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Background: Assessment of sexual risk behavior is crucial to HIV prevention trials. Currently, there are 
no biomarkers or objective measures to detect and characterize sexual risk behavior; therefore, we must rely 
on self-reports. Self-report accuracy may be improved by collecting data in real-time. Our objective was to 
demonstrate how a text message-based short message service computer-assisted self-interview (SMS-CASI) 
system can collect daily sexual risk behavior data. 
Methods: During the course of a 2-arm randomized controlled trial, confidential daily SMS-CASI was used 
to assess sexual risk behavior over three months for participants using only condoms in the control condition 
and using condoms and HIV self-tests to test themselves and their non-monogamous sexual partner over 
six months for participants in the intervention condition (total N=272). Active monitoring of participants 
responses and data cleaning took place concurrently with trial execution. Descriptive statistics were used to 
examine frequencies related to system functionality, participant reporting, system errors, communication 
patterns, and overall feasibility of using the SMS-CASI system for reporting sexual risk behavior.
Results: The SMS-CASI system processed 272,565 messages. In addition, 87 classifications of metadata 
were collected, for a total of 22,895,460 different data points. Types of messages included these sent 
(N=171,749; 63.01%) to participants, received (N=100,646; 36.93%) from participants, and failed (N=168; 
0.06%) to be sent. Most errors (N=1,858) were due to system malfunctions (N=535; 28.79%) or participants’ 
mistakes (N=1,289; 69.38%). Participant errors included: wrong password, incomplete surveys, and invalid 
response. The highest error rates by demographic characteristics were by age among older participants 
[ages 30–39; 383 errors (29.71%), and 40–69; 545 errors (42.28%)] and by race among Hispanic/Latino 
participants [487 errors (37.78%)].
Conclusions: The SMS-CASI system was effective at confidentially collecting sexual risk behavior data 
on a daily basis, potentially contributing to reduced recall and social desirability bias. This study provides 
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Introduction

Sexual risk behavior assessment (SRBA) is crucial to HIV 
prevention research. To determine the effectiveness of 
behavior change interventions or biomedical prevention 
strategies, it is necessary to be precise about which sexual 
behaviors took place and what kind of protection was 
(or was not) used. This involves methods to observe, 
describe, explain, and predict behaviors that increase risk of 
adverse sexual health related events (1). Given that direct 
observation of human sexual behavior for research purposes 
is often both unethical and impractical, researchers must 
rely on indirect methods, such as collecting retrospective 
recall information through surveys or using biomarkers that 
may attest that a behavior took place. However, recall may 
be biased by memory inaccuracies, social desirability (the 
participant’s desire to please the researchers), and denial, 
among other reasons. Biomarkers (e.g., breathalyzers, hair 
strand tests and urinalysis to measure drug use) are often 
limited in terms of the period covered by the laboratory 
tests or their inability to discriminate sexual acts that 
took place protected from those that were not protected. 
Furthermore, these methods may be highly time consuming 
and expensive (2). 

To decrease social desirability and reticence to report 
face-to-face sexual behavior that is often stigmatized, 
computer assisted self-interviews (CASI) are frequently 
used (3-7). Yet, CASIs that retrospectively cover extended 
periods of time may be inaccurate and lead to round up and 
other imprecisions. Administration of CASI assessments 
close to the actual time the behavior took place may 
improve the quality of the data collected. Furthermore, 
CASI administration via short message service (SMS, or 
text messaging), at present a ubiquitous form of mobile 
communication challenged by response errors (8-12), 
may constitute a significant step towards measurement 
improvement. Although our text message-based short 
message service computer-assisted self-interview (SMS-

CASI) has been successfully used in other studies (13-15), 
it requires careful tailoring to study design and participants 
characteristics in order to be effective. Furthermore, 
considerations, such as privacy and security still exist when 
using a mobile phone to report sexual behavior (16). 

With these considerations in mind, we used daily SMS-
CASI in a confidential manner to assess sexual risk behavior 
in a study of HIV self-testing by non-monogamous sexual 
partners over six months (intervention group) and three 
months (control group). Here we present methods on how 
we implemented our SMS-CASI system and details on the 
tools we used to develop it. As a counter narrative to the 
higher error rates of participants using SMS-based data 
collection systems we present an analysis of our systems 
error rates, and demographic differences in participant 
errors when using our daily SMS-CASI to measure sexual 
risk behavior and follow study protocol. Finally, we go 
beyond stating that participant errors were frequent, which 
is typical of the data, and we provide use frequencies and 
metadata to provide a detailed picture of SMS-CASI use 
and feasibility of use by participants at a high reporting 
interval (i.e., daily) answering multiple questions.

