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Abstract

Background: Cancer awareness is crucial for cancer care and prevention. However, cancer awareness in Uganda is low, and
access to cancer information is limited.

Objective: This study aims to (1) understand the cancer awareness situation in Uganda (perceptions, beliefs, information needs,
and challenges to accessing cancer information) and opinions about interactive voice response (IVR) systems; (2) develop cancer
awareness messages and implement them in an IVR system; and (3) evaluate user acceptance and use of the IVR system.

Methods: A participatory design approach was adopted. To understand cancer awareness needs and challenges, 3 interviews
and 7 focus group discussions (FGDs) were conducted with cancer health care providers, patients with cancer, caregivers and
survivors, administrators, and lay citizens (n=73). On the basis of the resulting qualitative data, audio messages addressing cancer
information needs were developed and implemented in an IVR system. The system and messages were tested with users (n=12)
during 2 co-design workshops before final rollout. Finally, the system was evaluated over 6 months after going live, using call
records and user feedback from telephone interviews with callers (n=40).

Results: The cancer information needs included general topics such as what cancer is, what causes it, cancer screening and
diagnosis, cancer treatment, and practical information on what to expect during cancer care. There were also myths and
misconceptions that need to be addressed, such as that cancer is due to witchcraft and has no treatment. Information on COVID-19
was also sought after following the outbreak. We developed 20 audio cancer messages (approximately 2 minutes each) in English
and Luganda, along with 14 IVR navigation instructions. These were implemented in an IVR system with 24/7 availability from
all over Uganda via a toll-free multi-channel telephone number. The total number of calls made to the IVR system 6 months after
going live was 3820. Of these, 2437 (63.8%) lasted at least 30 seconds and were made from 1230 unique telephone numbers.
There were 191 voice messages and 760 calls to live agents, most of which (681/951, 71.6%) were in Luganda. Call volumes
peaked following advertisement of the system and lockdowns due to COVID-19. Participants were generally familiar with IVR
technology, and caller feedback was largely positive. Cited benefits included convenience, toll-free access, and detailed information.
Recommendations for improvement of the system included adding live agents and marketing of the system to target users.

Conclusions: IVR technology provides an acceptable and accessible method for providing cancer information to patients and
the general public in Uganda. However, a need remains for health system reforms to provide additional cancer information sources
and improve cancer care services in general.

(JMIR Mhealth Uhealth 2021;9(1):e22061) doi: 10.2196/22061
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Introduction

Background
Cancer awareness is crucial for effective and satisfactory
delivery of cancer care, and it is an important component of
cancer control and prevention [1]. Cancer awareness refers to
the knowledge and beliefs about the warning signs or symptoms
of cancer, important risk factors, when to seek medical advice
following each warning sign (urgency or seriousness of signs
and symptoms) and cancer burden (knowledge of common
cancers) [2,3]. It also encompasses knowledge and beliefs about
cancer outcomes (eg, stigma and cancer fatalism [4,5]), available
cancer services (eg, screening programs and recommended
screening schedules and groups), and help-seeking intentions
and perception of barriers (eg, worrying about wasting the
physician’s time, the cost, or the distance to screening services)
[2,3]. Low cancer awareness results in poor participation in
cancer preventive measures (such as vaccination, smoking
cessation, and screening), late presentation and diagnosis delay,
nonadherence to treatment, poor coping, and overall
dissatisfaction with cancer care [5-9].

Low- and middle-income countries (LMICs) bear a
disproportionately large share of the global cancer burden
[10,11], and low cancer awareness is often cited as a key
contributing factor [7,8]. In Africa, general cancer awareness
has been reported to be <40%, and awareness of cancer
screening tests among at-risk populations is reported to be <20%
according to Morhason-Bello et al [7]. A study on prostate
cancer in Uganda [12] found that only 10.3% of respondents
had good knowledge of the symptoms. Low awareness, negative
beliefs, and myths (eg, belief that cancer is caused by witchcraft)
have also been reported for breast [13] and cervical cancer [14]
in Uganda, contributing to low screening rates (4.8% to 30%)
and late presentation (over 80% of patients presenting with
advanced disease) [15].

