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ABSTRACT

Background: Data collection on noncommunicable disease (NCD) behavioral risk factors has
traditionally been carried out through face-to-face surveys. However, its high costs and
logistical difficulties can lead to lack of timely statistics for planning, particularly in low and
middle-income countries. Mobile phone surveys (MPS) have the potential to fill these gaps.
Objective: This study explores perceptions, feasibility and strategies to increase the accept-
ability and response rate of health surveys administered through MPS using interactive voice
response in Colombia.

Method: A sequential multimodal exploratory design was used. We conducted key informant
interviews (KIl) with stakeholders from government and academia; focus group discussions
(FGDs) and user-group tests (UGTs) with young adults and elderly people living in rural and
urban settings (men and women). The KIl and FGDs explored perceptions of using mobile
phones for NCD surveys. In the UGTs, participants were administered an IVR survey, and they
provided feedback on its usability and potential improvement.

Results: Between February and November 2017, we conducted 7 Kll, 6 FGDs (n = 54) and 4
UGTs (n = 34). Most participants consider MPS is a novel way to explore risk factors in NCDs.
They also recognize challenges for their implementation including security issues, technolo-
gical literacy and telecommunications coverage, especially in rural areas. It was recom-
mended to promote the survey using mass media before its deployment and stressing its
objectives, responsible institution and data privacy safeguards. The preferences in the survey
administration relate to factors such as skills in the use of mobile phones, age, availability of
time and educational level. The participants recommend questionnaires shorter than
10 minutes.

Conclusions: The possibility of obtaining data through MPS at a population level represents
an opportunity to improve the availability of risk-factor data. Steps towards increasing the
acceptability and overcoming technological and methodological challenges need to be taken.
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Background While high-income countries have long used tele-
phone and mobile phone surveys to collect popula-
tion health estimates, their use in LMICs is still fairly
limited [4-6].

However, according to the World Health
Organization’s (WHO) 2011 Mobile Health
(mHealth) report, health surveys and surveillance
were two of all the other mHealth initiatives with
higher adaptation rates for participating Member
States in the low and lower-middle income groups
in comparison to how frequently the high- and
upper-middle-income groups used mobile phones
for data collection and surveillance. These were 40%
for surveillance and 37% for health surveys in the

Traditionally, data collection for public health purposes
has been carried out in the context of health surveys
through in-person interviews. However, these surveys
take time and are costly, which makes it difficult for
policy-makers to have up-to-date monitoring data on
the prevalence of risk factors for non-communicable
diseases (NCD) and other conditions, in particular in
low- and middle-income countries (LMICs) with isolated
populations distributed across broad geographic areas.
For these reasons, alternative strategies to enhance
the timeliness and reduce the cost of health surveys are
needed. One potential solution is to use mobile phone

technology, which could reduce implementation and
personnel costs and has the potential to provide reliable
estimates given widespread coverage [1-3].

low-income and 27% for surveillance in the lower-
middle-income groups. The WHO reported that
given the high penetration rate of mobile technology

CONTACT Andres |. Vecino-Ortiz @ andres.vecino@gmail.com @ Department of International Health, Johns Hopkins Bloomberg School of Public

Health, Baltimore, MD, USA

© 2020 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.


http://orcid.org/0000-0001-9577-6415
http://orcid.org/0000-0002-5115-817X
http://orcid.org/0000-0002-9073-3376
http://orcid.org/0000-0003-4281-9156
http://orcid.org/0000-0002-5949-7045
http://orcid.org/0000-0002-4411-2309
http://orcid.org/0000-0002-4767-2512
http://orcid.org/0000-0002-7292-577X
http://orcid.org/0000-0003-2502-7819
http://orcid.org/0000-0002-0018-6605
http://orcid.org/0000-0003-0689-487X
http://orcid.org/0000-0002-8089-2488
http://www.tandfonline.com
https://crossmark.crossref.org/dialog/?doi=10.1080/16549716.2020.1809841&domain=pdf&date_stamp=2020-08-27

2 A. TORRES-QUINTERO ET AL.

in LMICs (91.8% in 2015) that continues to increase,
there exists a growing potential for the application of
mHealth initiatives as a feasible route for countries
with resource-constrained conditions and thus
further research should be carried out focused on
the viability and acceptability of mHealth initiatives
in LMICs [7]. Other research indicated the added
value in assessing users’ perspectives of perceived
opportunities and barriers and incorporating this
feedback throughout the development stages of the
mHealth initiative, yielding higher user acceptability
towards this technology and its application [8].

