lization study used data collected from MPA users over 
the 6-month period of the RCT from in-app data collec-
tion and data provided by the healthcare providers. All 
participants who downloaded the MPA were considered 
in the utilization analysis.

Recruitment and procedure
Participants were randomly recruited from the univer-
sity halls and private affiliated hostels at KYU. A list of 
university halls and affiliated hostels and their estimated 
population was prepared with the help of student leaders 
at the university, and permission to access the halls and 
hostels was sought from the respective wardens. Trained 
research assistants moved to the selected rooms and 
recruited the study participants. Recruited participants 
were first screened for eligibility before enrollment in the 
study. A standard questionnaire was administered to con-
senting participants at enrollment. Enrolled participants 
were then randomized to two arms of the study, partici-
pants that were supposed to receive the app and control 
participants. We recorded the telephone number of the 
consenting participant, link this to a unique study ID, 
and passed this on to the app developer. The app devel-
oper used a computer-generated random sequence of 
numbers matched to telephone numbers and study ID to 
allocate participants to the trial. The app was made avail-
able for download from the developer’s repository, and it 
was password protected. The research team at GHE was 
blinded to the allocation sequence. Participants rand-
omized to receive the app received text messages with the 
app link and guidelines on how to install the app on their 
phones. These further received more guidelines on how 
the app was used and its benefits. Enrolled study partici-
pants were followed up at one and six months to deter-
mine the effectiveness of the SRH app in increasing SRH 
awareness and uptake. At the close of the study (month 
six), we conducted a user satisfaction survey among par-
ticipants in the intervention arm of the study.

Sampling and sample size
We created a sampling frame of rooms in all halls of 
residence and affiliated hostels at KYU with the help of 
student leaders and hall wardens. We randomly selected 
a pre-calculated sample of 1,086 rooms and selected 
one room occupant per room (using a random draw to 
choose respondents in rooms with multiple occupants) 
and assigned half to the intervention group and half to 
the control group. The utilization study was conducted 
on the randomized participants to the intervention group 
and thereby received a recommendation to download the 
MPA and an access code to operationalize it.

Measurement of study outcomes
We measured utilization as the number and proportion 
of eligible participants that used the MPA to access SRH 
goods and services in a six-month follow-up period. Indi-
viduals that did not utilize the MPA were probed for rea-
sons, and categories of reasons for non-utilization were 
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created for the analysis. We also collected data on types 
of information, goods, and services used and the func-
tionality of the MPA and related services. We also asked 
users to provide information on their perceptions of 
the potential benefits of the MPA and areas of potential 
improvement of the MPA experience.

Data collection
We used data from multiple sources to assess the utili-
zation of the MPA. The end-line survey administered 
as part of the RCT included questions on demographic 
characteristics and willingness to download the MPA, 
including the reasons for refusal. We obtained utiliza-
tion data by using the administrator module of the MPA 
to download data and validating these data at the three 
health facilities where goods and services were provided. 
We recruited and trained research assistants on the 
rationale and methods of the study and on the respon-
sible and ethical conduct of research. We also provided 
training on Android-phone open data kit (ODK), which 
was used to collect the data.

Data analysis
We performed the analysis in Stata 13 (Stata Corpora-
tion, College Station, TX). We performed descriptive 
analyses of participant characteristics using means (con-
tinuous variables) and proportions (categorical variables) 
and bivariate analyses using chi-square tests to assess 

the characteristics of participants by utilization. We then 
assessed the association between different variables and 
the two outcome variables (utilization) using univariate 
and multivariate logistic regression. We reported both 
unadjusted and adjusted odds ratios with p-values and 
95% confidence intervals (CIs). We considered all results 
significant at the 5% level.

Ethical considerations
We obtained ethical clearance from the Mbarara Uni-
versity of Science and Technology ethics review com-
mittee and the Uganda National Council of Science and 
Technology. We also received regulatory clearance from 
the Ministry of Health and KYU. We administered and 
received informed consent from all participants.

Results
Recruitment and randomization
Figure  1 shows that a total of 1112 participants were 
enrolled in the study. Study participants were further 
randomized into two groups, i.e., the intervention and 
control group. During the analysis, we discovered that 
16 participants were allocated to both groups (they used 
different phone numbers), and we exclude them from the 
analysis. This resulted in 543 participants in the interven-
tion group and 556 participants in the control group.