Methods

Background

The study’s field name was iSUM (“I’ll show you mine”), a 
pun on the idea of potential sexual partners showing each 
other their HIV self-test results. This study was a 5-year 
randomized controlled trial exploring the effectiveness of 
HIV self-testing (HIVST) as a risk reduction tool for high-
risk populations. Participants were recruited in New York 
City and Puerto Rico. Recruitment started in late March 
2014 and participant follow-up was completed in December 
2018. Participants were recruited through mixed-
methods using social media-based tools and traditional 
outreach strategies to recruit high-risk and hard-to-reach 
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populations. A detailed description of recruitment strategies 
has been previously published (17). 

Participants were recruited based on the following 
criteria: HIV-negative; 18 years of age or older; identifying 
as a cisgender man or transgender woman who has sex with 
men; reporting three or more occasions of condomless anal 
intercourse (CAI) with serodiscordant or unknown status 
partners in prior three-months; two or more sexual partners 
in previous three months; and currently not on oral pre-
exposure prophylaxis (PrEP). Participants respond to a brief 
pre-screening survey by phone or in-person. Those who 
qualify are invited to an in-person screening visit (Visit 1).

In Visit 1, participants completed a CASI to determine 
their eligibility for enrollment. The CASI assessed 
demographic information, sexual risk behavior in the past 
three months, HIV knowledge, alcohol and substance use 
history, and willingness to use a self-test with partners. 
Furthermore, participants self-administered an oral HIV 
antibody test using the (OraQuick® Rapid HIV Test) while 
monitored by a researcher followed by a confirmatory 
test (Alere Determine™ HIV-1/2 Ag/Ab Combo Test) 
administered by staff. Those who fulfilled the eligibility 
criteria were invited to enroll in the study and asked to 
return for an enrollment visit (Visit 2). 

In Visit 2, participants were randomized into either the 
control or intervention arm of the study and enrolled in 
the SMS-CASI (text messaging) system for daily reporting 
of sexual behavior and HIVST kit use. Participants in the 
intervention arm were given ten test kits to take home to 
self-test or use with potential partners; they could request 
refills during the three-month intervention period as 
needed. Participants in the control arm were not given test 
kits until after the three-month period, at which time they 
were given six kits to keep and use as needed. Participants 
were asked to return for a follow-up visit at month 3 (Visit 
3), while those in the intervention arm were also asked to 
return for an additional visit at month 6 (Visit 4). In Visits 
3 and 4, participants were tested for HIV and completed a 
CASI on-site, which assessed sexual behavior and the use of 
HIV self-tests with partners.

SMS-CASI system

The SMS-CASI system was programed using an internet 
based SMS sending and receiving service “Telerivet”, which 
provides a text message protocol design and development 
platform for SMS communications (https://telerivet.com/). 
SMS text messages were sent and received using a GSM text 

message gateway provider (https://www.nexmo.com/). Both 
a GSM SMS gateway provider and a Telerivet-based app 
were used. The app acted as a redundant system in case the 
GSM provider went down. Descriptions of both processes 
are described in detail on the Telerivet website. 

At enrollment, participants were asked to bring their 
mobile phone and were trained to use the SMS-CASI 
system. During the training, they selected the time of day 
at which they preferred to receive the messages. They sent 
an initial “join” message to the system, and entered their 
desired reminder time and, subsequently, the password 
that was assigned to them based on their study participant 
ID (maximum 5 digits). After sending the password, 
participants were guided through an initial SMS-CASI 
reporting session, referring to a mock scenario to answer 
survey questions. Abbreviations used in the SMS-CASI 
script (see Figure 1, below) were explained by a study 
coordinator (AS = anal sex, C = condoms). Participants 
were also instructed how to get assistance, correct mistaken 
answers, change their reminder time, or change their 
phone number registration in the system. Finally, they were 
told that if they did not respond to the system for three 
days, they would be contacted by study staff to follow-up. 
Participants were given an instruction card to take home 
that included the compensation per session and the bonus, 
the password, the SMS-CASI system phone number, the 
selected reminder time, and study staff contact information. 

