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Abstract

Background: Mobile phone surveys provide a novel opportunity to collect population-based estimates of public health risk
factors; however, nonresponse and low participation challenge the goal of collecting unbiased survey estimates.

Objective: Thisstudy comparesthe performance of computer-assisted tel ephoneinterview (CATI) and interactive voi ce response
(IVR) survey modalities for noncommunicable disease risk factors in Bangladesh and Tanzania.

Methods: This study used secondary data from a randomized crossover trial. Between June 2017 and August 2017, study
participants were identified using the random digit dialing method. Mobile phone numbers were randomly allocated to either a
CATI or IVR survey. The analysis examined survey completion, contact, response, refusal, and cooperation rates of those who
received the CATI and I VR surveys. Differencesin survey outcomes between modeswere assessed using multilevel, multivariable
logistic regression models to adjust for confounding covariates. These analyses were adjusted for clustering effects by mobile
network providers.

Results: For the CATI surveys, 7044 and 4399 phone numbers were contacted in Bangladesh and Tanzania, respectively, and
60,863 and 51,685 phone numbers, respectively, were contacted for the VR survey. The total numbers of completed interviews
in Bangladesh were 949 for CATI and 1026 for IVR and in Tanzania were 447 for CATI and 801 for IVR. Response rates for
CATI were 5.4% (377/7044) in Bangladesh and 8.6% (376/4391) in Tanzania; response rates for IVR were 0.8% (498/60,377)
in Bangladesh and 1.1% (586/51,483) in Tanzania. The distribution of the survey population was significantly different from the
census distribution. In both countries, 1V R respondents were younger, were predominantly male, and had higher education levels
than CATI respondents. 1VR respondents had a lower response rate than CATI respondents in Bangladesh (adjusted odds ratio
[AOR]=0.73, 95% CI 0.54-0.99) and Tanzania (AOR=0.32, 95% CI 0.16-0.60). The cooperation rate was also lower with IVR
than with CATI in Bangladesh (AOR=0.12, 95% Cl 0.07-0.20) and Tanzania (AOR=0.28, 95% CI 0.14-0.56). Both in Bangladesh
(AOR=0.33, 95% CI 0.25-0.43) and Tanzania (AOR=0.09, 95% CI 0.06-0.14), there were fewer completed interviews with IVR
than with CATI; however, there were more partial interviews with IVR than with CATI in both countries.

Conclusions: There were lower completion, response, and cooperation rates with IVR than with CATI in both countries. This
finding suggests that, to increase representativeness in certain settings, a sel ective approach may be needed to design and deploy
mobile phone surveys to increase population representativeness. Overall, CATI surveys may offer a promising approach for
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surveying potentially under-represented groups like women, rural residents, and participants with lower levels of education in

Some countries.

(JMIR Form Res 2023;7:€38774) doi: 10.2196/38774

KEYWORDS

mobile phone survey; interactive voice response survey; non-communicable disease surveillance; response rate; cooperation rate;
phone; risk; survey; public hedlth; interview; voice; response; cooperation; female; women; rura; school; countries;

non-communicabl e disease; surveillance; interactive survey

Introduction

Over the past couple of decades, the prevalence of
noncommunicabl e diseases hasincreased, especially inlow and
middle-income countries[1,2]. These countriesare also currently
dealing with a double disease burden, with simultaneously
higher preval ences of both communicable and noncommunicable
diseases [3]. Regularly monitoring the prevalence and trends
of these diseases is therefore crucial to direct prevention,
treatment, and control efforts [2,4,5]. Household surveys
conducted every 3 to 5 years, by the Demographic and Health
Survey for example, are commonly used to collect representative
population level health datain low and middle-income countries
[6] and have been critical to tracking the progress of health
interventions. To help monitor and address the rise of
noncommunicable diseases, the World Health Organization
launched the STEPwise approach to surveillance of
noncommunicabl e disease surveys, which are currently themain
source of nationally representative population estimates of
noncommunicabl e disease prevalence and behavioral risk factors
in low and middle-income countries [ 7]. However, conducting
such surveysis expensive, time-consuming, and labor-intensive
[8,9].

In high-income countries, population-level health and
demographic data are routinely collected through landline
telephone surveys, such as the Behaviora Risk Factor
Surveillance System in the United States [10]. Participation in
landline-based surveys has declined as households become
increasingly reliant on mobile phones as their primary mode of
connection [11,12]. Although the differencesin ownership and
subscription of mobile phones between high-income countries
and low or middle-income countries have been large, the rates
have become similar in recent years. More than two-thirds of
the world's mobile phone subscribers reside in low and
middle-income countries [13]. With the promise of gathering
real-time or more frequent survey data on population health, as
well as informing decisions on programs and priorities at
potentially lower cost and time, mobile phone surveys have the
potential to provide complementary population-level data on
noncommunicable disease risk factors [14-18]. Moreover,
populations living in remote and hard-to-reach areas could
become more accessible, potentially enabling faster and more
timely collection of public health surveillance data from them
[19]. Several mobile phone data collection methods, such as
computer-assisted telephone interviews (CATIS), interactive
voice response (IVR), and SMS text messaging, are in use in
many low and middle-income countries [20]. With CATI
surveys, human interviewersat call centers administer questions
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following a standard script with the help of a computer and
capture responses directly into electronic format on acomputer,
tablet, or other devices. With I VR surveys, respondentsinteract
with a preprogrammed digital audio interview, which contains
both questions and a series of predetermined answers to the
questionsthat are linked to a numeric response on atouch-tone
phone keypad (eg, “Press 1 for Yes’). SMS text messaging
surveys operate in a similar manner but through the exchange
of textual information [19,21,22]. Although these data collection
methods are in use, the most effective sampling methodol ogies
or mechanisms for deploying mobile phone surveys are not yet
well understood.

Data collection using mobile phone surveysisstill initsinfancy,
and before implementing it at a large scale or before thinking
about replacing household surveys, more research is required
to improve participation. For instance, previous mobile phone
surveys obtained samples different from household surveys or
nationally representative estimates [21,23]. Some studies have
shown that using different consent approaches or incentives
may improve survey participation [17,21,24]. Studies
implemented in one country may differ from studies in other
countries. Furthermore, thereisapaucity of published literature
comparing survey representativeness and other aspects of data
quality across different mobile phone survey modalitiesin low
and middle-income countries [19,25], and relatively little data
exist on key parameters affecting mobile phone survey
outcomes, including contact, response, completion, refusal, and
cooperation rates in low and middle-income countries. This
lack of knowledge limits our understanding of the factors to
consider for the evidence-based design of mobile phone surveys.

Using datafrom 2 low and middle-income countries, Bangladesh
and Tanzania, this study compared the performance of CATI
and VR modalities on selected key survey metrics. contact,
response, cooperation, completion, and refusal rates.
Investigating these factors is critical for designing and
implementing mobile phone surveysthat can achieve population
representativeness and high survey quality during data
collection. Thiswill also help to understand the feasibility, cost,
and time required for collecting data from a representative
sample.

Methods

Survey Design

This secondary analysis was performed with the data from a
randomized crossover trial. The trial was conducted to enable
atest-retest assessment of response consistency and reliability,
allowing for a 7-day gap between the CATI and IVR surveys
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[26]. Although the parent study used a test re-test design of
collecting datafrom the sameindividual susing 2 modes, in this
manuscript, we only included the initial independent samples
of different individuals, each reached using only either of the 2
modes, CATI or IVR. Also, unlike the parent study, which
focused on reliability, this paper specifically examined 4
indicators. survey contact, response, refusal, and cooperation
rates between those who received the CATI surveys and those
who received the |V R surveys at thefirst contact only, hereafter
referred to asthe CATI and IVR arms, respectively.