Mobile health (mHealth), defined as the use of mobile devices
such as cell phones to support health [16], is potentially a
cost-effective and acceptable tool for addressing low cancer
awareness. There is growing evidence on the use and benefits
of mHealth in different areas of healthcare in LMICs,
particularly for facilitating communication, health education,
and awareness of chronic illnesses [17-19]. mHealth can help
overcome some of the greatest healthcare challenges in LMICs,
such as geographical access (distance to healthcare facilities)
and cost. Access to mobile phones is ubiquitous (over 90%),
even in LMICs, and mobile phones are accepted across all
demographic and socioeconomic groups [19,20].

However, there are several challenges that could hinder the
success of mHealth interventions [17,19,21,22]. Problems with
user acceptance are commonly reported due to users’ lack of

familiarity with the technology, lack of cultural appropriateness
or incentives to adopt new tools, and poor usability [17,21,22].
In LMICs, low literacy and infrastructural issues, such as reliable
electricity and internet access, are also barriers [17,19,21].
Finally, the impact of health education and awareness
interventions might be limited if they are not informed by
theoretical underpinnings, which can help explain or predict
behavior change following such interventions [23-27] or patient
activation and engagement with the intervention [28-30].

In this paper, we describe an mHealth intervention to address
low cancer awareness in Uganda. The intervention is an
interactive voice response (IVR) system for dissemination of
cancer information via telephone calls. In IVR, calls are
automatically answered by a computer that plays back audio
messages and navigation instructions. The caller interacts with
the computer through voice commands or dual-tone
multi-frequency signaling (DTMF) [31-35]. Our cancer
information IVR system is based on qualitative research with
key stakeholders and embodies established theories including
the unified theory of acceptance and use of technology
(UTAUT) [36], patient activation and engagement [28,37], and
health belief model (HBM) [38,39]. IVR systems, which are
commonly used by businesses such as telecoms and banks for
customer relations, have not been used in cancer awareness or
other health care interventions in general in Uganda.

Aims
This study aims to (1) understand the cancer awareness situation
in Uganda (perceptions, beliefs, information needs, and
challenges to accessing cancer information) and opinions about
IVR, (2) develop cancer awareness messages and implement
them in an IVR system, and (3) evaluate user acceptance and
use of the IVR system.

Methods

Approach
The study followed a participatory design approach [40] to
develop the IVR system. In the participatory design
methodology, users are involved in iterative phases of
identification and analysis of user needs, prototype system
development, testing and refinement, and summative evaluation
[40-42]. This ensures a thorough understanding of user needs
and contextual issues that might affect implementation and
long-term adoption and also increases user empowerment and
buy-in. To achieve this, we engaged participants in 3 forums:
(1) qualitative key informant interviews and focus group
discussions (FGDs), (2) co-creation workshops, and (3) user
feedback through telephone interviews. We also quantitatively
analyzed IVR system use by using call record details. Figure 1
summarizes this process.
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Figure 1. Summary of the approach to interactive voice response system development. FGD: focus group discussion; IVR: interactive voice response.

Setting
The project was implemented at the Uganda Cancer Institute
(UCI) in Kampala, central Uganda. The UCI is the only
comprehensive public cancer hospital in Uganda, serving over
5000 new cancer patients annually from Uganda and
neighboring countries. The UCI runs a daily cancer screening
and awareness clinic and conducts regular community outreach
programs. The UCI also developed cancer education booklets
that are given to clients who visit the institute or during outreach
programs [43]. The interviews and FGDs were conducted in
July 2019; co-creation workshops were conducted in October
2019, whereas the collection of system use data and feedback
from callers (telephone interviews) was done in the first 6
months after going live (December 2019 to June 2020).

Participants and Sampling Design
For the interviews, FGDs, and workshops, participants were
purposively selected to represent different stakeholders, that is,
cancer health workers who are responsible for providing cancer
information and raising awareness (group 1); patients with
cancer, survivors, or caregivers who would be the direct
consumers of the cancer messages in the IVR (group 2); and
other stakeholders, including administrators or policy makers
and lay citizens (group 3). This diversity in participants was
used to ensure data saturation [44,45].