Fig. 1  Consort diagram
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Participant characteristics
The median age of students was 22 years, and most stu-
dents were female (61%), Christian (90%), had urban 
(42%) or peri-urban (33%) hometowns, were in their 

second year of study (38%), were jobless (86%), and 
were tuition sponsored by parents or guardians (72%). 
Table  1 shows the demographic characteristics of the 
participants.

Table 1  Baseline characteristics by participation

Characteristics All, n (%) Downloaded, n (%) Refused, n (%) P-value

Age (median (IQR), [range]) 22 (21, 23) [18,30]) 22 (21, 23) [18,30]) 22 (21, 23) [18,30])

Gender 0.389

 Male 210 (38.7) 176 (37.9) 34 (43.0)

 Female 333 (61.3) 288 (62.1) 45 (56.9)

Residence 0.888

 Hall on campus 135 (24.9) 116 (25.0) 19 (24.1)

 Off-campus hostel 294 (54.1) 248 (53.5) 46 (58.2)

 Rental home 101 (18.6) 88 (18.9) 13 (16.5)

 Own home 02 (0.37) 02 (0.4) 00 (0.0)

 Parent’s home 11 (2.03) 10 (2.2) 01 (1.3)

Home town 0.684

 Urban 229 (42.2) 196 (42.5) 32 (40.5)

 Peri-urban 177 (32.6) 148 (31.9) 29 (36.7)

 Rural 137 (25.2) 119 (25.7) 18 (22.8)

Marital status 0.928

 Dating 298 (54.9) 255 (54.9) 43 (54.4)

 Single 225 (41.4) 191 (41.2) 34 (43.0)

 Cohabiting 14 (2.6) 13 (2.8) 01 (1.3)

 Married 04 (0.7) 03 (0.7) 01 (1.3)

 Divorced 01 (0.2) 01 (0.2) 0 (0.0)

 Widow/widowed 01 (0.2) 01 (0.2) 0 (0.0)

Year of study 0.144

 Year 1 170 (31.3) 140 (30.2) 30 (37.9)

 Year 2 205 (37.8) 173 (37.3) 32 (40.5)

 Year 3 142 (26.2) 130 (28.0) 12 (15.2)

 Year 4 24 (4.4) 19 (4.1) 05 (6.3)

 Year 5 02 (0.37) 02 (0.4) 0 (0.0)

Employment 0.512

 None 464 (85.5) 399 (85.9) 65 (82.3)

 Paid employee 46 (8.47) 36 (7.8) 10 (12.7)

 Volunteer 01 (0.18) 01 (0.2) 0 (0.00)

 Self-employed 32 (5.9) 28 (6.0) 04 (5.7)

Tuition source 0.78

 Parent/guardian 391 (72.0) 322 (71.5) 59 (74.7)

 Self 20 (3.7) 18 (3.9) 02 (2.5)

 Government 104 (19.2) 88 (18.9) 16 (20.3)

 Scholarship 27 (4.9) 25 (5.4) 02 (2.5)

 Others 01 (0.2) 01 (0.2) 0 (0.0)

Religion 0.631

 Christian 487 (89.7) 418 (90.1) 69 (82.3)

 Muslim 43 (7.9) 36 (7.8) 07 (8.9)

 Others 13 (2.4) 10 (2.2) 03 (3.8)
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Utilization
Of 543 students who received a recommendation to 
download the MPA, 464 (86%) accepted and downloaded 
the app. Of the 210 males, 176 (84%) accepted, and of 333 
females, 288 (86%) accepted to download the SRH-MPA.

Of the 464 students that downloaded the MPA, 374 
(81%) used it to access SRH information, goods, and 
services over six months. The proportion of MPA users 
was similar by gender: 235 of 288 (82%) of females and 
139 of 176 (82%) of males used the MPA to access SRH 
goods and services over 6 months. There were no sig-
nificant differences in MPA utilization by other partici-
pant characteristics. Results further indicated that out 
of 464 students who downloaded the app, 90 students 
did not use the app. Some participants cited more than 
one reason for not using the MPA, and the distribution 
of their reasons was as follows: slow internet speed and 
denied access to the MPA—55 students (34%); poor app 
functioning—33 students (20%); difficulty in app instal-
lation—24 students (15%); lost phone—13 students (4%); 
and other reasons—8 students (2%). Another 30 students 
(8%) did not cite a reason and simply did not use the 
MPA.