Previous research has assessed the development of
health surveys through interactive voice response
(IVR), where participants select responses to prere-
corded questions via keypad or voice recognition
software [9] and short message service (SMS; text
message) technology to determine effectiveness for
surveillance of NCD [4,10,11]. These surveys consti-
tute a potential effective monitoring mechanism to
assess NCD risk factors in the context of policy
change, the implementation of programs, or the sur-
veillance of secular trends [6,10,12]. This is possible
since new methodological features have been devel-
oped to improve the population representativeness of
the data and that its results can be comparable to
face-to-face interviews in LMIC settings [13,14].
These tools can also be used to increase the opportu-
nity for epidemiological surveillance and the collec-
tion of timely data, which is particularly useful in
LMICs [8], where periodic population assessments
are infrequent and expensive to carry out on
a regular basis [15], leading to long periods without
timely data [16].

In the context of the Bloomberg Philanthropies Data
for Health Initiative (BD4HI) [17], research teams at the
Pontificia Universidad Javeriana and the Johns Hopkins
University are assessing the feasibility, validity and
quality of the data collected through the deployment
of mobile phone surveys (MPS) to monitor the preva-
lence of risk factors for NCDs [18] in Colombia.

In this study, we explored: 1) perceptions, attitudes
and acceptability of answering and/or completing
a survey on NCDs and associated behavioral risk
factors via mobile phone surveys, 2) understanding
of the language used in the questionnaire and pre-
ferred platform to answer a survey (IVR or SMS);
and 3) possible challenges that might arise during the
deployment of the surveys and ways to address them.

We analyze the perspectives from national experts,
key informants and groups of potential users on the
potential strategies to improve MPS completeness
and accuracy. The findings can be used to help
improve the quality and representativeness of MPS
and therefore be useful in filling particular informa-
tional gaps related to the implementation of MPS to
monitor population health.

Methods

This paper presents the qualitative results of a larger
study [19] that used a sequential multimodal explora-
tory design (QUAL — QUAN), in which an initial
phase of qualitative data collection and analysis is
developed, followed by another where quantitative
data are collected and analyzed [20,21]. The purpose
of this design is to adapt and test a standardized MPS
instrument in the specific context where it will be
applied and obtain generalizable and replicable
results in subsequent studies [21]. In this study,
three qualitative techniques were used: focus group
discussions (FGDs), user-group tests (UGTSs) and key
informant (KI) interviews.

A search was performed for documents published
between 2001 and 2019. The search involved peer-
reviewed and gray literature using an integrated data-
base that includes the following search engines:
EBSCOhost, Clinical Key (Elsevier), Ovid, PubMed
(incorporating ~ Medline), =~ EMBASE, JSTOR,
ScienceDirect, Scopus, SpringerLink, ProQuest and
Mendeley. The search consisted of the following
terms used with AND/OR: mobile phone surveys/
MPS, MPS in LMICs, non-communicable diseases/
NCD, risk factors, mHealth, mHealth for NCDs in
LMICs and health surveys.

The inclusion criteria for participation in FGDs
and the UGTs were sex, age and rural or urban
residence. Groups were formed by sex (men and
women) age (18-25 years old, 26-65 years old and
older than 65) and location (residents from Bogota or
nearby rural towns). The groups were set up accord-
ing to these three criteria to account for preferences
in the use of mobile phones, as well as possible
differences in technological literacy (Table 1). The
only exclusion criterion was being under 18 years of
age. Groups were obtained through purposive sam-
pling. They were approached through recruiters from
the same community. All FGDs and UGTs were
conducted in neutral areas close to the home or
work location of the interviewees, only in the pre-
sence of participants and researchers.