For group 1, 2 research assistants (a patient counselor and a
social worker with training in research ethics) approached
patients and caregivers at UCI in person or called survivors who
work with UCI in cancer awareness and advocacy.

For group 2, the first author (who is a medical doctor at UCI
but was not directly involved in patient care at the time of the
study) approached health workers at UCI in person to invite
them for the interviews and FGDs. Different cadres of staff
were invited, including physicians, nurses, specialist oncologists,
pharmacists, palliative care specialists, and social workers.

For group 3, the first author invited administrators from UCI
and policy makers from the Uganda Ministry of Health and
Uganda Communications Commission, while the research
assistants invited lay citizens.

FGD participants in group 2 were informed about the co-creation
workshops that would follow, and those interested in

participating provided contact information, which we used to
invite them.

For the telephone interviews of callers, the participants included
(1) those whom we had to call back after they had left
voicemails on the system and (2) a selection of most and least
frequent callers.

Interviews and FGDs
We first conducted 3 key informant interviews with health
workers (a palliative care physician, a cancer health educator,
and a family physician in charge of cancer prevention) to obtain
an overview of the cancer awareness landscape and develop the
FGD guide. The interviews were unstructured, were conducted
in English, and lasted about 1 hour each.

To stimulate discussion in the FGDs and to obtain rich data
about a potentially sensitive topic, we used a vignette as the
FGD guide [46]. The vignette represented the typical cancer
journey of 2 characters, a man with prostate cancer and a woman
with breast cancer. Cervical cancer, which is the most common
cancer in Uganda, was avoided in the vignette, as the exploratory
interviews revealed that an increasing knowledge of human
papilloma virus as a sexually transmitted infection was leading
to stigmatization of cervical cancer. The vignette is provided
in Multimedia Appendix 1.

We conducted a total of 7 FGDs, each with 9 to 11 participants
and lasting approximately 2 hours:

• 2 FGDs with group 1 participants (health workers),
including both male and female participants depending on
their availability. These were conducted in English.

• 4 FGDs with group 2 participants (patients, survivors, and
caregivers) who were divided into relatively literate (FGDs
in English) and relatively illiterate (FGD in Luganda, the
most common local language), and further subdivided into
male participants only and female participants only.
Participants in this group were informed about the
co-creation and system testing workshops that would follow,
and those who would be interested were asked to provide
consent and contact information.

• 1 FGD with group 3 participants (administrators, policy
makers, and lay citizens), including both male and female
participants. This was conducted in English.
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In both the interviews and FGDs, we explored cancer awareness
and information needs (topics) to be addressed by the IVR
messages [2,3,5], including knowledge and beliefs about cancer
signs and symptoms, causes or risk factors, stigma, perception
of available cancer services, sources of cancer information, and
challenges faced while accessing them. Specific attention was
paid to constructs from HBM [38,39], including how participants
perceived their susceptibility to cancer, the severity of the cancer
problem, and benefits and barriers to cancer awareness. These
guided the content and structure of the messages. Issues that
could influence meaningful engagement with the intervention
[28,37], for example, socioeconomic status, literacy, age,
perception of the healthcare system, and self-efficacy with
regard to IVR, were also noted. Finally, we explored
participants’ attitudes and opinions about IVR using constructs
from UTAUT [36], including ease of use and relative advantage
(compared with other ways of getting cancer awareness
information), and facilitating conditions or potential barriers.
These informed the design choices for the IVR.

All sessions were moderated by the first and second authors
and were audio-recorded and transcribed verbatim by research
assistants who attended the session as note takers.