The study participants proportionately used the MPA 
more than once to access SRH information, goods, and 
services. The distribution of frequency of MPA use was as 
follows: daily (6%), at least weekly (30%), at least monthly 
(40%), and at least once in 6 months (23%). Table 2 is an 
inventory of the use of SRH information, goods, and ser-
vices use by app users by gender. The most information 
portal was the FAQs: 71% overall and equal by gender. 
The most popular good was condoms for males (77%) 
and sanitary pads for females (66%). The most popular 
service was HIV testing: 60% overall, 55% for males and 
63% for females.

Table  3 is a summary of the data on the functionality 
attributes of the MPA by gender. More than half (55%) of 
students reported responsiveness by providers to orders 
for goods and services. Less than half (45%) of the stu-
dents reported prompt delivery of goods or pick up for 
services. A majority (81%) of students reported receiving 
a significant discount on goods and services. Similarly, 
a majority (65%) of students reported ease of payment 
of copays for goods and services. Most students (75%) 
reported that in-app adverts were not distracting. A 
majority of students (77%) found the MPA very easy or 
easy to use, and 86% of students found the in-app instruc-
tions very easy or easy to follow. There were no statisti-
cally significant differences in functionality attributes 
except in perception of a substantial discount for goods, 
services, and transportation in which a significantly 
larger proportion of women (95%) than men (83%) per-
ceived a substantial discount on SRH goods and services.

The following was the distribution of the dominant 
themes as provided in comments on potential benefits of 
the MPA and areas of potential improvement of the MPA 
experience among 80 students that provided informa-
tion: 24 students (30%) thought that the MPA warranted 
widespread dissemination to students; 18 students (23%) 
thought the MPA would be beneficial to students; 14 
students (18%) thought that improvements to the MPA’s 
functionality were needed; 13 students (16%) thought 
that the improvements were needed on health provider 
responsiveness; 9 students (11%) thought that MPA 
instructions could be made easier or more friendly; and 2 
students (3%) thought that cash would be beneficial as an 
additional payment option for in-app goods and services.

Discussion
In this study of the utilization of a mobile phone app to 
increase access to SRH information, goods, and services 
among university students in Uganda, utilization (81%) 
was high. The utilization was unrelated to any participant 
characteristics, including gender. The utilization of the 
app was frequent, with 70% of participants using the app 
at least once a month over the six month period, but was 
hampered by technical issues such as internet speeds and 
app glitches. The most popular information portal was 
the FAQs, and the most popular service was HIV testing 

Table 2  Types of SRH information, goods, and services accessed 
by the study participants

FAQs frequently-asked questions, SRH sexual and reproductive health, HIV 
human immunodeficiency virus, STI sexually-transmitted infections
a Included pills, emergency contraception, injectable contraceptives, and 
intrauterine devices

Male (n (%)) Female (n (%)) All (n (%))

Information

 Period tracker 0 (0.00) 113 (48.9) 113 (31.6)

 FAQs 97 (71.3) 163 (70.6) 260 (70.8)

 SRH tips 78 (57.6) 127 (54.9) 205 (55.9)

 Live chat 11 (8.1) 28 (12.2) 39 (10.7)

Goods

 Sanitary pads 23 (16.6) 222 (94.5) 245 (65.5)

 Condoms 104 (76.5) 11 (4.8) 115 (31.3)

 Contraceptivesa 13 (9.6) 33 (14.3) 46 (12.5)

 Pregnancy tests 05 (3.7) 29 (12.6) 34 (9.3)

 Pain killers 0 (0.0) 01 (1.5) 1 (0.5)

Services

 HIV testing and counseling 76 (54.7) 147 (62.6) 223 (59.6)

 STI testing and treatment 44 (31.7) 169 (71.9) 213 (56.9)

 Family planning coun-
seling

0.0 (0.0) 13 (5.5) 13 (4.8)

 SRH consultation 39 (28.1) 53 (22.6) 92 (24.6)
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and counseling. The most popular goods were condoms 
for males and sanitary pads for females.