Per protocol, participants received daily text messages at 
a time of their choosing until the end of their participation 
in the study. Participants were first sent a reminder that 
asked about their readiness to report sexual behavior and 
HIVST kit use to the SMS-CASI system, which asked 
them to enter their password. They were then asked to 
report daily on the number of condomless anal intercourse 
(CAI) occasions since their last report, the number of 
those CAI occasions with a negative partner, the number 
of occasions in which they saw a partner’s negative test 
results, and the number of unused test kits remaining in 
their possession. Of note, by asking about number of CAI 
occasions “since last report,” participants were allowed to 
provide cumulative information for days in which reporting 
was missed.  Intervention participants who reported having 
two or fewer kits in their possession were contacted to 
arrange for a resupply. Participants received a modest 
monetary compensation of one dollar for each completed 
SMS session, plus a 50% bonus if they reported an average 
of six out of seven sessions per week. Compensation was 
calculated prior to each follow-up visit from the total 
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Figure 1 SMS-CASI micro-questionnaire tree. SMS-CASI, short message service computer-assisted self-interview.

number of completed sessions during the 90-day follow-up 
period, and participants were remunerated at each follow-
up visit (Visits 3 and 4) (see Figure 1).

All procedures were approved by the Institutional Review 
Boards at the New York State Psychiatric Institute and 
the University of Puerto Rico Medical Sciences Campus. 
The script for the micro-questionnaire tree was written 
in English and Spanish, and included a maximum of six 
possible messages sent and five possible messages received 
per day (see Figure 1). Text messaging data were monitored 
on a daily basis, including weekends. Study staff in New 
York reviewed the SMS-CASI system to determine and 
record the participants who did not report the previous day. 
Using a standardized electronic spreadsheet, study staff 
were able to record instances of non-responses for each 
study participant. Per protocol, participants who did not 
respond to the SMS-CASI system for three consecutive days 
were flagged for follow-up and were promptly contacted 
by a staff member from the corresponding research site via 

phone, email, or using other contact information provided 
by the participant. 

Data cleaning and convergence

Data cleaning procedures
Prior to each follow-up visit (either a Visit 3 or Visit 4), 
a member of the study staff reviewed the daily SMS-
CASI assessments to check for any anomalies in the data. 
Examples include: participant errors (e.g., sending an 
incorrect password, reporting more than 10 occasions 
of anal intercourse in a 24-hour period, messages 
unintentionally sent to the automated system, etc.), 
attempting to answer the same question multiple times, 
messages to study staff (e.g., “I need more kits”), and more 
than seven days of consecutive missed reports. In addition 
to identification of participants’ reporting errors, the data 
were reviewed for any system errors (e.g., errors in auto-
calculations of participant compensation, the system 

If you are available, text your password now and earn compensation for today. If not, text NO. 

Password No

1, 2, 3, etc.

1, 2, 3, etc.

0, 1, 2, etc.

0, 1, 2, etc.

Q4. How many kits do you have left? 

Thank you! You now have $__ to collect at 
your next visit. Report on average 6 days per 
week to get 50% bonus! *Delete this session 

and/or lock your phone*

0

0

Q1. Since your last report, how many 
times did you have AS without C? 

Q2. Of those times, how many were with 
someone you knew was negative?

Q3. How many of those times 
were with someone who showed 
you negative test results that are 

less than 3 months old? 

Thank you. A reminder will be sent 
at the time you requested. Get extra 
compensation by reporting at least 6 

days per week. 

Intervention

C
ontrol
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sending the same question two or more times in a row, not 
preventing the participant from recording multiple reports 
on the same date).

Data convergence
In the event the SMS-CASI data contained errors related to 
questions 1–3 (see Figure 1), a calendar was created which 
compiled the participant’s daily SMS-CASI reports two 
weeks prior and two weeks post the errors (to give context 
and frame of reference to the reporting period in question). 
The calendar was presented to the participant during the 
follow-up session and the participant was provided the 
opportunity to correct any errors that were originally 
collected by the automated system. For example, if a 
participant missed ≥ seven consecutive reports, the calendar 
represented the two weeks prior to the missing days, the 
missing days, and the two weeks after the missing days. 
The participant then was able to either fill in the gaps if 
any unreported sexual activity occurred or confirm that the 
calendar was accurate, and no changes were needed.