Development of Cancer Messages and the IVR System
On the basis of the preliminary insights from the interviews and
FGDs, we developed IVR content consisting of audio messages
addressing the different cancer awareness topics as well as
navigation instructions. The cancer messages were based on
UCI’s cancer education booklets [43], and where lacking, these
were supplemented by web-based material from the US National
Cancer Institute [47] and our own clinical expertise. We
deployed a prototype IVR system and invited participants from
group 2 (patients, survivors, and caregivers) who had consented
to be contacted to test and give feedback on the prototype in
co-creation workshops. We held 2 workshops, one in English
and the other in Luganda. Each had 6 participants (3 male and
3 female). We probed them about the clarity of information and
instructions, flow of information or IVR menus (eg, Treatment
side effects under the Treatment menu), voice preferences (eg,
male voice vs female voice or voice of a familiar or famous
person), etc. We worked with the participants to paraphrase the
messages and rearrange them under the different IVR menus.

We then created the final system (described below), which went
live in December 2019. We advertised it to patients in the patient
waiting areas and encouraged them to share the toll-free number
with their peers. The number is also printed on UCI patient
appointment cards, and UCI staff were encouraged to tell
patients about the IVR. The IVR was also advertised through
a launch event that was covered by news agencies from central
Uganda.

Telephone Interviews of Callers and System Use Data
To evaluate the final system, we conducted 40 telephone
interviews in which we asked the callers’ opinions about the
IVR system. The telephone interviews were conducted by the
first author and a research assistant (a nurse at UCI who is
involved in cancer prevention and awareness) who also recorded
the callers’ age, level of education, address (district in Uganda

where the caller lives), mother tongue/dialect, reason for calling,
and how the caller got to know about the system.

Moreover, the system automatically keeps a call detail record
from which we obtained system use data such as the number of
calls and IVR messages listened to and their time and date.

Data Analysis
We qualitatively analyzed data from the interviews and FGDs
by thematic analysis, as described by Braun and Clarke [48].
The first and second author, who had familiarized themselves
with the content as they moderated the interviews and FGDs,
independently read the transcripts, applied codes, and grouped
similar codes into themes according to the theoretical constructs
of HBM [38,39] and UTAUT [36]. We used the software
package RQDA to assist in the qualitative analysis [49]. The
themes were discussed between all the authors and with
participants in the co-creation workshop to inform the design
of the IVR system (menus and navigation instructions) and
cancer messages. Multimedia Appendix 2 shows the themes,
exemplary quotes, and the resulting system design decisions.

Quantitative data on system use (call records) were exported
from the IVR system and cleaned to remove calls made to the
system by the implementation team during testing. Of the
remaining calls from clients, we excluded calls that were less
than 30 seconds long, the amount of time it takes to listen to
the first IVR instruction and make a selection off the IVR menu.
This was to eliminate calls that could have been dropped or
those where callers were just checking to confirm that the
service is available but did not listen to the information. Analysis
was performed in SPSS version 27 (IBM Corporation) using
descriptive statistics.

Ethics
The study was approved by the UCI Research Ethics Committee
(UCIREC# 08-2019) and was registered by the Uganda National
Council for Science and Technology (UNCST# HS418ES). All
participants provided written informed consent before taking
part in interviews, FGDs, or workshops and were given UGX
50,000 (approximately US $13) as reimbursement for their time
and transport, as per the UNCST guidelines.

Results

Participants
Table 1 summarizes the characteristics of participants who were
involved in the interviews and FGDs, and Table 2 summarizes
the characteristics of participants who took part in the telephone
interview. In total, there were 113 participants and 73
participants took part in the interviews, FGDs, and co-creation
workshops during needs assessment and system development.
Participants in the workshops (2 sessions each with 6
participants, balanced by sex) were invited from FGD group 2
(patients with cancer, survivors, or caregivers). In total, 40
callers took part in the telephone interviews after the system
went live. The overall average age was 37.5 years (SD 13), with
equal percentages of male and female participants.
Approximately half of all the participants (57/113, 50.4%;
particularly the patients, caregivers, or survivors in the FGDs
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and the callers of the IVR system) had an education level of secondary school or less and were not fluent in English.

Table 1. Characteristics of interview and focus group discussion participants (n=73).