Participants

Study participants in Bangladesh and Tanzania were identified
using arandom digit dialing approach. Phone number prefixes
(2-4 digits) unique to each mobile network operator registered
and active in Bangladesh and Tanzania were identified. Using
these unique prefixes, the remaining 6 to 8 digitswere randomly
generated viaa computer for each country to create large pools
of unique mobile phone numbers to which the CATI and IVR
surveys were to be delivered [15]. In both countries, we chose
larger starting samples for IVR than for CATI because initial
pilot tests using 1 VR surveys showed more calls were required
to obtain a completed response rate than with CATI surveys,
although the extent of this difference was unknown.

Randomization

In each country, 2 study arms were created: CATI and IVR.
Based on the modality assigned, asurvey call was placed using
either CATI (human caller) or IVR (automated). To recruit
respondents, the individual who answered the phone became
the study participant if they indicated that they were at least 18
yearsold and provided their consent to participate in the survey.
For respondents younger than 18 years or who did not provide
consent, the call was ended immediately but noted for
subsequent analysis of case dispositions. Further details on the
methods used in this study are contained in the published
protocol [22].

Procedure
The questions used for the CATI and IVR surveys were the
same and included a demographic module and

noncommunicable disease modules. Though previous studies
showed differences in participation rates with these 2 survey
modalities, we kept the same set of questions to compare the
responses. However, as expected, there could be a difference
in participation due to a real voice and recorded voice in the
CATI and IVR surveys, respectively. We did not check whether
the interviewer’s voice and survey mode had any interaction.
We defined a noncommunicabl e disease module as a group of
domain-specific, related  questions  pertaining to
noncommunicable disease risk factors, including tobacco use,
alcohal intake, consumption of fruits and vegetables, physical
activity, and use of health care screening and treatment for
selected noncommunicabl e diseases [22]. Questionnaires used
in the study have previously been published [26]. The survey
introduction and response options were adjusted for the survey
modality. The same technology platform (ie, Viamo) was used
todeliver IVR surveysin both countries. For the CATI surveys,
enumerators in each country were drawn from those already
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trained and experienced in CATI methodology. Additionally,
the research team trained enumerators on best practices for
CATI (eg, survey data capture and documentation), the contents
of the noncommunicabl e diseaserisk factor survey, and essential
aspects of research ethics.

Respondents in all surveys did not incur any charges for
receiving calls, and small airtime creditswere delivered to their
prepaid mobile phone number upon completion of the survey.
The amount, timing, and structure of the incentive provided
were based on information obtained from arelated study [21].
To mitigate the possible effect of time of day on responses, calls
for both CATI and IVR surveys were randomly distributed and
placed between 8 AM and 8 PM local time in both countries.
If the targeted respondent missed or disconnected the initial
call, the CATI enumerator or VR platform made 3 additional
attempts to the same number [27]. Calls were made available
in Bangla and English in Bangladesh and in Kiswahili and
English in Tanzania. Respondents could select the preferred
survey language by telling the enumerator at the start of CATI
surveys or pressing a number on their telephone keypad for
IVR. Data collection lasted from the end of June 2017 to
mid-July 2017 in Tanzania and mid-August 2017 to the end of
August 2017 in Bangladesh.

Survey Outcomes

The definition of each outcome is presented in Table S1 in
Multimedia Appendix 1. Response rates were calculated using
standard definitions from the American Association for Public
Opinion Research [28], with minor adaptationsto accommodate
the random digit dial selection of mobile phone numbers. We
calculated primary survey response rates using a conservative
scenario in which denominators for contact, response, and
refusal rates included all the known (ie, calls connected), and
unknown (ie, numbers that did not connect and remained
unknown as to their assignment status or eligibility) phone
numbers. In addition, we cal culated survey responseratesusing
aredlistic scenario for the denominators for contact, response,
and refusal rates by including only the known or confirmed
mobile phone numbers (ie, those who picked up or calls that
connected) plus only an estimated proportion of unknowns (€)
who could be expected, on the basis of survey data, to be
eligible. Denominators for cooperation rates in both primary
and secondary analyses did not include any unknowns. We
considered a complete interview to be a survey in which the
respondent answered the demographic module and at least 4 of
5 noncommunicable disease modules. Partia interviews were
those in which the respondent completed the demographic
module and answered at least one question in any of the
noncommuni cabl e di sease modul es. Our operational definitions
of the survey dispositions are included in Table S2 in
Multimedia Appendix 1.

Sample Size

Sample size calculations were performed based on a crossover
design for the parent study in which the present study was nested
[26]. The completion rate estimates were obtained during
country adaptation and technology testing trial s[22]. Assuming
a baseline survey completion percentage of 30%, in order to
detect an absol ute 10% differencein survey compl etion between
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the 2 study arms at an apha of .05 and power of 80%, we
calculated that 376 completed mobile phone surveys were
needed in each study arm. Adjusting for the expected completion
percentage of 30%, we cal culated that 1254 participants needed
to consent to the survey per study arm.

Data Analysis

We conducted the data analysis under the null hypothesis that
respondents of CATI and IVR surveys are not significantly
different in terms of sex, age, schooling, and rura or urban
residence. In addition, under this assumption of no difference
between respondents to the 2 modes, we would not expect to
seedifferencesin survey completion, contact, response, refusal,
and cooperation rates between those who were contacted for
the CATI survey and those who were contacted for the IVR
survey.

First, we reported the sociodemographic characteristics (ie, age,
seX, location, and education) of the survey participants by survey
mode and country. We also conducted logistic regression
analysis to report the unadjusted odds ratio (UOR), adjusted
odds ratio (AOR), and 95% CI for participating in the IVR
survey compared with participating in the CATI. Next, we
reported the survey rates (ie, contact, response, refusal, and
cooperation rates) by survey mode. The samples are presented
alongside the latest available census report from both countries
[29,30].

Wefit multilevel, multivariablelogistic regression modelsusing
the gllamm module [31] for each country to estimate the
association of survey mode with main survey outcomes (ie,
response rate, cooperation rate, completeinterview, and partial
interview). Models fitted using gllamm have the feature of
combining fixed effects and potentia or latent random effects
due to clustering and other unknown factors specific to the
mobile network platforms or plans through which calls were
received. Level 1 units were the individua calls, and level 2
units were the mobile phone network plans.

For each outcome, in addition to survey mode, weincluded the
following covariates in each modd: age, sex, location of
residence, and education level. Data analysis was performed
with Stata 14.0 SE (StataCorp LLC, College Station, TX).
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Ethical Approval

Ethical approval was received from the institutional review
boards (IRBs) at Johns Hopkins Bloomberg School of Public
Health, Batimore, Maryland (IRB protocol number 00007318);
the Institute of Epidemiology, Disease Control and Research
in Bangladesh (IRB protocol number IEDCR/IRB/2016/14);
and the IfakaraHedlth Ingtitute and National |nstitute of Medical
Research in Tanzania (IRB protocol number IHI/IRB/No.
036-2016). Since all contact with participants was through their
mobile phones, an adapted oral consent was used for CATI, and
the same script was modified for IVR delivery [18,32].