System to identify data problems and ongoing monitoring 
of responses

Responses were monitored by SMS alerts programmed to 
be sent to research staff, in-real-time. For example, research 
staff were provided with a daily list of all participants who 
did not complete the SMS-CASI assessment each day. 
This enabled research staff to directly contact participants 
who may have been experiencing difficulty completing the 
reports and assist with any troubleshooting.

Procedures to clean data in real-time

An algorithm was created to begin cleaning participants' 
data in real-time. As participants navigated through 
the system, specific actions by the participants were 
automatically tagged with a label for further analysis. In 
addition, researchers reviewed all the SMS data at the end 
of each participant’s SMS reporting timeframe right before 
their final visit (both 3rd and 4th depending on study arm). 
Research staff manually tagged any message that fit into 
any of the participant or system errors outlined above 
(e.g., monetary compensation calculation errors, incorrect 
passwords). This was done for all participants and served 
multiple purposes. First, it was used to assess whether an 
SMS calendar needed to be generated and a convergence 
interview conducted. Second, any errors in participant 

compensation were corrected so that participants received 
accurate amounts of compensation at the conclusion of 
their follow-up appointment. Third, it significantly reduced 
the data management burden of cleaning and assessing 
the data for accuracy. Because this process was completed 
on an ongoing basis, it was not necessary to clean the data 
all at once at the conclusion of the study, thus facilitating 
data analysis to begin promptly after data-collection was 
completed.

Measures and data analysis 

Descriptive statistics were used to examine frequencies 
re lated to  part ic ipant  report ing,  response rates , 
communication patterns, engagement with the SMS-CASI 
system, study retention, and overall feasibility of using 
the SMS-CASI system for reporting sexual risk behavior. 
In addition, demographic data from participants’ baseline 
on-site CASI assessment, including age, race, ethnicity, 
employment/student status, and income were examined. 
Descriptive data were generated using SPSS Statistics* 
(*IBM Corp. Released 2016. IBM SPSS Statistics, Version 
24.0. Armonk, NY: IBM Corp).

Results

Participant retention

A total of 1,419 individuals were pre-screened (over the 
phone for behavioral eligibility; 368 participants attended 
Visit 1 to determine negative HIV status and behavioral 
eligibility, collected via on-site CASI (see Figure 2). Those 
eligible to enroll (N=272) returned within 7 days for Visit 
2, enrollment and randomization. After a three-month 
intervention period, 259 participants returned for Visit 
follow-up. Finally, 123 participants randomized to the 
intervention condition returned at six months for a final 
follow-up visit (Visit 4). Participant retention at the 3-month 
follow-up was high (95%), and remained relatively high at 
6-month follow-up (90%).

Characteristics of the participants enrolled in the study

The mean age of the sample was 34 years old (range, 
18–69, SD =11.12) years. Most participants identified as 
male (N=245; 90%); However, some participants identified 
as transgender female (N=27; 10%). Similarly, most 
participants identified as gay or homosexual (N=212; 78%), 
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with the remainder identifying as bisexual (N=42; 15%), 
straight/heterosexual (N=7; 3%) or Other (N=11; 4%). 
Employment among participants was high, with two-thirds 
employed (N=180; 66%), and a third unemployed. A few 
participants reported being students (N=49; 18%). Finally, 
participants' annual income had a wide range ($0–$220,000). 
Nevertheless, more than half of participants (N=138; 57%) 
reported income of less than $20,000 (see Table 1).

SMS-CASI system

SMS-CASI descriptive data
Over the course of the study, the SMS-CASI system 
processed 272,565 messages. In addition, 87 classifications 
of metadata were collected. Types of messages included 
those sent (N=171,749; 63.01%) to participants, received 
(N=100,646; 36.93%) from participants, and failed (N=168; 
0.06%) to be sent. The most useful types of metadata 
for this study included: Date, From, To, Contact Name, 
Message, Message Type, Direction, Status, Error Message, 
PPT Error, Time Sent, Parts, Call Duration, Starred, 
Labels, Compensation Error, Delayed Reply, Duplicate, 
Question Answers, Enrollment, First Report, Kit Increase, 
Message to Staff, System Error, Source, Service Name, 
User Account Number, Contact ID, Message ID; and 