The utilization of the MPA over the six-month period 
was high (81%). The utilization was frequent, suggest-
ing ongoing engagement by app users and uniform 
across the information, goods, and services dimen-
sions. Further still, there was lower utilization of the 
app once downloaded (81%) compared to acceptance of 
the app for download (86%), suggesting a difference in 
app acceptance and downstream acceptance of services 

[23]. The utilization was hampered by technical issues 
and glitches. Although technical challenges have been 
reported in other mHealth studies [13], they were 
expected, given that the app was a prototype developed 
within a short period of time. In response to the results 
of the pilot test, including insights from the utilization 
of the app, our team of investigators intends to improve 
the prototype with a view to fixing technical glitches 
and increasing the rate of app utilization and engage-
ment once downloaded.

Table 3  Functionality attributes of the mobile phone application by gender

*Denotes significance at the 5% level

Attribute Male, N (%) Female, N (%) All, N (%) P-value

Clinics’ responsiveness

 Responsive 66 (47.5) 140 (59.6) 206 (55.1) 0.114

 Somewhat responsive 31 (22.3) 36 (15.3) 67 (18.4)

 Neutral 11 (7.9) 21 (8.9) 32 (8.6)

 Somewhat unresponsive 09 (6.5) 15 (6.4) 24 (6.2)

 Unresponsive 22 (15.8) 23 (9.8) 45 (12.0)

Delivery speed

 Fast 57 (41.0) 111 (47.2) 168 (44.9) 0.37

 Neutral 53 (38.1) 70 (29.8) 114 (31.9)

 A little late 16 (11.5) 26 (11.1) 42 (11.2)

 Very late 13 (9.4) 28 (11.9) 41 (11.0)

Substantial discount

 Discounted good or service 99 (71.2) 204 (86.8) 303 (81.0) 0.001*

 Discounted transportation 16 (11.5) 14 (6.0) 30 (8.1)

 No discount 24 (17.3) 17 (7.2) 41 (11.0)

Ease of payment

 Easy 79 (56.8) 163 (69.4) 242 (64.7) 0.079

 Neutral 38 (27.3) 42 (17.9) 80 (21.4)

 Somewhat difficult 12 (8.6) 19 (8.1) 31 (8.3)

 Very difficult 5 (7.2) 11 (4.7) 21 (5.6)

Experience of in-app ads

 Very distracting 02 (1.4) 04 (1.7) 06 (1.6) 0.225

 Somewhat distracting 05 (3.6) 07 (3.0) 12 (3.2)

 Neutral 08 (5.8) 10 (4.3) 18 (4.8)

 Minor distraction 28 (20.1) 26 (11.9) 56 (15.0)

 Not distracting at all 96 (69.1) 186 (79.2) 282 (75.4)

Ease of use of app

 Very easy 68 (48.9) 120 (51.1) 188 (50.3) 0.915

 Easy 36 (25.9) 63 (26.8) 99 (26.5)

 Neutral 13 (9.4) 18 (7.7) 31 (8.3)

 Difficult 22 (15.8) 34 (14.5) 56 (15.0)

Ease of in-app instructions 0.503

 Very easy 62 (43.2) 106 (45.1) 166 (44.4)

 Easy 64 (45.3) 91 (38.7) 154 (41.2)

 Neutral 05 (3.6) 13 (5.5) 18 (4.8)

 Difficult 11 (7.9) 25 (10.6) 36 (9.6)



Page 8 of 9Nalwanga et al. Reprod Health           (2021) 18:95 

mHealth interventions, particularly using text messag-
ing, used predominantly for the provision of information, 
but also increasingly for connecting clients to services, 
are increasing in low-income settings [13]. In addition 
to providing access to information, our app based SRH 
intervention provided an interface to access goods and 
services by enabling links to providers, transporters, and 
a payments portal. This allowed access to information, 
goods, and services while assuring privacy and confiden-
tiality, and enabling convenience by easing transporta-
tion and payment. For the section of the population with 
internet-enabled mobile phones that can download and 
use apps, our intervention has the potential to improve 
SRH care delivery in Uganda and other low-income set-
tings [27].