Results

Sample Characteristics

A total of 67,907 random digit dialed calls were placed in
Bangladesh for both modes, and atotal of 56,084 random digit
dialed callswere placed in Tanzaniafor both modes. The survey
case dispositions by mode for each country are shown in Table
1

Self-reported data on demographic characteristicsare shownin
Table 2. The respondents tended to be younger (ie, 18-29 years
old), men, urban residents, and relatively higher educated. Those
in the age category of 30-49 years appeared to be lesslikely to
participate in VR surveys compared with the age category of
18-29 yearsin both Bangladesh (UOR=0.52, 95% CI 0.40-0.69)
and Tanzania (UOR=0.41, 95% CI 0.31-0.55). Respondents
aged 50 years old were more likely to participatein I VR surveys
in Bangladesh (UOR=2.17, 95% CI 1.38-3.51), whilethe result
was opposite to that in Tanzania (UOR=0.31, 95% CI
0.20-0.49). Although the proportion of women was higher
among CATI respondents than among VR respondentsin both
countries, comparisons across the 2 survey modes showed that
men were significantly more likely than women to respond to
IVR surveysin both Bangladesh (UOR=3.87, 95% Cl 2.84-5.25)
and Tanzania (UOR=1.58, 95% CI 1.20-2.10). Urban residents
had higher odds of responding to IVR surveys than to CATI
surveysin Bangladesh (UOR=3.87, 95% CI 2.84-5.25), but the
odds were lower in Tanzania (UOR=0.73, 95% CI 0.55-0.95).
Last, people who had attempted at least secondary education
had higher odds in Bangladesh only. IVR and CATI surveys
had a higher proportion of younger people, men, urban residents,
and educated people than census residents in both countries.
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Table 1. Case dispositions, as defined by the American Association for Public Opinion Research (AAPOR) with some adaptation (unknown number)
for mobile phone surveys, and survey completion using computer-assisted telephone interviews (CATIS) and interactive voice response (IVR) mobile
phone surveys in Bangladesh and Tanzania.

Call outcome and survey characteristics Bangladesh Tanzania

CATI IVR CATI IVR
Total unique calls attempted, n 7044 60,863 4399 51,685
Status identified, n 949 1026 447 801
Complete interview (1), n 359 371 375 448
Partial interview (P), n 18 127 1 138
Refusal/withdrawal, n 572 285 67 114

Reason for refusal or withdrawal, n

Refused/no consent 572 120 67 32
Disconnected call 0 165 0 82
Unknown phone numbers (UH3UQP), n 6095 59594 3948 50,783
Estimated proportion of unknown phone numbers expected to be eligible | 0.0631 0.0135 0.0872 0.0138

e(UH+UO) 385 803 3344 702
Totdl ineligible, n 6095 59,837 3952 50,884
Reason for in€ligibility, n
Age 0 243 4 101
Unknown or nonexistent phone number 6095 59,594 3948 50,783

8UH: unknown household or phone number.
5UO: unknown other.
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Table 2. Characteristics of eligible respondents in Bangladesh and Tanzania to mobile phone surveys using computer-assisted telephone interviews
(CATIs) and interactive voice response (IVR) for the first contact.

Characteristics Bangladesh Tanzania
CATI,n  IVRN(%) yoRA(9sucl: Distribution  CATI,n  IVRn(%) UOR(95%CI; Distribution
(%) reference: fromlast cen- (%) reference: from last cen-
CATI) sus, % CATI) sus, %
Age (years), median 27 (21-35) 25(20-32) pyab N/A 32(25-42) 26(22-32) NA N/A
(IQR)
Agegroup (years)
18-29 254 (57.1)° 542 (64.1) Reference 33 158 (41.8)° 470 (64.9)"  Reference 41
30-49 159(36.1)° 178(21.1)¢ 0.52(0.40-0.69) 47 167 (44.2)° 205 (28.3)" 8-‘5%)(0-31' 39
250 27(61)° 125(14.8° 217(138-351) 20 53(14.0)° 49 (68) 8-23)(0-20- 20
Sex
Female 162(36.9)% 85(13.1)" Reference 50 137(36.4) 177(26.6)  Reference 51
Mae 277(63.1)9 562(86.9)" 387(284525) 50 239(63.6) 489(734) 158(120-210) 49
L ocation
Rural 264(60.3) 257 (40.3)' Reference w 129 (34.3) 274 (41.8)™ Reference 70
Urban 174(39.7)% 380 (59.7) 224(174290) 23 247(657) 381(582)" 073(055-095) 30
Level of education attempted
No school 63(14.3° 59 (7.0  Reference 47" 21(56)° 49 (6.8) Reference 8
Primary 168(38.2)° 134(15.9)¢ 085(055133) 26 212(56.1)° 304 (42.0) 0.61(034-108) 75
Secondary 76(17.3° 190(225)0 267(167-4.26) 17 113(29.9) 254(35.0) 0.96(052-173) 14
Atlesst university  128(20.1)° 246(20.1)0 205(133-317) 10 28748 7(L0) 0.11(0.03-031) 2
or tertiary
Missing 5(11)°  216(25.69 NA N/A 4(11°  1100152f NA N/A

3UJOR: unadjusted odds ratio.
BN/A: not applicable.
n=440.

=845,

®n=378.

=724,

9n=439.

Pn=647.

In=376.

In=666.

Kn=438.

In=637.

Mn=655.

" hese participants wereilliterate.

Survey Response Rates

CATI surveyshad ahigher responserate in Bangladesh, at 5.4%
(377/7044), than IV R surveys, at 0.8% (498/60,377). Similarly,
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in Tanzania, the response rateswere 8.6% (376/4391) for CATI
surveys and 1.1% (586/51,483) for IVR surveys (Table 3).
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Table 3. Primary survey rates by mobile phone survey delivery mode in Bangladesh and Tanzania.

AAPOR? category Bangladesh Tanzania

CATI? (n=7044), n (%) IVR® (n=60,377), n (%) CATI (n=4391), n (%)  IVR (n=51,483), n (%)
Contact rate #1 949 (13.5) 783 (1.3) 443 (10.1) 700 (1.4)
Response rate #2 377 (5.4) 498 (0.8) 376 (8.6) 586 (1.1)
Refusal rate #1 572 (8.1) 285 (0.5) 67 (1.5) 114(0.2)
Cooperation rate #2 377 (39.7)¢ 498 (63.6)° 376 (84.9)f 586 (83.7)9

8A APOR: American Association for Public Opinion Research.
bCATI: computer-assisted telephone interview.

YIVR: interactive voice response.

n=949.

*n=738.

fh=443.

9n=700.

sy R dc fi to (AOR=0.73, 95% Cl 0.54-0.99) and cooperation with

rvey Responseand Looperation (AOR=0.12, 95% Cl 0.07-0.20) IR were lower in Bangladesh.
We reported the results of multilevel logistic regression analysis  The odds ratios were similar in Tanzania, however, other
to examine the adj usted association of response and cooperation  demographic factors (ie, age, gender, location, and education)
rates with survey modality (Table 4). The odds of a response \ere not significant in the adjusted model.

Table4. Oddsratios (ORs) from the multilevel logistic regression modeling (generalized linear latent and mixed models; gllamm) for mode effects on
primary survey response rates for computer-assisted telephoneinterview (CATI) and interactive voi ce response (IVR) mobile phone surveysin Bangladesh
and Tanzania.