Completed Pre-Screen (n=1,419)

Ineligible (n=952)

Ineligible: Positive HIV test (n=28)

Eligible but lost to follow-up (n=99)

Ineligible: Survey (n=56)

Eligible but lost to follow-up (n=12)

Completed 6-months (n=123)
123 of 136 Enrolled 
Intervention =90%

Completed Visit 1 (n=368)

Enrolled/Randomized (n=272)

Completed 3-months (n=259)
259 of 272 Enrolled =95%

-Intervention (n=130)
-Control (n=129)

Enrolled/Randomized (n=272)
-Intervention (n=136)

-Control (n=136)

Figure 2 Participant retention.

Table 1 General sample characteristics

Demographics Full sample (n=272)

Age [1a]

Mean (SD) 33.97 (11.12)

18–24 56 (21%)

25–29 74 (27%)

30–39 63 (23%)

40–69 78 (29%)

Level of educationb

Less than HS 11 (4%)

HS Grad/GED 55 (20%)

Partial College 76 (28%)

College Grad/Grad School 130 (48%)

Annual income [28a]

Less than $10,000 85 (35%)

$10,000–$19,999 53 (22%)

$20,000–$29,999 30 (12%)

$30,000–$39,999 27 (11%)

$40,000–$220,000 49 (20%)

Race/Ethnicity

Hispanic/Latino 154 (57%)

White 82 (30%)

Black/African-American 108 (40%)

Asian 6 (2%)

Native American 3 (1%)

More than one 72 (27%)

Gender

Man 245 (90%)

Woman/Transgender 27 (10%)

Sexual Identity

Gay/Homosexual 212 (78%)

Bisexual 42 (15%)

Straight/Heterosexual 7 (3%)

Other 11 (4%)

Employment/student status [43a]

Employed 180 (66%)

Student 49 (18%)
a, Ns may not add to 272 due to missing data, with missingness 
presented in brackets. b, Education measured on a 7-point scale 
where 1= eighth grade or lower, 2= partial high school, 3=high 
school graduate/GED, 4= partial college, 5= college graduate, 
6= partial graduate school, 7= graduate school degree. To 
capture Race/Ethnicity differences in NY and PR, Race/Ethnicity 
was a multiple response. When Hispanic/Latino was combined 
with other selections (e.g., Hispanic/Latino + Black/African 
American) Ethnicity (Hispanic/Latino) was captured and Race 
(Black/African American) was captured.
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Message Cost to name a few. Each message was presented 
in a row and each classification of data presented in a 
column; each intersection of messages with classifications 
represented a singular data (or metadata) point, for a total of  
22,895,460 data points.

SMS-CASI system generated errors 
There were 195,283 instances of labels that describe the 
nature, circumstance, or characteristics of each message. 
Errors were among the least common labels (N=1,858; 
0.95%), meaning they represented a negligible fraction 
of all messages (0.68%). Of those errors, 34 (1.83%) were 
compensation errors where the system mis-estimated the 
compensation that was owed the participant. This was the 
result of a combination of factors: (I) the system allowing 
the participant to report more than once in a day; Thus, 
accruing more compensation than was allowed on a daily 
basis, and (II) the participant actually attempting to game 
the system and accrue more compensation than was allowed. 
This programming glitch was fixed, and the additional 
reports were labeled accordingly. Though compensation 
errors were a combination of participant action and a 
programming glitch, there were still errors that were solely 
the result of the system itself. Of the 1,858 errors labeled, 
there were 535 errors (28.79%; Label = “System Error”) 
that were due to system malfunctions.

Participant generated errors by demographics

In contrast to the SMS-CASI system, of the 1,858 errors 
generated over the course of the study, participants 
generated the most errors (N=1,289; 69.38%; Label = “PPT 
Error”). Examples of participant error types included: 
using the wrong password, not completing a prior micro-
questionnaire, and sending a wrong or invalid response 
to the question asked. Participant generated errors were 
disproportionately higher among older participants with 
participants ages 18–24 generating 204 errors (15.83%), 
ages 25–29 generating 157 errors (12.18%), ages 
30–39 generating 383 errors (29.71%), and ages 40–69 
generating 545 errors (42.28%). In terms of Race/Ethnicity 
Hispanic/Latino participants generated the most errors at  
487 errors (37.78%), followed by White 290 (22.50%), 
Black/African-American 375 (29.09%), and Asian 95 
(7.37%) Native American 42 (3.26%). Level of education 
and error rate correlated with each category’s respective N, 
with the exception of HS Grad/GED, which was notably 
higher. Error rates were: Less than HS 36 (2.79%), HS 