FGDs and UGTSs were conducted in Spanish by
two or three Institute of Public Health researchers -
a moderator (AT, a female interviewer with

Table 1. Inclusion criteria for focus group discussions (FGD)
and user-group tests (UGT).
Focus Group

IVR User-group

Inclusion Criteria Discussions Testing

1 2 3 45 6 1 2 3 4
Female X X X X X
Male X X X X X
Younger (18-25 years-old) X X X X
Adults (26-65 years-old) X X X X X
Older (66 and up) X
Urban Residency X X X X X
Rural Residency X X X X X




a master’s degree) and one or two note-taker/partici-
pant observer (also female team members, with mas-
ter’s degrees or currently pursuing a master’s degree).
Most of the participants of the FDGs and UGT's had
no established previous relationships with the
research team and did not know the researchers.
The interviewer followed a pre-designed guide during
the interview which lasted about two hours. The
note-taker registered central aspects of the discussion
and relevant elements of participants’ verbal and
non-verbal expressions in field notes. Before begin-
ning the FGD and UGT sessions, a brief question-
naire of 11 items was administered to collect basic
demographic details from participants such as educa-
tional level, occupation and current ownership and
use of a mobile phone.

For FGDs and UGTs, we translated a standardized
semi-structured questionnaire from English into
Spanish and back-translated to English. This semi-
structured questionnaire was used in similar studies
in Bangladesh, Tanzania and Uganda with adapta-
tions made for each country. Each FGD and UGT
included 7 to 10 people in order to facilitate partici-
pation and lasted about two hours. All FGDs and
UGTs were led by the author (AT). FGDs were con-
ducted to explore issues related to previous experi-
ences responding to telephone surveys in general and
specifically in health, availability and willingness to
respond to surveys on NCD risk factors, preferences
in the administration of the survey and in its dura-
tion, preferred profile of the interviewer and percep-
tion of incentives as a potential stimulus to increase
response rates. UGT participants were sent an SMS or
IVR survey to their personal mobile phone. The main
purpose of this group was to allow participants to
have a direct experience answering the survey and to
provide feedback on it. Like the FGD, participants
were asked to comment on potential challenges with
administering the survey in Colombia and recom-
mendations to improve its deployment.

Furthermore, we conducted semi-structured
interviews, lasting up to an hour and a half, with
key informants from Colombia to learn from their
previous experiences in designing health surveys on
similar topics and to obtain recommendations that
could help improve the MPS. Key informants
included researchers, government specialists and
decision-makers, experts in design and implementa-
tion of public health policies and others experienced
in the use of surveys of behavioral risk factors asso-
ciated with NCD. The interviews, which were also
conducted in Spanish, followed a semi-structured
guide that emphasized research, policy and practice
considerations related to MPS planning and imple-
mentation. A male member of the research team
(AVO) conducted most of the interviews. Key
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Table 2. A priori categories contemplated for the instrument
and data analysis.

Key
Focus  User Informant
Category Groups Groups Interviews
Previous experiences as interviewees X X X
Attitude towards the survey X X X
Perceptions on quality of the X X
information obtained on phone
survey
Preferences on survey delivery X X
method (IVR or SMS)
Conditions for a successful phone X X
survey
Incentives that motivate participants X X X
to finish the survey
Relevant information in the X X

introduction and/or informed
consent of the survey

Recommendations on adjustments X
for the survey

informants were reached out through purposive
sampling. They were approached directly by the
interviewer. All interviews were conducted in the
work location of the interviewees and only in the
presence of the participant and researchers. The
interviewer followed a semi-structured interview
guide and the interview session lasted about
one hour.