The most popular information portal (FAQs), goods 
(sanitary pads and condoms), and services (HIV testing 
and counseling) are all in constant demand. This suggests 
that solving technical problems will have a high likeli-
hood of creating an app that can be used on an ongoing 
basis. Other information portals (e.g., chatbox), goods 
(e.g., pregnancy tests), and services (e.g., STI diagnosis 
and treatment) may be required once in a while, but their 
availability reduces delays in access and increases prompt 
clinical management, thereby improving health out-
comes. The app, therefore, fulfills both routine and urgent 
SRH needs in this population and approaches compre-
hensive SRH care, excluding care for emergencies.

In addition to high utilization, the MPA and related ser-
vices demonstrated good functionality attributes, includ-
ing good provider responsiveness through the GHE clinic 
representative management dashboard within the MPA 
and ease of payments. Notably, a majority of participants 
did not find the in-app advertisements distracting. This 
may have been responsible for the perception by partici-
pants of the usefulness of the MPA and the need for it 
to be disseminated among other students. It also bodes 
well for the potential success of the transition to scale 
and commercialization of this intervention; in-app adver-
tising will generate revenue for subsidies, planned for 
low-income users, and operations. There was, however, 
consistency in the view by participants of the presence 
of significant technical glitches in the MPA and the per-
ception that some technical aspects of the MPA needed 
improvement. Before the transition to scale, widespread 
dissemination of the MPA, and commercialization, tech-
nical improvements will be needed as well as improve-
ment in MPA-related services such as responsiveness of 
providers to demand for goods and services, increased 
payment options, and the overall MPA feeling and user 
experience.

Our study was cross-sectional in nature and says noth-
ing about the ongoing utilization of the MPA beyond a 

six-month period. Additionally, the MPA was exclusive 
to the Android platform, which despite being the most 
common in Uganda, excludes the users of other plat-
forms. Future iterations of the MPA will be developed 
using other mobile platforms to enable uniform access. 
Although we expect improved versions of the app in the 
future to be marginal and to improve on the current ver-
sion, these data are only relevant to the version that was 
pilot tested. Acceptability and utilization will be subject 
to an ongoing assessment, even when we implement the 
intervention at scale as planned.

Conclusion
Along the continuum of innovation in healthcare, the uti-
lization of services is key. This study demonstrates that 
university students in Uganda find a mobile phone appli-
cation to increase access to SRH information, goods, and 
services acceptable and usable. Given the effectiveness of 
the MPA in increasing access to SRH information, goods, 
and services (27), this study provides the basis for fur-
ther improvement of both the evidence base (economic 
efficiency and scalability) and technical features of the 
app for use in this population, and potentially, for scale 
up to other populations with access to internet-enabled 
mobile phones, to improve SRH in Uganda and other 
low-income settings.

Abbreviations
CIs: Confidence intervals; DHIs: Digital health interventions; FAQs: Frequently 
asked questions; GCC​: Grand Challenges Canada; KYU: Kyambogo University; 
mHealth: Mobile health; MPA: Mobile phone application; ODK: Open data kit; 
RCT​: Randomized controlled trial; SRH: Sexual and reproductive health; STIs: 
Sexually transmitted infections.

Acknowledgement
We wish to acknowledge the Kyambogo university administration and 
students’ support towards this study, research assistants, and GCC for funding 
the study.

Authors’ contributions
All authors conceived the study. RN, EN, and JBB wrote the first draft of the 
manuscript. RN and EN revised the manuscript. All authors approved the 
final contents of the manuscript. All authors read and approved the final 
manuscript.

Funding
This study was funded by Grand Challenges Canada (GCC) grant number ST-
POC-1808-17421. The funders did not play any role in writing this manuscript. 
The authors are fully responsible for the manuscript content.

Availability of data and materials
All data used in this study will be provided upon request.

Ethics approval and consent to participate
We obtained ethical clearance from the Mbarara University of Science and 
Technology ethics review committee and the Uganda National Council of Sci-
ence and Technology. We also received regulatory clearance from the Ministry 
of Health and KYU. We administered and received informed consent from all 
participants.