Grad/GED 374 (29.01%), Partial College 286 (22.19%), 
College Grad/Grad School 593 (46.00%). Unpredicted 
disparities in number of errors also occurred with 
participants that made the least amount of income and the 
most amount of income: less than $10,000: 528 (40.96%), 
$10,000–$19,999: 142 (11.02%), $20,000–$29,999: 174 
(13.50%), $30,000–$39,999: 116 (9.00%), $40,000–
$220,000: 329 (25.52%). Demographics such as gender 
showed error rates commiserate with their respective 
recruitment, with men generating 1,196 errors (92.79%), 
and again Sexuality Identity showed similar error trends: 
Gay/Homosexual 941 (73.00%), Bisexual 271 (21.02%), 
Straight/Heterosexual 64 (4.97%), and Other 13 (1.01%). 
Some demographics such as Employment/Student Status 
showed no trends, and some showed small trends, but these 
categories were not mutually exclusive; thus, impossible 
to elucidate errors by category. Moreover, missing 
demographic data meant that categories like Race/Ethnicity 
and Levels of Education could add up to greater than 100% 
of the population N, and categories like Employment/
Student Status could be less than the study N. However, 
most errors in each demographic category were generated 
by only a few participants in each category, with a range 
as few as two participants generating all errors in a sub-
demographic category (i.e., Asian) in the Race/Ethnicity 
category, and as many as 187 participants generating at least 
one error from at least one error type in the Gender sub-
category (i.e., Men), but only 37 participants generating 
over 90% of all errors. Lastly, SMS-CASI analysis by site 
(i.e., Puerto Rico vs. New York) are reported elsewhere. 

SMS-CASI communication examples
Although communication between the participant and the 
SMS-CASI system was automated, participants sometimes 
sent non-standardized messages, using the SMS-CASI 
system as a direct line of communication with the research 
staff. Once received, staff members responded to the 
message manually. Messages ranged from requests from 
participants for assistance to comments on their experience 
in the study. Occasionally, researchers sent messages on 
updates to the system (see Figure 3).

Discussion

The use of SMS as a real-time data collection tool is 
becoming more frequent in health behavioral research. 
Though some studies use SMS to contact their participants 
or ask them sequential questions, none have detailed the 



mHealth, 2019Page 8 of 10

© mHealth. All rights reserved. mHealth 2019;5:17 | http://dx.doi.org/10.21037/mhealth.2019.06.01

successful integration of SMS with CASI, except for one of 
our previous studies (13). Even in our own previous study, 
the micro-questionnaire was not developed with the kind 
of intelligent skip patterns shown in Figure 1. This study 
details the systematic design and implementation of SMS-
CASI for a multi-site and dual-lingual national study. We 
found that what worked for a study to monitor medication 
use (i.e., pre-exposure prophylaxis), could be used to 
monitor the use of HIV self-tests among non-monogamous 
sexual partners. We also demonstrate an effective way of 
asking sexual health related questions that mitigates risk of 
accidental disclosure via the participants mobile phone and 
increases privacy and security.

Furthermore, standard methods of assessing sexual risk 
behavior typically involve delayed self-reports (18,19). 
Unfortunately, traditional self-report (i.e. retrospective 
interviews, focus groups, in-person surveys) introduces both 
recall bias and social desirability bias into the data. Reducing 
bias in self-reporting is one of the most challenging tasks 
in behavioral health research. Though, other studies like 
Lizama et al. observed a significant amount of recall bias 
in participants’ reports (18), in our study we attempted to 
mitigate recall bias by using daily SMS-CASI to collect self-
reports of sexual risk behavior, in real-time. By shortening 
the window of recall and mitigate face-to-face social 
desirability with daily SMS-CASI, participants were able 
to tally sexual risk behavior closer to the time of the event 
without feeling the pressure of a researcher in front of them 
or in the next room waiting for a response. 