ValueaCharacteristic

Forum, n (%)

3 (4)Interview

FGDsb

20 (27)Group 1 (health workers)

39 (53)Group 2 (patients with cancer, survivors, or caregivers)

11 (15)Group 3 (administrators and lay citizens)

Sex, n (%)

32 (44)Male

41 (56)Female

Education level, n (%)

19 (26)Primary school or none

10 (14)Secondary school

16 (22)College diploma

21 (29)Bachelor’s degree

7 (10)Master’s degree or higher

37.1 (9.1)Age (years), mean (SD)

aThe sum of percentages may not add up to 100% due to rounding.
bFGD: focus group discussion.

Table 2. Characteristics of the telephone interview participants (N=40).

ValueaCharacteristic

Sex, n (%)

26 (65)Male

14 (35)Female

Education level, n (%)

13 (32)Primary school or none

15 (37)Secondary school

7 (17)College diploma

3 (7)Bachelor’s degree

2 (5)Master’s degree or higher

How did you hear about the IVRb service or how did you get the toll-free number, n (%)

8 (20)UCIc patient appointment card or visit to UCI

21 (53)Radio or television

3 (7)UCI website or Google search

8 (20)Word of mouth outside UCI (eg, from friend or church)

35.0 (14.6)Age (years), mean (SD)

aThe sum of percentages may not add up to 100% due to rounding.
bIVR: interactive voice response.
cUCI: Uganda Cancer Institute.
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Cancer Awareness Situation in Uganda (Beliefs,
Perceptions, Information Needs, and Challenges) and
Opinions About IVR
Multimedia Appendix 2 shows the themes (based on the
theoretical constructs of HBM and UTAUT), exemplary quotes
from the interviews and FGDs, and how they influenced the
design of the messages and IVR system.

The growing cancer burden in Uganda was well appreciated by
the participants in all groups. They opined that rural areas are
the most affected and described health system barriers to cancer
services, especially in rural areas, such as limited cancer
specialists and diagnostics. In addition, all participant groups
reported that cancer awareness is low, both among the general
public as well as among health workers, especially those not
working directly in cancer care. They reported that there is a
lack of access to cancer information and that myths and stigma
are common. The examples mentioned by participants include
the myth that cancer is caused by witchcraft, that diagnostic
biopsies lead to rapid progression of cancer, a general belief
that cancer is incurable, stigmatization of cancer patients because
cancer is considered a curse, or that it can be transmitted from
one person to another. Participants, particularly the less literate
patients and caregivers, admitted that cancer patients are often
discouraged from going for formal cancer care by their peers
or are misinformed and duped by traditional healers (witch
doctors), which results in delays in getting the right care.

There were also negative beliefs and misconceptions,
particularly among the non–healthcare provider participants,
about the referral process and healthcare system in general and
about cancer as an illness that is complex. Participants expressed
dissatisfaction with the general healthcare system reporting
limited and poor services, such as insufficient drug stocks, long
waiting times, and expensive care. Moreover, specialized care
(such as cancer treatment) is perceived to have poor outcomes;
therefore, referral to specialized hospitals like the UCI causes
fear. Often, this makes people refrain from seeking cancer care
at all or abandon treatment (loss to follow-up).

Some of the information needs that were highlighted from the
interviews and FGDs included information on what cancer is,
cancer signs and symptoms, cancer screening, diagnosis process,
and treatment, and where these services can be availed. In
addition, practical information on what to expect during the
cancer journey (eg, cost and duration) is necessary so that
patients and families prepare better. The participants also
expressed a need for comforting and counseling information or
services.

With regard to IVR, participants were generally familiar with
the IVR technology from their experiences, for example, with
customer service centers of telecom companies. They were
positive about the potential of the IVR system as an avenue for
dissemination of cancer awareness information because many
own phones, can access information anytime and from
anywhere, and it is free (calls are billed on the recipient). The
participants advised that the IVR messages should be in multiple
local languages; it should be marketed (eg, through bulk SMS

or mass media) to make people aware of the existence of the
service; and, if possible, it should be proactive where calls are
initiated by the system as opposed to waiting for them to call
because they might not take initiative. In addition, the use of
voices of celebrities and public figures was suggested as a way
to attract people to the service.