Variables Bangladesh Tanzania
Adjusted OR (95% CI) P vaue Adjusted OR (95% Cl) P vaue
AAPOR? response #2°¢
IVR (reference: CATI)® 0.73 (0.54-0.99) 04 0.31 (0.16-0.60) .001
Older age (50-69 and =70 years; reference:18-49 years)  1.01 (0.55-1.85) .98 0.87 (0.26-2.93) .82
Female (reference: male) 0.71 (0.51-0.99) .045 0.82 (0.42-0.61) .56
Rural (reference: urban) 1.52 (1.14-2.03) .004 1.54 (0.78-3.05) .22
Lower level of education (none or primary only; refer-  16.13 (8.93-29.13) <.001 0.89 (0.47-1.70) 74

ence: at least secondary)

AAPOR cooper ation #2€

IVR (reference: CATI)d 0.12 (0.07-0.20) <.001 0.28 (0.14-0.56) <.001
Older age (50-69 and =70 years, reference:18-49 years)  1.02 (0.48-2.13) .95 0.85 (0.25-2.88) .80
Female (reference: male) 0.52 (0.33-0.81) .002 0.88 (0.44-1.77) 72
Rural (reference: urban) 1.36 (0.94-1.98) A1 1.49 (0.75-2.95) .26
Lower level of education (none or primary only; refer-  9.37 (4.84-18.13) <.001 0.85 (0.44-1.63) .62

ence: at least secondary)

8AAPOR: American Association for Public Opinion Research.

bBangladash: level 1 n=1570 and level 2 n=5; Tanzania: level 1 n=1494; level 2 n=8. Level 1 units were the individual calls, and level 2 units were the
mobile phone network plans.

®Rates and numbers indicate key survey rates as defined by the AAPOR.
%in this analysis, IVR was used in the first contact and is the primary survey mode; CATI used in the first contact is the counterfactual.
®Bangladesh: level 1 n=1453 and level 2 n=5; Tanzania: level 1 n=1493; level 2 n=8.

Secondary survey response and cooperation rates were higher  picturein the multilevel, multivariable analysisfor mode effects
than those in the primary analysis (Table S3 in Multimedia and effects of age, gender, and education level on survey
Appendix 1). Secondary analysisresultslargely showedasimilar  response and cooperation in both countries, except in
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Bangladesh, rural residence did not show an additiona
significant effect (Table S4 in Multimedia Appendix 1).

Survey Completion and Partial Completion

Table 5 reports the odds of complete and partial interviews in
both countries. Those who were contacted for VR surveyswere
significantly less likely than those contacted for CATI surveys
to complete the survey in both Bangladesh (AOR=0.33, 95%
Cl 0.25-0.43) and Tanzania (AOR=0.09, 95% CI 0.06-0.14).

Pariyo et al

However, the AORs for partial interviews were higher both in
Bangladesh (AOR=7.94, 95% Cl 4.80-13.14) and Tanzania
(AOR=15.12, 95% Cl 8.99-25.44). The adjusted models in
Bangladesh showed positive associations of male gender, rural
location, and higher education with complete interviews and
positive associations of higher education with partial interviews,
however, these factors were not associated with partial or
complete interviewsin Tanzania.

Table 5. Odds ratios (ORs) from the multilevel logistic regression modeling (generalized linear latent and mixed models; gllamm) for complete and
partial computer-assisted telephone interviews (CATIs) and interactive voice response (1VR) mobile phone surveys in Bangladesh and Tanzania.

Variables Bangladesh Tanzania
Adjusted OR (95% ClI) P vaue Adjusted OR (95% ClI) P value

Completeinterviews*?
IVR (reference: CATI)® 0.33 (0.25-0.43) <.001 0.09 (0.06-0.14) <.001
Older age (50-69 and =270 years; reference:18-49 years)  0.73 (0.47-1.14) .16 0.65 (0.35-1.20) 17
Female (reference: male) 0.71 (0.53-0.96) .02 0.72 (0.51-1.03) 07
Rural (reference: urban) 1.58(1.24-2.01) <.001 0.97 (0.70-1.36) .88
Lower level of education (none or primary only; refer-  2.45 (1.88-3.19) <.001 0.76 (0.55-1.06) A1
ence: at least secondary)

Partial interviews™d
IVR (reference: CATI)® 7.94 (4.80-13.14) <.001 15.12 (8.99-25.44) <.001
Older age (50-69 and =270 years, reference:18-49 years)  1.62 (0.92-2.83) .09 1.60 (0.82-3.13) 17
Female (reference: male) 1.25(0.79-1.98) 34 1.39 (0.94-2.05) .10
Rural (reference: urban) 0.78 (0.54-1.12) a7 1.18 (0.82-1.69) .38
Lower level of education (none or primary only; refer-  2.62 (1.84-3.74) <.001 1.34(0.93-1.94) 12

ence: at least secondary)

aBangladesh: level 1 n=1570 and level 2 n=5; Tanzania: level 1 n=1494; level 2 n=8. Level 1 units were the individual calls, and level 2 units were the

mobile phone network plans.

PRates were as defined by the American Association for Public Opinion Research (AAPOR).
CIn thisanalysis, IVR was used in the first contact and is the primary survey mode; CAT! used in the first contact is the counterfactual.
dBangladeﬁh: level 1 n=1453 and level 2 n=5; Tanzania: level 1 n=1493; level 2 n=8.

Discussion

Principal Findings

This study evaluated the effect of CATI and IVR survey modes
on some key survey metrics—contact, response, cooperation,
completion, and refusal rates—and showed how these metrics
vary with these 2 survey modes and key sociodemographic
factors. We observed arelatively higher response, cooperation,
and compl etion rates with CATI than with IVR. We also found
that gender, education level, and residence had additional
independent effects on survey response, cooperation, and
completion rates in Bangladesh but not in Tanzania

We found the CATI survey mode to be more likely to include
respondents traditionally considered to be harder to reach
through mobile phones such aswomen, thosein rural areas, and
those with lower levels of education [19,20]. Surprisingly, age
did not appear to have an additional independent effect on top
of survey delivery modein both countries. Given the automated

https://formative.jmir.org/2023/1/e38774

nature of IVR surveys, we expected that respondents who (1)
live in urban areas, (2) are younger, and (3) have higher
education levelswould be more likely to respond to I VR surveys
as compared with their counterparts. Similarly, we expected
that CATI modewould yield more participation than IVR among
the groups reported to be traditionally lesslikely to respond to
automated surveys such as those in rura areas, older
participants, and those with lower education levels. Previous
studies suggest that greater ability to comprehend and process
guestionsindependently arerequired of VR survey respondents,
and therefore, the resultant effect of nonresponse tends to be
more pronounced in respondents who are older or have lower
levels of education [23,33]. In comparison, due to the “ human”
element of CATI surveys, in which respondents can interact
with aliveinterviewer, we expected that respondents who were
older, less educated, and rural residents would be more likely
to respond to CATI compared with VR surveys. CATI surveys
have been known to increase response rates because of the
reciprocity that exists between the interviewer and respondent,
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allowing respondents to clarify questions being asked, but also
because of social norms, where respondents may find it difficult
to hang up on alive interviewer once the interview commences
[34].

Despite the reported lower percentages of urban than rura
residents in both countries [35], we observed that, with the
exception of CATI respondentsin Bangladesh, most respondents
reported being located in urban areas and were also primarily
younger men, which is consistent with findings from other
studies[36,37]. Thismay also be attributed to greater penetration
of phonesin urban areas[38,39], which increases accessto these
groups. In addition, possible inadequate access to electricity
and cost of airtime of mobile phones might mean that mobile
phones are frequently turned off or unreachable among rural
participants [23].