The narrative data obtained were transcribed and
codified by two coders into a priori categories, as
shown in Table 2 using NVivo. This facilitated the
analysis and triangulation to obtain saturation levels
needed to identify dominant tendencies in percep-
tion, preferences and recommendations on the sur-
vey’s application. Consensus and dissent were
included as well to qualify and provide context for
the results.

The institutional review boards of both the Johns
Hopkins University Bloomberg School of Public
Health and the Institute of Public Health of
Universidad Javeriana approved this study. All parti-
cipants provided written informed consent and per-
mitted recording and use of information provided for
research purposes. COREQ guidelines for reporting
qualitative research were followed in this study [22].

Results

Between February and November 2017 (Table 3),
we conducted seven KI interviews, six FGDs
(n = 54 participants) and four UGTs (n = 34 par-
ticipants). The six FGDs consisted of male/urban
(n = 2 FGDs), female/urban (n = 2), male/rural
(n = 1) and female/rural participants (n = 1).
With the exception of FGD #3, the FGDs were
comprised of participants with a range of educa-
tional backgrounds and occupations.



4 e A. TORRES-QUINTERO ET AL.

Table 3. Focus group participants’ demographics.

FGD1 FGD2 FGD3 FGD4 FGD5 FGD6 Total
Variables N % N % N % N % N % N % N %
Sex
Women 1 100% 9 100% 10 100% 30 56%
Men 10 100% 6 100% 8 100% 24 44%
Age (years)
18-25 " 100% 6 100% 17 31%
26-29 2 22% 1 10% 3 6%
30-39 1 10% 5 50% 6 11%
40-49 7 70% 1 10% 8 15%
50-59 2 20% 3 33% 1 10% 6 1%
>59 4 44% 1 10% 5 9%
Missing value 1 10% 8 100% 9 17%
Location
Rural 6 100% 8 100% 14 26%
Urban 1 100% 10 100% 9 100% 10 100% 40 74%
Occupation
Domestic employee 1 10% 1 2%
Student " 100% 4 67% 15 28%
Private company 10 100% 2 20% 12 22%
Government employee 1 17% 1 10% 1 13% 3 6%
Housekeeper 8 89% 5 50% 13 24%
Self-employed 1 1% 3 38% 4 7%
Farming 1 10% 1 2%
Volunteer 4 50% 4 7%
None 1 17% 1 2%
Higest education level
Elementary school 5 50% 4 67% 4 40% 8 100% 21 39%
Middle school 6 55% 1 10% 1 17% 0% 8 15%
High school 3 27% 2 20% 4 40% 9 17%
Technical Professional 1 10% 5 56% 2 20% 8 15%
Undergraduate 2 18% 1 10% 4 44% 1 17% 8 15%
Observations 11 10 9 6 10 8 54 1
Table 4. User-group participants’ demographics.
UGT1 UGT2 UGT3 UGT4 Total
Variables N % N % N % N % N %
Sex
Women 10 100% 7 100% 17 50%
Men 7 1 10 100% 17 50%
Age (years)
18-25 10 100% 10 100% 20 59%
26-29 1 14% 1 3%
30-39 2 29% 2 6%
40-49 3 43% 3 43% 6 18%
50-59 2 29% 1 14% 3 9%
>59 2 29% 2 6%
Location
Rural 7 1 7 100% 14 41%
Urban 10 100% 10 100% 20 59%
Occupation
Domestic employee 1 14% 1 3%
Student 9 90% 9 90% 18 53%
Private company 1 14% 2 29% 3 9%
Housekeeper 4 57% 4 12%
Self-employed 5 71% 5 15%
Volunteer 1 14% 1 3%
None 1 10% 1 10% 2 6%
Highest education level
Elementary school 2 29% 2 29% 4 12%
Middle school 2 29% 6 60% 2 29% 10 29%
High school 3 30% 7 70% 2 29% 12 35%
Technical Professional 2 29% 1 10% 3 9%
Undergraduate 1 10% 2 20% 1 14% 4 12%
Postgraduate 1 14% 1 3%
Observations 7 10 10 7 34
Table 4 shows a diversity in occupation and edu-  worked as self-employed (71%) whereas most people

cation level among participants of the UGTs. In  in UGT #2 and #3 were mostly students and those in
terms of occupation, most of the people in UGT#1  UGT #4 were housekeepers (57%). Meanwhile, 90%



of the people in UGT #2 and #3 were students.
Participants in UGTs had an educational level of
high school (35%) and middle school (29%).