Page 9 of 9Nalwanga et al. Reprod Health           (2021) 18:95 	

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 GHE Consulting, P.O Box 27011, Kampala, Uganda. 2 Department of Commu-
nity Medicine and Public Health, Sahlgrenska Academy, University of Goth-
enburg, P. O Box 414, 40530 Gothenburg, Sweden. 3 Saw Swee Hock School 
of Public Health, National University of Singapore , Block MD1, 12 Science 
Drive 2, Tahir Foundation Building, #09‑03M, Singapore 117549, Singapore. 

Received: 11 November 2019   Accepted: 5 November 2020

References
	1.	 Uganda Bureau of Statistics. Uganda demographic and health survey. 

2016;(March):7–71. https://​www.​ubos.​org/​onlin​efiles/​uploa​ds/​ubos/​
pdfdo​cumen​ts/​Uganda_​DHS_​2016_​KIR.​pdf

	2.	 Atuyambe LM, Kibira SPS, Bukenya J, Muhumuza C, Apolot RR, Mulogo 
E. Understanding sexual and reproductive health needs of adolescents: 
evidence from a formative evaluation in Wakiso district, Uganda Ado-
lescent Health. Reprod Health. 2015;12(1):1–10. https://​doi.​org/​10.​1186/​
s12978-​015-​0026-7. 

	3.	 Crossland N, Hadden WC, Vargas WE, Valadez JJ, Jeffery C. Sexual and 
reproductive health among Ugandan youth: 2003–04 to 2012. J Adolesc 
Health. 2015;57(4):393–8. https://​doi.​org/​10.​1016/j.​jadoh​ealth.​2015.​06.​
015. 

	4.	 Azmat SK, Ali M, Ishaque M, Mustafa G, Hameed W, Khan OF, et al. Assess-
ing predictors of contraceptive use and demand for family planning 
services in underserved areas of Punjab province in Pakistan: results of a 
cross-sectional baseline survey. Reprod Health. 2015;12(1):1–10. 

	5.	 Radovich E, Dennis ML, Wong KLM, Ali M, Lynch CA, Cleland J, et al. Who 
meets the contraceptive needs of young women in sub-Saharan Africa? 
J Adolesc Health. 2018 Mar [cited 2019 Jul 10];62(3):273–80. https://​linki​
nghub.​elsev​ier.​com/​retri​eve/​pii/​S1054​139X1​73047​92

	6.	 Svanemyr J, Amin A, Robles OJ, Greene ME. Creating an enabling environ-
ment for adolescent sexual and reproductive health: a framework and 
promising approaches. J Adolesc Health. 2015;56(1):S7-14. 

	7.	 Muhindo R, Sanyu B, Nankumbi JO. Factors associated with condom use 
among university female students in Uganda. J Public Health Dis Prev. 
2018;1(1):102. www.​schol​arena.​com

	8.	 Salam RA, Faqqah A, Sajjad N, Lassi ZS, Das JK, Kaufman M, et al. Improv-
ing adolescent sexual and reproductive health: a systematic review of 
potential interventions. J Adolesc Health. 2016;59(2):S11-28. 

	9.	 Chandra-Mouli V, Svanemyr J, Amin A, Fogstad H, Say L, Girard F, et al. 
Twenty years after international conference on population and develop-
ment: Where are we with adolescent sexual and reproductive health and 
rights? J Adolesc Health. 2015;56(1):S1-6. https://​doi.​org/​10.​1016/j.​jadoh​
ealth.​2014.​09.​015. 

	10.	 Deloitte. Global mobile consumer trends, 2nd edition Mobile continues 
its global reach into all aspects of consumers’ lives. [Internet]. [cited 2020 
Aug 20]. https://​www2.​deloi​tte.​com/​conte​nt/​dam/​Deloi​tte/​us/​Docum​
ents/​techn​ology-​media-​telec​ommun​icati​ons/​us-​global-​mobile-​consu​
mer-​survey-​second-​editi​on.​pdf

	11.	 National Information Technology Survey 2017/18 Report Study con-
ducted by: The Collaboration on International ICT Policy for East and 
Southern Africa (CIPESA) [Internet]. 2018 [cited 2020 Aug 20]. https://​
www.​nita.​go.​ug/​sites/​defau​lt/​files/​publi​catio​ns/​Natio​nalIT​Surve​yApri​
l10th.​pdf

	12.	 Levine D, McCright J, Dobkin L, Woodruff AJ, Klausner JD. SEXINFO: a 
sexual health text messaging service for San Francisco youth. Am J Public 
Health. 2008;98(3):393–5. 