Thelow participation may occur as some respondents may view
surveys as an interruption of their time, intrusion on their
privacy, or, more generally, automated “robocall” or spam calls
[12,40]. In the United States, there are nearly 3.4 billion
robocalls per month, and worldwide, the number of robocalls
grew by 325% in 2018 [41]. Patterns of decreased participation
in telephone and mobile phone surveys have already been
documented in high-income countries and may similarly be
observed in low and middle-income countries but require further
exploration. Moreover, some apps and available services may
also prevent them from receiving calls when these apps or
services consider anumber as spam [42,43]. Using adesignated
mobile phone number and establishing a hotline where
participants can verify information about the phone calls may
be hel pful. In high-income countrieswith an established tradition
of telephone surveys, there is mixed data on whether
demographic and health-related results observed among
participants of a landline telephone survey are comparable to
those with mobile phones[36,44]. Most low and middle-income
countries have “leap-frogged” the phase of landline telephone
surveys, and it is difficult to find comparable data. With the
expanding mobile phone service, it isimportant to increase the
number of participants considering the opportunities provided
by these surveys. Moreresearchisrequired to better understand
the way to increase participation.

This type of nonrandom coverage bias resulting from low
participation of women in maobile phone surveys can affect their
representativeness, and such findings areimportant to document
so that mobile phone surveys can be designed appropriately to
weight survey samples by demographic factorsthat arereflective
of the broader population. Previous studies have found that
prenctification mechanisms can be promising [45], and
examining different “primers,” such as SMS text messaging, a
motivational call, or use of financial incentives to increase
response rates among under-represented groups such aswomen,
older participants, and rural participants needs further
investigation. Our group previously found evidence to suggest
that incentives may increase survey participation and reduce
refusals [21]. Reasons for the observed differences and
similarities between Bangladesh and Tanzaniaand implications
for low and middle-income countries will warrant more
examination in future studies. There may be minimal ethical
concern aswe asked very little sensitiveinformation (ie, gender
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or age) and did not ask most identification questions (eg, name,
date of birth, parental name, or address).

The surveys were conducted as long as the total number of
required “complete interviews’ (ie, desired sample size) was
obtained; therefore, dueto lower responserates, a higher number
of phone calls was required for IVR. This is less likely to
introduce any bias.

Study Strengths and Limitations

The study reported in this paper was nested in another study
whose primary purpose was to analyze consistency and
reliability of survey responses using 2 different modes [26].
The original sample was powered for the parent study, not this
study. However, collecting survey data contemporaneously
using the same content but 2 different modes from the same
target population has enabled thisanalysis of differential effects
of mode on survey participation. Although the study leveraged
an innovative random digit dialed sampling method to identify
survey participants through their mobile phone numbers, there
may have been delaysin recruitment due to phones being turned
off or without battery and issues with network coverages.
Individual-level factors such as not being ableto hear the phone
ring or being busy, in addition to hanging up before consenting,
may all have accounted for some of the nonresponse among
those with existing mobile phone numbers whose status
remained unknown. These factors may be amplified among
rural residents, women, and other subgroups who may face
multiple work and domestic responsibilities and the possible
reluctance to take calls from unknown numbers. Second, an
IVR-naive population who may be unfamiliar with answering
surveys may have contributed to lower response and compl etion
rates. We mitigated some of these challenges by making 3
additional call-back attempts, randomly distributing the time
of day for placing both the CATI and I VR surveys, and placing
calls between 8 AM and 8 PM local time.

It isimportant to acknowledge the possibility of framebias, that
individuals reached through a mobile phone may not be
representative of the broader population, and as such, our study
findings may not be generalizable to subgroups of the
population, particularly women, older adults, the poor, and
respondents residing in rura locations who are generally
considered under-represented in public health. We should note
that it was not the objective of this study to produce nationally
representative results and our findings should be interpreted
with the appropriate caution as not necessarily being
representative of these 2 countries. Multiple factors, including
desired target population, may need to be considered in selecting
which modality to usein aparticular country. Furthermore, we
did not check whether the voice of interviewer and survey mode
had any interaction to obtain differencesin participation. Finaly,
we recognize that participants may own multiple mobile phones,
and thus, theoretically, some individuals could have answered
the survey twice—although the likelihood of this is
infinitesimally small [15] and unlikely to influence the results
in a measurable way.
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Conclusions risk factor data on public health topics. We found that IVR
surveys generally reached younger, more educated, and urban
respondents. Although attractive due to their fully automated
nature and relative ease of deployment, caution is needed in
designing 1VVR surveys to ensure adequate representation of all
segments of the population. Meanwhile, CATI surveys may
offer a promising interim approach for surveying potentially
under-represented groups like women, rural residents, and
participants with lower levels of education in some countries.

After comparing 2 survey modes, we observed that using the
CATI surveys generated higher survey response, cooperation,
and completion rates than IVR surveys. However, for both
survey modalities, notable gender, residence, education, and
age differences exist among respondents of mobile phone
surveys. Neverthel ess, mobile phone surveys may complement
existing survey methods and potentially be adapted to collect

Acknowledgments

This paper isbased on the research and devel opment activities of the noncommuni cabl e di seases mobil e phone survey component
of the Datafor Health Initiative. We are grateful to our collaborators and research teams at the Institute of Epidemiology, Disease
Control and Research (Bangladesh); IfakaraHealth I nstitute (Tanzania); and technology partners VVotomobile (now Viamo) based
in Accra(Ghana), DataVision (Dar-es-Salaam, Tanzania) aswell as all respondentsin Bangladesh and Tanzaniawho participated
in the studies. Our thanks also go to our research collaborators in the noncommunicable disease component at the Centers for
Disease Control and Prevention (CDC), CDC Foundation, and the World Health Organization as well as al those who played a
part in developing the initial versions of the questionnaires used and those who participated in translating survey instruments,
collecting data during the formative phase, making audio recordings for interactive voice response (IVR), or contributed in any
way in both countries.

This work was supported by ajoint grant (grant number 41388.01) from Bloomberg Philanthropies and the people of Australia
through the Department of Foreign Affairs and Trade. The contents are the responsibility of the authors and do not necessarily
reflect the views of Bloomberg Philanthropies or the Government of Australia. The funders had no role in study design, data
collection and analysis, decision to publish, or preparation of the manuscript.

Data Availability
All datafiles are avail able from the Openl CPSR repository database: accession number(s) ICPSR 107284.

Authors Contributions

GP, DG, AL, SA, and AAH jointly conceptualized the study. DG managed the interactive voice response (IVR) platform
construction and preliminary tests. GP and DG oversaw all aspects of field work and data collection in both countries. IAK
supervised field work and research activities in Bangladesh, while HM oversaw research activities in Tanzania. AAH was the
principal investigator and oversaw all research activities up to the data collection phase. DG, GMAK, and GP performed data
quality assurance and cleaning. GP conducted data analysis and was principal investigator at the time of analysis and writing.
GPand AM cowrotethefirst draft of the manuscript. JA and all authors contributed to revising the manuscript. All authors edited
parts of the manuscript and approved the final version for submission.

Conflictsof I nterest
None declared.