Previous experiences and attitudes towards
surveys

When questioned about their previous experiences
answering surveys (whether on the phone or face-to-
face), participants of all groups declared that financial
companies, mobile phone operators, or health service
providers had asked them to undergo similar surveys
to explore their satisfaction levels with the services
provided. Rural and urban adult women’s FGD and
rural adult men’s UGT reported to have had partici-
pated in household surveys and population census.

Mostly, participants gave a negative appraisal of
surveys of any kind (including face to face) because
these studies are perceived as lengthy and inconveni-
ent as they interfere with every-day activities and
routines, and that factors might lead them to reject
the survey or to answer them quickly or non-
truthfully. Nonetheless, this was not a perception
shared among the rural adult women FGD and
rural senior men, who were said to have more time
available to respond.

On the other hand, all participants showed appre-
hension to take calls from unknown numbers, espe-
cially for a phone survey. All groups alluded to how
common it is in Colombia to use surveys for criminal
purposes and deceiving people into giving up perso-
nal information in exchange for economic incentives.
Adult men and women, both rural and urban, in the
FGDs, and rural adult men during a UGT shared
victimization experiences mentioning their intention
to avoid and reject any such contacts.

It happened to my husband. He was allegedly called
from a bank asking about how he had liked the
service, that they were performing an evaluation,
and they obviously weren’t from the bank because
they started asking for credit card numbers and
passcodes. That’s why I always hang up when
I receive survey calls. (Urban adult women FGD)

Survey introduction and trust

Several groups, especially the KI, provided recom-
mendations that were thought to enhance trust in
MPS. The suggestion that survey introductions
include descriptions of: (a) how investigators gained
access to the participant’s phone number; (b) the
scope of the questionnaire, clarifying that financial
or private information will not be requested and that
the phone call is free of charge; and (c) to inform
about the study’s purposes and how the data will be
used to assist health authorities on the design of
prevention programs for NCD.
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Similarly, nearly all FGD groups suggested to
include an email or web address to allow survey
respondents to confirm which entity was conducting
the survey and corroborate the information given at
the beginning of the survey. The KIs recommended
hiring a call-center to answer any concerns and com-
plaints and provide additional information requested
by the participants.

Additionally, many participants agreed on the fact
that implementing a mass media campaign through
local and national channels prior to the survey’s
implementation will inform citizens and encourage
them to answer. They also suggested to indicate the
phone number from which the survey will be sent, to
reduce rejections due to reluctance to answer a call
from an unknown number.

I think that for people to answer this survey on the
phone, a unique phone line should be established so
one can know to expect a call from that specific
number, and write it down. The number needs to
be shown on TV and they need to say that one will
be receiving the call so that one isn’t surprised by it.
(Rural adult women FGD)

Provision of incentives

The moderators asked the FGD and UGT partici-
pants about their perceptions of introducing a 2
USD equivalent incentive in the form of airtime for
completing a survey that would last approximately
20 minutes. In this regard, most of the participants
expressed disagreement, since the offer of prizes or
money is usually a strategy commonly used by crim-
inal groups to extort money from the population
through mobile phone calls. Therefore, inclusion of
information on incentives could reduce credibility
and confidence in the study. Additionally, some of
the participants pointed out that offering money to
answer the survey could lead people to ‘answer what-
ever comes up to their mind’ to make quick cash,
instead of giving true information about their health
risk behaviors. Instead, KIs, FGD urban women and
men (25 to 65 years old) and rural women (25 to
65 years old) suggested to change the economic
incentive to a recognition of their social contribution.
The younger urban women and adult urban men
FGD and all of the UGTs suggested to provide the
incentive at the end of the survey and to avoid giving
information about incentives in the introduction to
reduce the probability that this factor negatively
interferes in the veracity of the answers or generate
reluctance to participate associated with the afore-
mentioned security concern.