	13.	 Ippoliti NB, L’Engle K. Meet us on the phone: Mobile phone programs 
for adolescent sexual and reproductive health in low-to-middle income 

countries. Reprod Health. 2017;14(1):1–8. https://​doi.​org/​10.​1186/​
s12978-​016-​0276-z. 

	14.	 L’Engle KL, Mangone ER, Parcesepe AM, Agarwal S, Ippoliti NB. Mobile 
phone interventions for adolescent sexual and reproductive health: a 
systematic review. Pediatrics. 2016;138(3):1–18. 

	15.	 Messinger CJ, Mahmud I, Kanan S, Jahangir YT, Sarker M, Rashid SF. 
Utilization of mobile phones for accessing menstrual regulation services 
among low-income women in Bangladesh: a qualitative analysis. Reprod 
Health. 2017;14(1):1–11. https://​doi.​org/​10.​1186/​s12978-​016-​0274-1. 

	16.	 Adamchak SE, Kiragu K, Watson C, Muhwezi M, Nelson T, Akia-Fiedler A, 
et al. “The Straight Talk Campaign in Uganda: Impact of mass media initia-
tives, summary report,” Horizons Final Report. Washington, DC: Population 
Council. 2007 [cited 2019 May 25]. https://​pdfs.​seman​ticsc​holar.​org/​ce63/​
58fed​862e1​fbea9​38eb5​c734f​c8614​36538e.​pdf

	17.	 Bates LA, Hicks JP, Walley J, Robinson E. Evaluating the impact of Marie 
Stopes International’s digital family planning counselling application on 
the uptake of long-acting and permanent methods of contraception 
in Vietnam and Ethiopia: a study protocol for a multi-country cluster 
randomised cont. Trials. 2018;19(1):1–11. 

	18.	 Endler M, Lavelanet A, Cleeve A, Ganatra B, Gomperts R, Gemzell-Daniels-
son K. Telemedicine for medical abortion: a systematic review. BJOG Int J 
Obstet Gynaecol. 2019;126(9):1094–102. 

	19.	 Laar AS, Bekyieriya E, Isang S, Baguune B. Assessment of mobile health 
technology for maternal and child health services in rural Upper West 
Region of Ghana. Public Health. 2019;168:1–8. https://​doi.​org/​10.​1016/j.​
puhe.​2018.​11.​014. 

	20.	 Rassi C, Gore-Langton GR, Walimbwa BG, Strachan CE, King R, Basharat S, 
et al. Improving health worker performance through text messaging: a 
mixed-methods evaluation of a pilot intervention designed to increase 
coverage of intermittent preventive treatment of malaria in pregnancy in 
West Nile, Uganda. PLoS ONE. 2018;13(9):1–24. 

	21.	 Akinola M, Hebert LE, Hill BJ, Quinn M, Holl JL, Whitaker AK, et al. Devel-
opment of a mobile app on contraceptive options for young African 
American and Latina women. Health Educ Behav. 2019;46(1):89–96. 

	22.	 Timmons SE, Shakibnia EB, Gold MA, Garbers S. MyLARC: a theory-based 
interactive smartphone app to support adolescents’ use of long-acting 
reversible contraception. J Pediatr Adolesc Gynecol. 2018;31(3):285–90. 

	23.	 McCarthy O, Ahamed I, Kulaeva F, Tokhirov R, Saibov S, Vandewiele M, 
et al. A randomized controlled trial of an intervention delivered by mobile 
phone app instant messaging to increase the acceptability of effec-
tive contraception among young people in Tajikistan. Reprod Health. 
2018;15(1):52. 