Multimedia Appendix 1

Supplementary tables.
[DOCX File, 25 KB-Multimedia Appendix 1]

References

1. GBD 2016 DALY sand HALE Collaborators. Global, regional, and national disability-adjusted life-years (DALY's) for
333 diseases and injuries and healthy life expectancy (HALE) for 195 countries and territories, 1990-2016: a systematic
analysisfor the Global Burden of Disease Study 2016. Lancet 2017 Sep 16;390(10100):1260-1344 [FREE Full text] [doi:
10.1016/S0140-6736(17)32130-X] [Medline: 28919118]

2. VosT,Allen C, AroraM, Barber R, BhuttaZ, Brown A, et a. Global, regional, and national incidence, prevalence, and
yearslived with disability for 310 diseases and injuries, 1990-2015: a systematic anaysisfor the Global Burden of Disease
Study 2015. The Lancet 2016 Oct;388(10053):1545-1602. [doi: 10.1016/S0140-6736(16)31678-6]

3. Boutayeb A. The double burden of communicable and hon-communicable diseases in devel oping countries. Trans R Soc
Trop Med Hyg 2006 Mar;100(3):191-199. [doi: 10.1016/j.trstmh.2005.07.021] [Medline: 16274715]

https:/formative.,jmir.org/2023/1/e38774 JMIR Form Res 2023 | vol. 7| €38774 | p. 10
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=formative_v7i1e38774_app1.docx&filename=58afa64a5bc15b0b189e922948560c21.docx
https://jmir.org/api/download?alt_name=formative_v7i1e38774_app1.docx&filename=58afa64a5bc15b0b189e922948560c21.docx
https://linkinghub.elsevier.com/retrieve/pii/S0140-6736(17)32130-X
http://dx.doi.org/10.1016/S0140-6736(17)32130-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28919118&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(16)31678-6
http://dx.doi.org/10.1016/j.trstmh.2005.07.021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16274715&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Pariyo et al

4,

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Zaman MM, Bhuiyan MR, Karim MN, Zaman M, Rahman MM, Akanda AW, et a. Clustering of non-communicable
diseasesrisk factorsin Bangladeshi adults: An analysis of STEPS survey 2013. BMC Public Health 2015 Jul 14;15(1):659
[FREE Full text] [doi: 10.1186/s12889-015-1938-4] [Medline: 26169788]

Alwan A, MacLean DR, Riley LM, d'Espaignet ET, Mathers CD, Stevens GA, et al. Monitoring and surveillance of chronic
non-communi cabl e diseases: progress and capacity in high-burden countries. The Lancet 2010 Nov;376(9755):1861-1868.
[doi: 10.1016/s0140-6736(10)61853-3]

Demographic and Health Surveys (DHS) Program. USAID. URL : https://dhsprogram.com/ [accessed 2023-01-30]

WHO STEPwise approach to surveillance. World Health Organization. URL : https.//www.who.int/europe/tool s-and-toolkits/
who-stepwise-approach-to-surveillance [accessed 2023-01-30]

Vicente P, Reis E, Santos M. Using mobile phones for survey research: a comparison with fixed phones. International
Journal of Market Research 2018 Apr 25;51(5):1-16. [doi: 10.1177/147078530905100509]

Vecino-Ortiz Al, Nagargjan M, Katumba KR, Akhter S, Tweheyo R, Gibson DG, et al. A cost study for mobile phone
health surveys using interactive voice response for ng risk factors of noncommunicable diseases. Popul Health Metr
2021 Jun 28;19(1):32 [FREE Full text] [doi: 10.1186/s12963-021-00258-z] [Medline: 34183013]

Youth Risk Behavior Surveillance System (YRBSS). Centers for Disease Control and Prevention. URL: https://www.
cdc.gov/healthyyouth/datal/yrbs/index.htm [accessed 2023-01-30]

Individuals using the Internet. International Telecommunication Union. URL : https:.//www.itu.int/en/| TU-D/Statistics/
Pages/stat/default.aspx [accessed 2023-01-30]

Kennedy C, Hartig H. Response rates in tel ephone surveys have resumed their decline. Pew Research Center. 2019 Feb
27. URL: https.//www.pewresearch.org/fact-tank/2019/02/27/response-rates-in-tel ephone-surveys-have-resumed-their-decline/
[accessed 2023-01-30]

Silver L. Smartphone Ownership Is Growing Rapidly Around the World, but Not Always Equally. Pew Research Center.
2019 Feb 05. URL: https://www.pewresearch.org/global/2019/02/05/
smartphone-ownership-is-growing-rapidly-around-the-worl d-but-not-always-equal ly/ [accessed 2023-01-30]

Pariyo GW, Wosu AC, Gibson DG, Labrique AB, Ali J, Hyder AA. Moving the agenda on noncommunicable diseases:
policy implications of mobile phone surveysin low and middle-income countries. JMed Internet Res 2017 May 05;19(5):€115
[FREE Full text] [doi: 10.2196/jmir.7302] [Medline: 28476720]

Labrique A, Blynn E, Ahmed S, Gibson D, Pariyo G, Hyder AA. Health surveys using mobile phonesin developing
countries: automated active strata monitoring and other statistical considerations for improving precision and reducing
biases. JMed Internet Res 2017 May 05;19(5):e121 [FREE Full text] [doi: 10.2196/jmir.7329] [Medline: 28476726]

Lau CQ, Cronberg A, MarksL, AmayaA. In search of the optima mode for mobile phone surveysin devel oping countries.
acomparison of IVR, SMS, and CATI in Nigeria. Survey Research Methods 2019 Dec 10;13(3):305-318. [doi:
10.18148/srm/2019.v13i3.7375]

Bastawrous A, Armstrong MJ. Mabile health use in low- and high-income countries: an overview of the peer-reviewed
literature. JR Soc Med 2013 Apr 01;106(4):130-142 [FREE Full text] [doi: 10.1177/0141076812472620] [Medline:
23564897]

Ali J, Labrique AB, Gionfriddo K, Pariyo G, Gibson DG, Pratt B, et al. Ethics considerationsin global mobile phone-based
surveys of noncommunicable diseases: a conceptual exploration. JMed Internet Res 2017 May 05;19(5):e110 [FREE Full
text] [doi: 10.2196/jmir.7326] [Medline: 28476723]

Greenleaf AR, Gibson DG, Khattar C, Labrique AB, Pariyo GW. Building the evidence base for remote data collection in
low- and middle-income countries: comparing reliability and accuracy across survey modalities. JMed Internet Res 2017
May 05;19(5):e140 [FREE Full text] [doi: 10.2196/jmir.7331] [Medline: 28476728]

Gibson DG, Pereira A, Farrenkopf BA, Labrique AB, Pariyo GW, Hyder AA. Mobile phone surveys for collecting
population-level estimatesin low- and middle-income countries: aliterature review. JMed Internet Res 2017 May
05;19(5):€139 [FREE Full text] [doi: 10.2196/jmir.7428] [Medline: 28476725]

Gibson DG, Wosu AC, Pariyo GW, Ahmed S, Ali J, Labrique AB, et al. Effect of airtime incentives on response and
cooperation ratesin non-communi cabl e di sease interactive voi ce response surveys: randomised controlled trial sin Bangladesh
and Uganda. BMJ Glob Health 2019 Sep 06;4(5):€001604 [ FREE Full text] [doi: 10.1136/bmjgh-2019-001604] [Medline:
31565406]

Gibson DG, Pariyo GW, Wosu AC, Greenleaf AR, Ali J, Ahmed S, et al. Evaluation of Mechanismsto Improve Performance
of Mobile Phone Surveysin Low- and Middle-lncome Countries: Research Protocol . IMIR Res Protoc 2017 May 05;6(5):e81
[FREE Full text] [doi: 10.2196/resprot.7534] [Medline: 28476729]