After the survey application, the FGD participants
stated that the incentive offered of the equivalent of 2
USD was unattractive for the following reasons: (a)
they perceive an unbalanced relation between cost
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(time invested answering the survey) and benefit
(amount received), namely because they perceived
that the time invested was greater than the incentive
received; (b) some of the participants have post-paid
(i.e. unlimited airtime) call plans so it was not an
advantage to receive additional minutes unless these
were provided in form of credit, which is not always
technologically possible; (c) mobile phone coverage
in rural areas is not as good as in the cities and the
lack of technological skills or other cultural aspects
might discourage them from participating; and (d)
urban participants use their mobile phones less fre-
quently to make calls. Communication is carried out
primarily through social networks, especially among
young people. Participants proposed alternative
incentives that suit them better on their particular
needs and context. Adult women and men proposed
health-related incentives such as information on
NCDs, first aid kits or manuals, young women were
more interested in transportation tickets or food
bonuses, and finally, young men proposed incentives
such as subscriptions for digital and videogame
platforms.

Additional preferences and conditions for
successful phone survey implementation

FGD and the UGT participants suggest that the
favorable attitude to answer a telephone survey
about risk behaviors associated with NCDs is asso-
ciated with factors such as implementation modality
(face-to-face, IVR or SMS), survey duration, personal
time availability, population profiles (health condi-
tion, socio-economic and educational level, occupa-
tion), security and confidentiality concerns, the
nature of the questions and the intended use of data.

In this sense, as the first option, participants from
all the groups agree they prefer face-to-face surveys;
as the second option, the surveys carried out through
the Call Center (CATI) and, the last option, consid-
ering them impersonal, the IVR surveys. They
explained that direct contact with the operator allows
them to solve doubts that might arise, repeat ques-
tions and provide truthful information since direct
contact exerts social pressure that decreases the like-
lihood of ‘telling lies’. In contrast, a survey with pre-
recorded messages was thought to encourage rejec-
tion by most participants. Participants from the rural
senior men FGD showed difficulties related to their
abilities and the handling of the devices that interfere
in responding to the survey. Despite these limitations,
KIs stated that telephone surveys can increase
response rates in higher socio-economic groups,
which are otherwise reluctant to answer face-to-face
surveys.

Although in principle the modality of survey
through SMS was perceived by the UGT and KI

participants as a potentially more attractive format,
due to the advantages of an asynchronous response
and the possibility of reviewing the question in the
text, the participants mentioned some difficulties; (1)
shortcomings in the functional literacy of some popu-
lations, especially rural ones; (2) the lack of common
use of SMS in Colombia as it is a resource frequently
used by commercial marketers and (3) the fear that
the sending of responses through this platform will
generate costs for the respondent.

The participants suggested formats like social net-
works and popular chat platforms. However, they
noted that for those who do not have them or know
how to manage the technologies they would have
difficulties to respond to these types of surveys.

Group participants preferred short questions in
general, formulated in clear and simple language,
that resort to concise and practical examples to facil-
itate their comprehension, with few answers and
easy-to-remember options. Therefore, younger rural
men openly expressed low disposition to participate
in studies on habits related to alcohol or tobacco
consumption or related health habits, because they
feel they don’t lead to policies that favor their own
health conditions.

When administering the survey during UGTs, par-
ticipants agreed on duration as a critical factor to be
considered in implementation. Most stated that sur-
veys should only be 5 to 10 minutes for them not to
lose attention. On this point, KIs and the younger
urban women, younger rural men and rural adult
women FGD pointed out the importance of openly
indicating the survey’s duration and the number of
questions. Additionally, the adult rural men UGT and
KI interview expressed the importance of considering
connectivity restrictions presented in some geogra-
phical areas in Colombia, because they consider it
a limiting factor in some population sectors.