	24.	 Rousseau F, Da Silva Godineau SM, De Casabianca C, Begue C, Tessier-
Cazeneuve C, Legendre G. State of knowledge on smartphone applica-
tions concerning contraception: a systematic review. J Gynecol Obstet 
Hum Reprod. 2019;48(2):83–9. https://​doi.​org/​10.​1016/j.​jogoh.​2018.​11.​
001. 

	25.	 Lunde B, Perry R, Sridhar A, Chen KT. An evaluation of contraception edu-
cation and health promotion applications for patients. Women’s Health 
Issues. 2017;27(1):29–35. https://​doi.​org/​10.​1016/j.​whi.​2016.​09.​012. 

	26.	 Nuwamanya E, Nuwasiima A, Babigumira JU, Asiimwe FT, Lubinga SJ, 
Babigumira JB. Study protocol : using a mobile phone- based application 
to increase awareness and uptake of sexual and reproductive health ser-
vices among the youth in Uganda. A randomized controlled trial. Reprod 
Health. 2018;15(1):1–12. 

	27.	 Nuwamanya E, Nalwanga R, Nuwasiima A, Babigumira J, Asiimwe F, Babi-
gumira J, et al. Effectiveness of a mobile phone application to increase 
access to sexual and reproductive health information, goods, and 
services among university students in Uganda: a randomized controlled 
trial. Contracept Reprod Med. 2020;5(31):1–8. 

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

http://www.ubos.org/onlinefiles/uploads/ubos/pdfdocuments/Uganda_DHS_2016_KIR.pdf
http://www.ubos.org/onlinefiles/uploads/ubos/pdfdocuments/Uganda_DHS_2016_KIR.pdf
https://doi.org/10.1186/s12978-015-0026-7
https://doi.org/10.1186/s12978-015-0026-7
https://doi.org/10.1016/j.jadohealth.2015.06.015
https://doi.org/10.1016/j.jadohealth.2015.06.015
https://linkinghub.elsevier.com/retrieve/pii/S1054139X17304792
https://linkinghub.elsevier.com/retrieve/pii/S1054139X17304792
http://www.scholarena.com
https://doi.org/10.1016/j.jadohealth.2014.09.015
https://doi.org/10.1016/j.jadohealth.2014.09.015
https://www2.deloitte.com/content/dam/Deloitte/us/Documents/technology-media-telecommunications/us-global-mobile-consumer-survey-second-edition.pdf
https://www2.deloitte.com/content/dam/Deloitte/us/Documents/technology-media-telecommunications/us-global-mobile-consumer-survey-second-edition.pdf
https://www2.deloitte.com/content/dam/Deloitte/us/Documents/technology-media-telecommunications/us-global-mobile-consumer-survey-second-edition.pdf
https://www.nita.go.ug/sites/default/files/publications/NationalITSurveyApril10th.pdf
https://www.nita.go.ug/sites/default/files/publications/NationalITSurveyApril10th.pdf
https://www.nita.go.ug/sites/default/files/publications/NationalITSurveyApril10th.pdf
https://doi.org/10.1186/s12978-016-0276-z
https://doi.org/10.1186/s12978-016-0276-z
https://doi.org/10.1186/s12978-016-0274-1
https://pdfs.semanticscholar.org/ce63/58fed862e1fbea938eb5c734fc861436538e.pdf
https://pdfs.semanticscholar.org/ce63/58fed862e1fbea938eb5c734fc861436538e.pdf
https://doi.org/10.1016/j.puhe.2018.11.014
https://doi.org/10.1016/j.puhe.2018.11.014
https://doi.org/10.1016/j.jogoh.2018.11.001
https://doi.org/10.1016/j.jogoh.2018.11.001
https://doi.org/10.1016/j.whi.2016.09.012

	Utilization of a mobile phone application to increase access to sexual and reproductive health information, goods, and services among university students in Uganda
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 
	Trial Registration: 

	Background
	Methods
	Study setting
	Intervention description
	Study design
	Recruitment and procedure
	Sampling and sample size
	Measurement of study outcomes
	Data collection
	Data analysis
	Ethical considerations

	Results
	Recruitment and randomization
	Participant characteristics
	Utilization

	Discussion
	Conclusion
	Acknowledgement
	References