L'Engle K, SefaE, Adimazoya EA, Yartey E, Lenzi R, Tarpo C, et a. Survey research with arandom digit dial national
mobile phone sample in Ghana: Methods and sample quality. PLoS One 2018 Jan 19;13(1):€0190902 [FREE Full text]
[doi: 10.1371/journal.pone.0190902] [Medline: 29351349]

de Tolly K, Skinner D, Nembaware V, Benjamin P. Investigation into the use of short message services to expand uptake
of human immunodeficiency virus testing, and whether content and dosage have impact. Telemed J E Health 2012
Jan;18(1):18-23. [doi: 10.1089/tmj.2011.0058] [Medline: 22150712]

https:/formative.,jmir.org/2023/1/e38774 JMIR Form Res 2023 | vol. 7| €38774 | p. 11

(page number not for citation purposes)


https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-015-1938-4
http://dx.doi.org/10.1186/s12889-015-1938-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26169788&dopt=Abstract
http://dx.doi.org/10.1016/s0140-6736(10)61853-3
https://dhsprogram.com/
https://www.who.int/europe/tools-and-toolkits/who-stepwise-approach-to-surveillance
https://www.who.int/europe/tools-and-toolkits/who-stepwise-approach-to-surveillance
http://dx.doi.org/10.1177/147078530905100509
https://pophealthmetrics.biomedcentral.com/articles/10.1186/s12963-021-00258-z
http://dx.doi.org/10.1186/s12963-021-00258-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34183013&dopt=Abstract
https://www.cdc.gov/healthyyouth/data/yrbs/index.htm
https://www.cdc.gov/healthyyouth/data/yrbs/index.htm
https://www.itu.int/en/ITU-D/Statistics/Pages/stat/default.aspx
https://www.itu.int/en/ITU-D/Statistics/Pages/stat/default.aspx
https://www.pewresearch.org/fact-tank/2019/02/27/response-rates-in-telephone-surveys-have-resumed-their-decline/
https://www.pewresearch.org/global/2019/02/05/smartphone-ownership-is-growing-rapidly-around-the-world-but-not-always-equally/
https://www.pewresearch.org/global/2019/02/05/smartphone-ownership-is-growing-rapidly-around-the-world-but-not-always-equally/
https://www.jmir.org/2017/5/e115/
http://dx.doi.org/10.2196/jmir.7302
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28476720&dopt=Abstract
https://www.jmir.org/2017/5/e121/
http://dx.doi.org/10.2196/jmir.7329
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28476726&dopt=Abstract
http://dx.doi.org/10.18148/srm/2019.v13i3.7375
https://europepmc.org/abstract/MED/23564897
http://dx.doi.org/10.1177/0141076812472620
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23564897&dopt=Abstract
https://www.jmir.org/2017/5/e110/
https://www.jmir.org/2017/5/e110/
http://dx.doi.org/10.2196/jmir.7326
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28476723&dopt=Abstract
https://www.jmir.org/2017/5/e140/
http://dx.doi.org/10.2196/jmir.7331
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28476728&dopt=Abstract
https://www.jmir.org/2017/5/e139/
http://dx.doi.org/10.2196/jmir.7428
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28476725&dopt=Abstract
https://gh.bmj.com/lookup/pmidlookup?view=long&pmid=31565406
http://dx.doi.org/10.1136/bmjgh-2019-001604
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31565406&dopt=Abstract
https://www.researchprotocols.org/2017/5/e81/
http://dx.doi.org/10.2196/resprot.7534
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28476729&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0190902
http://dx.doi.org/10.1371/journal.pone.0190902
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29351349&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2011.0058
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22150712&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Pariyo et al

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

Greenleaf A, Vogel L. Interactive Voice Response for Data Collection in Low and Middle-Income Countries. Toronto,
Canada: Viamo; 2018.

Pariyo GW, Greenleaf AR, Gibson DG, Ali J, Selig H, Labrique AB, et al. Does mobile phone survey method matter?
Reliability of computer-assi sted tel ephoneinterviews and interactive voi ce response non-communicabl e diseases risk factor
surveysin low and middle income countries. PLoS One 2019 Apr 10;14(4):e0214450 [EREE Full text] [doi:
10.1371/journal.pone.0214450] [Medline: 30969975]

Smith TW. A Revised Review of Methodsto Estimate the Status of Caseswith Unknown Eligibility. American Association
for Public Opinion Research. 2009. URL : https.//aapor.org/wp-content/upl 0oads/2022/11/ERATE09.pdf [accessed 2023-01-30]
Standard Definitions: Final dispositions of case codes and outcome rates for surveys, Sth edition. American Association
for Public Opinion Research. 2016. URL: https.//aapor.org/wp-content/upl oads/2022/11/
Standard-Definitions20169theditionfinal.pdf [accessed 2023-01-30]

National Bureau of Statistics, Office of Chief Government Statistician Ministry of State, President Office, State House and
Good Governance. Basic Demographic and Socio-Economic Profile Report Tanzania Mainland. The United Republic of
Tanzania. 2014 Jan 01. URL: https://tinyurl.com/5abdc8mu [accessed 2023-02-07)

2011 Population and Housing Census of the People's Republic of Bangladesh. Bangladesh Bureau of Statistics. 2011 Jul
01. URL: http://www.bbs.gov.bd/site/page/47856ad0-7elc-4aab-bd78-892733bcO6eb/Popul ation-and-Housing-Census
[accessed 2023-02-07]

Rabe-Hesketh S, Skrondal A, Pickles A. Reliable estimation of generalized linear mixed model s using adaptive quadrature.
The Stata Journal 2002 Mar 01;2(1):1-21. [doi: 10.1177/1536867x0200200101]

Ali J, DiStefano MJ, Coates McCall |1, Gibson DG, Al Kibria GM, Pariyo GW, et a. Ethics of mobile phone surveysto
monitor non-communicable disease risk factorsin low- and middle-income countries: A global stakeholder survey. Glob
Public Health 2019 Aug 10;14(8):1167-1181. [doi: 10.1080/17441692.2019.1566482] [Medline: 30628548]

Wesolowski A, Eagle N, Noor AM, Snow RW, Buckee CO. Heterogeneous mobile phone ownership and usage patterns
in Kenya. PLoS One 2012 Apr 25;7(4):e35319 [FREE Full text] [doi: 10.1371/journal .pone.0035319] [Medline: 22558140]
Groves RM, Ciadini RB, Couper MP. Understanding the decision to participate in a survey. The Public Opinion Quarterly
1992;56(4):475-495 [FREE Full text] [doi: 10.1086/269338]

Rural population (% of total population). The World Bank. 2018. URL : https://data.worldbank.org/indicator/SPRUR.TOTL.
ZS [accessed 2022-04-05]

Liu B, Brotherton JM, Shellard D, Donovan B, Saville M, Kaldor JM. Mobile phones are a viable option for surveying
young Australian women: acomparison of two tel ephone survey methods. BMC Med ResMethodol 2011 Nov 24;11(1):159
[FREE Full text] [doi: 10.1186/1471-2288-11-159] [Medline: 22114932]

Gundersen DA, PetersKR, Conner A, Dayton J, Delnevo CD. Stability of sample quality for anational random-digit dialing
cellular phone survey of young adults. Am J Epidemiol 2014 Nov 15;180(10):1047-1049 [FREE Full text] [doi:
10.1093/aje/kwu271] [Medline: 25352574]