Here we have terrible cell phone signal, it almost
never works. One has to call someone 20 times to
be able to reach them, or to pace constantly to find
a better signal. (Adult rural men UGT)

Participants did not show a consensus on the most
appropriate time to administer the survey, prefer-
ences were associated with their lifestyle particulari-
ties. They clarified that the first tendency is that
young people do not have any motivation to answer
the calls. Younger rural men and adult urban men
declared that ‘there is never a good time to answer
surveys’. On the contrary, the adult rural men con-
sidered that any moment is appropriate to respond to
surveys.

Finally, the rural adult men and rural adult
women’s FGD, urban adult men’s FGD; and younger
urban men’s UGT didn’t show any preference for
a female or male voice for the survey; the other



participants favored the female voice because they
considered it more trustworthy and pleasant. While
the rural adult women and urban adult women’s
FGD preferred adult voices, the younger urban
women’s FGD reported that they find younger voices
more appealing. Despite these differences, all groups
agreed with the fact that the voice should be firm and
confident when formulating the questions; that it
should inspire empathy and trust; sound natural
and paused instead of ‘robotic and combine
a steady volume with intonation changes to help the
interviewee maintain attention and increase comfort
during the call.

Discussion

This study explored the perceptions, feasibility and
potential strategies to increase the acceptability and
response rate for NCD risk factor surveys adminis-
tered through mobile phone technology, including
IVR and SMS. A sequential exploratory qualitative
design was employed and results are being used to
enhance the design and implementation of these
types of surveys in Colombia, as recommended by
previous studies [2,4,22].

First, we found that phone calls from unknown
numbers are not trusted and might be perceived as
a medium to commit criminal or undesirable activ-
ities. Intensive information dissemination to generate
trust in the survey through other media channels was
frequently mentioned by participants including the
provision of a contact number and website link to
confirm the information provided, learn more about
the study or even complain about the survey’s experi-
ence. Using additional media platforms (television,
radio, newspapers) leading up the IVR launch or
providing a contact number for the user was also
proposed in several studies in Uganda aiming to
adequately sensitize communities and mitigate dis-
trust caused by phone calls from unknown numbers
[3,11,12]. Other research has identified Colombia as
one of the countries where more women than men
have reported apprehension towards harassment and
security issues (theft or fraud) as principal barriers to
mobile phone ownership and usage. That report
emphasized the need to ease these concerns that
would otherwise further the gender gap in mobile
phone ownership and usage by guaranteeing that
credit can be refilled privately and remotely, launch-
ing awareness campaigns and via the creation and
promotion of legal and policy frameworks that
address mobile phone harassment [23].

Furthermore, our results show the importance of
including precise information in the introduction on
survey objectives, the institution responsible for it,
the confidentiality of the data and the social contri-
bution made by responding [24]. A study in Uganda
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that also conducted IVR surveys for NCD risk factors
determined that some users expressed misunder-
standing with the informed consent portion of the
survey due to its content and short duration. That
study proposed contacting the participants via SMS
or a voice call beforehand and providing a contact
number once they had decided to opt-in to answering
the survey, which would allow participants more time
to process key information related to the MPS [12]. It
should also mention the mechanisms through which
phone numbers were obtained [25].

In addition, the introduction should convey the
message that this is an officially approved survey
that is being implemented by a public health agency
or nationally recognized research institution [25] and
that making sure this information is available contri-
butes significantly to improving the levels of confi-
dence and commitment of the respondents [24].