It was also emphasized that cancer survivors’ testimonies are
very motivating and restore hope in cancer patients, for which
reasons they should be included in the IVR system, as one
participant revealed. Another suggestion was to recruit and train
a pool of survivors and make the IVR system route calls to the
survivors’ cell phones so that the survivors answer some
questions or share their experience with callers. However, this
is currently not in the system.

The IVR System and Cancer Awareness Messages
The final system was deployed using FreePBX (version 14), an
open source graphical user interface that controls the Asterisk
private branch exchange (PBX) server (Sangoma Technologies
Corporation) [50]. We installed the PBX on an HPE ProLiant
DL380 Gen10 server with the following specifications: Intel
Xeon 4110 (8 core, 2.1 GHz) processor, 16 GB RAM, and 1.2
TB storage (The Hewlett-Packard Company) [51]. We
configured this to a Matrix Voice-over-Internet-Protocol
gateway (Matrix Telecom Solutions) [52], which converts call
traffic from a local (Ugandan) Integrated Services Digital
Network (ISDN) into Session Initiation Protocol traffic and
routes it to the PBX and back. The ISDN traffic is brought into
the UCI using an E1 primary rate interface providing 30
simultaneous channels (calls). The calls are billed on the call
recipient, so they are toll-free to the callers irrespective of their
telecom provider (ie, the call costs are paid by the UCI). User
interaction is through DTMF only. Voice recognition was not
used because Uganda has many local languages (and accents)
that are under-resourced with regard to natural language
processing, and thus, there are no readily available voice
recognition libraries [53]. The service is available 24/7 and has
an option for users to leave a voicemail, allowing them to ask
any questions or give feedback.

The IVR menus were kept to a maximum of 5 options (with the
exception of the COVID-19 option that was added as an
emergency, see Figure 2), and the system was configured to
allow sufficient time for a caller to enter their choice, repeating
the instructions if input is missing or invalid. Testing of the
system during the workshops showed that participants were
able to navigate the IVR menus and easily find the information
they were looking for. We only observed a usability issue with
smart phones during the testing workshops, where after a call
is placed, the keypad changes from the number dial pad to call
control buttons. For those who were not used to this, it became
impossible to enter numbers (DTMF) in response to the IVR
menu options until a peer assisted them. We also observed some
callers responding to the system by voice, for example, when
asked to select language by pressing a number. There was no
preference between male and female voices as long as the speech
was not too fast and the accent was clear. For our system, we
consistently used a female voice.
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Figure 2. Interactive voice response menus and flow. The Luganda branch is not shown, but it is similar to the English branch. The numbers represent
the dual-tone multi-frequency options that the caller has to enter to access the corresponding message. The options for COVID-19 information or to
speak to a live agent were not part of the initial IVR system, but they were added 3 months after the system went live, as an emergency following the
COVID-19 outbreak. At the end of each message, instructions are played for the caller to listen again, to go back to the main menu, or to go to voicemail
or speak to an agent. IVR: interactive voice response; UCI: Uganda Cancer Institute.

We developed a total of 20 voice messages, each approximately
2 minutes long, covering basic cancer topics such as what cancer
is, its signs and symptoms, common cancers, risk factors,
screening, and treatment. The messages also address the
identified myths and misconceptions, offer hope and
encouragement to patients and their families, and provide
practical information on referral and care processes. Figure 2
shows the IVR menus and flow. We also developed 14
instruction messages for navigating the IVR menu. For example,
the first interactions go as follows: “Thank you for calling the
Uganda Cancer Institute, please choose your preferred language.
For English, press 1, Bwooba oyagala kuwuliriza mu Luganda,
nyiga 2 (Luganda for “If you want to listen in Luganda, press
2),” or later in the menu: “To learn what cancer is, press 1, to
learn about cancer screening and diagnosis, press 2...”.