What Low Response Rates Mean for Telephone Surveys. Pew Research Center. 2017 May 15. URL: https:.//www.
pewresearch.org/methods/2017/05/15/what-1ow-response-rates-mean-for-tel ephone-surveys/ [accessed 2023-01-30]
Rheault M, McCarthy J. Disparities in Cellphone Ownership Pose Challengesin Africa. Gallup. URL: https://news.
gallup.com/poll/189269/di spariti es-cel | phone-ownership-pose-chal lenges-africa.aspx [accessed 2023-01-30]

MwakaE, Nakigudde J, Ali J, Ochieng J, Hallez K, Tweheyo R, et a. Consent for mobile phone surveys of non-communicable
diseaserisk factorsin low-resource settings: an exploratory qualitative study in Uganda. Mhealth 2019 Aug;5:26-26 [FREE
Full text] [doi: 10.21037/mhealth.2019.07.05] [Medline: 31559271]

Pirani F. The Atlanta Journal-Constitution. 2019 Jul 11. URL: https.//www.gjc.com/technology/

becomes-first-maj or-wirel ess-company-automatical ly-bl ock-robocal | s-but-there-catch/ FSEK Dsmrt Qi 9BE8q2l el Pl/ [ accessed
2023-02-07]

AAPOR Ad Hoc Committee. Spam Flagging and Call Blocking and Its Impact on Survey Research. American Association
for Public Opinion Research. 2018 Jun 06. URL : https.//www-archive.aapor.org/Education-Resources/Reports/
Spam-Flagging-and-Call-Blocking-and-1ts-l mpact-on.aspx [accessed 2023-02-07]

Kok KF. Truecaller. 2019 Dec 3. URL: http://truecaller.blog/2019/12/03/

truecaller-insights-top-20-countries-aff ected-by-spam-cal|s-sms-in-2019/ [accessed 2023-01-30]

Lee S, Grant D. California Health Interview Survey: CHIS 2007 Cell-Phone Only Sample to Assess Noncoverage Bias.
UCLA Center for Health Policy Research. 2008. URL : https://healthpolicy.ucla.edu/chis/design/Documents/dataquality?_doc.
pdf [accessed 2023-01-30]

Steeh C, Buskirk TD, Callegaro M. Using text messages in U.S. mobile phone surveys. Field Methods 2016 Jul
21;19(1):59-75. [doi: 10.1177/1525822x06292852]

Abbreviations

AOR: adjusted oddsratio
CATI: computer-assisted telephone interview

https:/formative.,jmir.org/2023/1/e38774 JMIR Form Res 2023 | vol. 7| €38774 | p. 12

RenderX

(page number not for citation purposes)


https://dx.plos.org/10.1371/journal.pone.0214450
http://dx.doi.org/10.1371/journal.pone.0214450
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30969975&dopt=Abstract
https://aapor.org/wp-content/uploads/2022/11/ERATE09.pdf
https://aapor.org/wp-content/uploads/2022/11/Standard-Definitions20169theditionfinal.pdf
https://aapor.org/wp-content/uploads/2022/11/Standard-Definitions20169theditionfinal.pdf
http://tanzania.countrystat.org/fileadmin/user_upload/countrystat_fenix/congo/docs/2012%20Tanzania%20Population%20and%20Housing%20Census-Basic%20Demographic%20and%20Socio-Economic%20Profile.pdf
http://www.bbs.gov.bd/site/page/47856ad0-7e1c-4aab-bd78-892733bc06eb/Population-and-Housing-Census
http://dx.doi.org/10.1177/1536867x0200200101
http://dx.doi.org/10.1080/17441692.2019.1566482
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30628548&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0035319
http://dx.doi.org/10.1371/journal.pone.0035319
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22558140&dopt=Abstract
https://www.jstor.org/stable/2749203
http://dx.doi.org/10.1086/269338
https://data.worldbank.org/indicator/SP.RUR.TOTL.ZS
https://data.worldbank.org/indicator/SP.RUR.TOTL.ZS
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/1471-2288-11-159
http://dx.doi.org/10.1186/1471-2288-11-159
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22114932&dopt=Abstract
https://europepmc.org/abstract/MED/25352574
http://dx.doi.org/10.1093/aje/kwu271
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25352574&dopt=Abstract
https://www.pewresearch.org/methods/2017/05/15/what-low-response-rates-mean-for-telephone-surveys/
https://www.pewresearch.org/methods/2017/05/15/what-low-response-rates-mean-for-telephone-surveys/
https://news.gallup.com/poll/189269/disparities-cellphone-ownership-pose-challenges-africa.aspx
https://news.gallup.com/poll/189269/disparities-cellphone-ownership-pose-challenges-africa.aspx
https://europepmc.org/abstract/MED/31559271
https://europepmc.org/abstract/MED/31559271
http://dx.doi.org/10.21037/mhealth.2019.07.05
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31559271&dopt=Abstract
https://www.ajc.com/technology/becomes-first-major-wireless-company-automatically-block-robocalls-but-there-catch/FSEKDsmrtQi9BE8q2lelPI/
https://www.ajc.com/technology/becomes-first-major-wireless-company-automatically-block-robocalls-but-there-catch/FSEKDsmrtQi9BE8q2lelPI/
https://www-archive.aapor.org/Education-Resources/Reports/Spam-Flagging-and-Call-Blocking-and-Its-Impact-on.aspx
https://www-archive.aapor.org/Education-Resources/Reports/Spam-Flagging-and-Call-Blocking-and-Its-Impact-on.aspx
http://truecaller.blog/2019/12/03/truecaller-insights-top-20-countries-affected-by-spam-calls-sms-in-2019/
http://truecaller.blog/2019/12/03/truecaller-insights-top-20-countries-affected-by-spam-calls-sms-in-2019/
https://healthpolicy.ucla.edu/chis/design/Documents/dataquality2_doc.pdf
https://healthpolicy.ucla.edu/chis/design/Documents/dataquality2_doc.pdf
http://dx.doi.org/10.1177/1525822x06292852
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Pariyo et al

IRB: ingtitutional review board
IVR: interactive voice response
UOR: unadjusted odds ratio

Edited by A Mavragani; submitted 15.04.22; peer-reviewed by L Lafrado, C Bérubé; comments to author 13.12.22; revised version
received 23.12.22; accepted 27.12.22; published 20.04.23

Please cite as:

Pariyo G, Meghani A, Gibson D, Ali J, Labrique A, Khan | A, Kibria GMA, Masanja H, Hyder AA, Ahmed S

Effect of the Data Collection Method on Mobile Phone Survey Participation in Bangladesh and Tanzania: Secondary Analyses of a
Randomized Crossover Trial

JMIR Form Res 2023, 7:e38774

URL: https://formative.jmir.org/2023/1/e38774

doi: 10.2196/38774

PMID:

©George Pariyo, AnkitaMeghani, Dustin Gibson, Joseph Ali, Alain Labrique, Igbal Ansary Khan, Gulam Muhammed Al Kibria,
Honorati Masanja, Adnan Ali Hyder, Saifuddin Ahmed. Originally published in JMIR Formative Research
(https://formative.jmir.org), 20.04.2023. This is an open-access article distributed under the terms of the Creative Commons
Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work, first published in IMIR Formative Research, is properly cited. The complete
bibliographic information, a link to the original publication on https://formative.jmir.org, as well as this copyright and license
information must be included.

https:/formative.,jmir.org/2023/1/e38774 JMIR Form Res 2023 | vol. 7| €38774 | p. 13
(page number not for citation purposes)

RenderX


https://formative.jmir.org/2023/1/e38774
http://dx.doi.org/10.2196/38774
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