Second, these results suggest that different popula-
tion groups have variable survey preferences accord-
ing to phone-related skill levels, age, availability and
educational level. Several studies have analyzed how
the ‘digital divide” has become a challenge and barrier
for some populations [5,24] especially the elderly
because for some access to mobile technology does
not necessarily imply advanced or even moderate
technological capacity [26,27]. The lack of digital
literacy can cause feelings of frustration and inability
to use digital devices [28], which could be a limitation
in completing the MPS. For example, adults and
seniors with lower educational levels prefer the IVR
format, while younger and more educated people feel
more comfortable with SMS or other digital plat-
forms (web applications). Thus, a well-designed
health-related MPS should be fairly accessible to the
general population if it takes elements used in the
interfaces of other sectors (e.g., mobile banking, etc.).
The results of this study suggest that considering
a mixed approach with IVR and SMS for different
population groups is appropriate.

Third, to increase response rates and minimize
attrition, all participants recommend a short ques-
tionnaire of no more than 10 minutes, which coin-
cides with the results of the pilot carried out by the
World Bank in Peru and Honduras, but differs from
early pilot testing of the IVR survey outside of Latin
Amerijca like those made in the USA, where the
suggested duration time ranges between 18 and
31 minutes [4].

Use of economic incentives to motivate partici-
pants to answer the survey has been suggested in
previous studies [4,29]. Another study brought to
light the potential ethical and data quality considera-
tions associated with whether the participants
received the economic incentive after completing
the survey or if they received a partial credit inde-
pendent of their survey completion status. On one
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hand, encouraging participants that they will receive
a credit after finishing the survey could potentially
yield inaccurate data throughout the survey question
responses. On the other hand, it may be more reason-
able to provide partial credit as the justifications for
why the participant was unable to complete the sur-
vey are unknown; however, the latter approach may
prove more costly and lower the response rate [30].
Our study, which offered the economic incentive
upon completing the entire MPS, showed that per-
ceptions on incentives in terms of airtime are appeal-
ing in general. However, some population groups
prefer different types of incentives. In addition,
when analyzing economic incentives, some partici-
pants stressed the importance of emphasizing the
social contribution of participation, not just the
monetary incentive.

Finally, our findings showed that the distribution
of respondents to specific age groups and education
levels might be skewed based on mobile phone use
skills and coverage. A study that performed an MPS
in La Paz, Bolivia on patients with NCD determined
that older age adults, females and people with lower
health literacy levels have less of a chance of owning
a phone and thus limiting their effective participation
and contribution towards mHealth initiatives. The
previously mentioned study’s findings concluded
that SMS interventions are viable when applied to
that context and similar LMICs as the study demon-
strated its overall ability to engage NCD patients
including those with socioeconomic risk factors for
poor health outcomes [31]. In the long term, this
problem is likely to improve, but in the short term,
more emphasis could be placed on monitoring trends
than on finding population estimates.

Limitations

This study has several limitations. First, our urban
sample was composed of people from the city of
Bogota and the rural sample by people from nearby
towns. Their views and perceptions may not be com-
pletely similar to other areas of Colombia. Second,
the mobile telephone network coverage in Colombia
is different across urban and rural areas, so it is
necessary to extend the study to other areas of the
country, especially those in which the signal is unreli-
able, in some cases, when the calls cut, it limits the
application of the survey in UGT and this condition
can negatively affect the sample, as shown by pre-
vious studies [32]. Finally, the KIs interviewed were
a convenience sample that only included women,
which can be a bias in the perception of the topics
addressed in the study. Subsequent studies should
also consider the opinion of male researchers and
decision-makers.

Conclusions

The possibility to obtain data through mobile phone
technology represents an opportunity to improve
monitoring of NCD prevalence and evaluation of
interventions, particularly as a complement of face-
to-face surveys. Automating data collection in such
a way might improve not only the timeliness of data
but also its access and legitimacy by increasing
accountability and buy-in. Mobile phone technology
has already shown the potential to be effective in
managing NCD [12,30,31]. This study explores
further and provides support for the potential role
of mobile phone surveys as important tools to
improve the information for public health policy
decision-making across LMICs [33]. Studies such
as the one described here are key to reconciling
the rapid and expanding development and use of
technology with the natural reluctance of some to
assimilate such uses and the difficulty many may
face in disentangling legitimate from illegitimate
contacts.
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presents key steps to improve the acceptability of MPS.
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