The navigation instructions and cancer messages are in 2
languages: English, which is the official language in Uganda,
and Luganda, which is the commonest local language. We used
simple terms, with unfamiliar medical terms and jargon used
only when no simpler terms are available, and in that case, a
detailed explanation is given. For example, a word that is often
used for Radiotherapy in Luganda can be taken to mean
electrocution or roasting. This can scare off patients, so we
clearly explained this in the messages.

Following the corona virus outbreak and subsequent lockdown
measures instituted in Uganda in March 2020, demand for health
information via telephone increased. We, therefore, added
COVID-19 information to the IVR system as well as an option
for callers to speak to a clinician for individualized advice.

Evaluation of System Acceptance and Use
At 6 months after going live (December 2019 to June 2020), a
total of 3820 calls were made to the system. Multimedia
Appendix 3 shows the distribution of calls across time of the
day, day of the week, and over the 6 months.. We excluded
1383 (36.2%) calls that were less than 30 seconds long. The
remaining 2437 (63.8%) calls were made from 1230 unique
telephone numbers and lasted a total of 6646 minutes. On
average, each telephone number called the system 3 times (SD
6.84; min=1, max=162, median 1). There were 191 voice
messages with 143 (74.9%) in Luganda and others in English.
Functionality to speak directly to a live agent (a member of the
clinical team), as opposed to pre-recorded messages or
voicemails, was added to the system on March 27, 2020, along
with IVR messages on COVID-19. By June 5, 2020, 760 calls
were made to live agents, with 538 (70.8%) in Luganda and the
rest in English. The voice messages and calls to live agents were
mostly to ask individualized questions that were not addressed
by the IVR system. Call volume spiked immediately following
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advertisement of the service and following the lockdown due
to the corona virus outbreak (Multimedia Appendix 3). As
shown in Table 2, the information about the service spread out
via different forums, including mass media and word of mouth.

The information that was most sought after is information
explaining what cancer is, what causes it (risk factors), cancer
screening and diagnosis, and practical information on what to
expect during cancer care at the UCI (Multimedia Appendix 4).
Information on COVID-19 was also frequently listened to,
whereas information about cancer treatment was the least sought
after.

Feedback from telephone surveys shows that callers appreciate
the convenience of being able to access cancer information from
wherever they are and at any time (including out-of-office hours)
and the fact that it is toll-free, which removes the cost barrier.
They also appreciate the detailed information provided by the
system, which they could listen to over and again with no time
limit. One of the most frequent callers said he called the system,
although he was already physically present at the UCI for
treatment, because the health workers are very busy and cannot
spend much time explaining to him as the IVR system does.

A limitation of the IVR system that was noted from the feedback
during the telephone interviews with callers is that the
pre-recorded messages could not address some individualized
or situational questions. Examples of these included specific
symptom assessment (eg, “My mother has a lump in the breast”
and “I have longstanding pain in the throat, could it be cancer?”),
referral advice (eg, “I have a leg swelling with skin changes
that is suspected to be cancer, which nearby health facility can
I go to for cancer assessment?”), or how to live with cancer (eg,
“my sexual function is affected by cancer treatment, what can
I do?”). In addition, the messages provide a general overview
of topics (treatment options, side effects, etc) that apply to all
cancers or to the most common ones, yet some callers are
looking for specific details such as cost of a specific radiology
imaging test or information on a particular cancer, which might
be less common and not covered by the system. We used the
voicemail feature to partly solve these limitations, where callers
could leave such individualized questions and we would call
them back later to answer these questions. However, this
approach was faced by several challenges, for example: (1)
some callers shared phones, so when we called back, the person
who answered denied leaving a particular voicemail question
or even denied ever calling the system; (2) on some occasions,
the caller could not be reached during call back or was busy
and needed us to try again; and (3) some callers were unfamiliar
with the voicemail feature, so they failed to leave messages
because they did not hear a person speaking when the call went
to voicemail. The addition of functionality to speak to a live
agent solved this limitation and was applauded in the feedback
surveys.

Discussion

In this paper, we describe a participatory approach to the
development, implementation, and initial experiences of an IVR
for automating the dissemination of cancer information in
Uganda. The ubiquity of mobile phones, familiarity with IVR

technology, and positive attitude of target users mean that the
IVR system is acceptable. The IVR system was perceived as
advantageous in comparison with current alternative avenues
for accessing cancer information, such as booklets or obtaining
information from health workers. This is supported by the use
patterns, where there are many returning callers, and feedback
from callers is very positive. Callers were also able to obtain
cancer information even during out-of-office hours such as
weekends or at night (Multimedia Appendix 3) when health
workers would not be accessible. The system has also become
critically important for communication with patients during the
corona virus outbreak, during which lockdowns make it difficult
for patients to visit the hospital and obtain the necessary
information.

Adoption of IVR overcomes many challenges facing cancer
awareness efforts in Uganda, such as a limited number of health
workers with expertise in cancer, low literacy, or limited access
to the internet. The IVR system automates cancer education,
requires limited reading literacy as voice is used, and works
with basic telephone technology, including analog and second
generation phones.

Previous studies have also found that IVR is acceptable as an
avenue for accessing healthcare information in cancer care
[33,54] and in other specialties such as child health [35,55] and
mental health [56]. Similarly, considerations for increasing user
acceptance and engagement with IVR systems, that is, using
voices of celebrities or public figures, using survivors to provide
peer support, and translation and contextualization of content,
have also been reported [35,55,57,58] and are supported by
theoretical constructs such as social influence from UTAUT
[36]. Similarly, IVR system usability issues such as those with
smartphone keypads have also been reported [35,55], and these
need to be addressed to increase the ease of use, for example,
through use of automated voice recognition.

A strength of this study is that we followed a participatory
design approach to message and develop the IVR system and
engaged key stakeholders in different forums (interviews, FGDs,
co-creation workshops, and telephone surveys). This is important
for gaining in-depth insights into the requirements and potential
barriers to technology acceptance and use. In addition, we
applied established theories (HBM and UTAUT) to inform the
design and evaluation of our IVR system, which increases the
reproducibility and effectiveness of the intervention [23-27].

A limitation of this study is that we did not evaluate the health
outcomes, for example, change in cancer awareness or change
in behavior (such as cancer screening rates or adherence to
treatment) after implementation of the IVR system. Such
evaluation of health outcomes is currently not feasible, as
behavioral changes occur after a long time. Moreover, we
implemented and tested one intervention for cancer awareness,
that is, the IVR. Although this is supported by our findings from
the interviews and FGDs, more studies, for example, randomized
controlled trials comparing IVR versus other interventions for
raising cancer awareness, would be needed to increase the
strength of the evidence.
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Conclusions and Future Directions
Low cancer awareness is a recognized challenge to cancer
control in Uganda, especially in rural areas. Key challenges
facing access to cancer information include low literacy, limited
number of cancer health workers who are limited to a few urban
areas, and myths and misconceptions about cancer. A
well-designed IVR system that is theory based and developed
using participatory design approaches provides a convenient,
accessible, and acceptable platform for the dissemination of
cancer information that addresses the needs, as IVR is a familiar
technology, mobile phones are ubiquitous, and the automation
that comes with IVR reduces the burden on the health workforce.
Moreover, mHealth solutions could be the only avenue for
patients to access healthcare services under certain
circumstances, as was the case with our system following
disruptions due to COVID-19 lockdowns.

To improve the service of providing cancer awareness via phone,
we recommend adding live call agents who have clinical
knowledge about cancer care so that individualized questions
can be answered in real time as opposed to voicemail. Marketing
of the service is also important to ensure that potential users
know about it and continue to use it. Technological solutions
such as voice recognition and natural language processing could
be used to allow callers to ask questions or navigate the IVR
menus with voice commands, which will further improve
usability.

Currently, we are in the process of translating the IVR system
to add 5 additional Ugandan languages as well as adding more
live agents. Future research will involve quantitative analysis
of usability and task completion and evaluation of its health
outcomes in comparison with other ways of cancer information
provision.
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