In addition, using a simple repeated micro-questionnaire 

of less than five questions simplified the response process and 
facilitated quick reporting, high use, system acceptability, 
which we feel translated to and was exemplified by our high 
retention rates. The SMS-CASI also acted as a diary record 
of the participants’ histories. On several occasions, it was 
observed that participants were able to review their saved text 
messages when attempting to recall events during their final 
interview and when completing the more detailed final CASI 
at the study site.

In addition to describing the ways daily SMS-CASI could 
potentially reduce biases in self-reporting and contribute 
to retention, we also demonstrated how SMS-CASI is 
a highly effective and acceptable method of collecting 
behavioral data from participants. Participant engagement 
with the SMS-CASI system was high, as demonstrated by 
high system output, participant utilization, and additional 
communication patterns. Most participants actively engaged 
with the SMS-CASI system most of the time, with a large 
number of participants reaching engagement levels of 
greater than 80% and receiving a compensation bonus. 

Error rates were diverse with older participants 
generating a disproportionate number of errors. Errors also 
varied by race with Hispanic/Latino generating the most 
errors, but none of the race/ethnicity categories generated 
errors that were greatly disproportionate to their sample 
size. Moreover, though most participants generated some 
errors, most errors were generated by a small number of 
participants. These few participants’ excessive error rates 
may indicate a type of hyper-engagement that was in some 
way unique rather than anomalous, and might warrant 
further examination. Another indication of participant 
engagement with the system was the fact that participants 
did not only use the system to complete the micro-
questionnaire, but also to communicate directly with the 
research staff. Participants were not instructed to do this, 
but many attempted to communicate with the study site 
via the SMS-CASI system. Participants communicated 
problems, questions, and general feedback. Researchers 
responded to participants in kind. Once it was clear that the 
system was a desirable method of communication, it became 
standard to use the system to directly respond to questions 
and comments that were received via SMS.

Future work

Future work in this area should examine the effect of SMS-
CASI on behavioral assessment more broadly and sexual risk 
behavior specifically. Additional research should look into 

Participant examples 
• “I’m having cell coverage problems this week being out of 

town.”
• “Termine mi tiempo para participar del programa...muchas 

gracias por la oportunidad.” [I have finished my period of 
participation in the program ... thank you very much for the 
opportunity.]

• “Thanks for everything and it was a pleasure being part of 
your study.”

Researcher examples
• “Your balance from your previous phone number has been 

added to this phone number.”
• “When you tried to finish yesterday’s report you sent ‘O’ 

instead of ‘0’ zero. Please try sending the number ‘0’ again. If 
that doesn’t work, we will reset.”

• “We see you have changed your number. We have updated it 
in the system.”

Figure 3 Communication examples.
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the ways in which SMS-CASI can reduce biases and to what 
extent it can validate those results within standard statistical 
significance measures. Assessment of SMS-CASI as a data 
collection tool should be studied in a specifically designed 
control trial to evaluate the effectiveness of such technology 
in real world settings. One of the unexpected challenges that 
occurred during this study was the landfall and devastation 
of two hurricanes (i.e., Maria and Irene) at our Puerto Rico 
site. Though we report elsewhere about the effects of these 
hurricanes on our SMS-CASI system and our study as a 
whole, more research should look specifically into the use of 
SMS-CASI and disaster preparedness measures in extreme 
weather disaster prone research sites.

Limitations

This study was not originally designed to infer SMS-CASI’s 
effect on sexual risk behavior assessment. However, use of 
an SMS-CASI for daily automated assessment provided a 
rare opportunity to analyze participant sexual risk behavior. 
Here we only discuss SMS-CASI. Though SMS-CASI 
provided the primary outcome for the research, other data 
tools were used and are discussed elsewhere. Thus, the 
analysis of these results is limited to what can be inferred 
through only the SMS-CASI data. Also, this study was 
performed at only two sites with a very specific sample 
population. This level of sampling specificity limits the 
generalizability of the findings. Any reviews of the literature 
that inform this paper are also limited by the fact that we 
drew from English language publications only.

Conclusions

This study provides methodological examples and 
preliminary data to demonstrate how SMS-CASI could 
be used as a collection tool for sexual health data and 
potentially to mitigate common biases associated with self-
report. The use of daily SMS-CASI in the context of using 
HIV home test kits with non-monogamous sexual partners 
was feasible. The high rates of system use, data output, and 
communication via the SMS-CASI system was indicative 
of high participant system utilization, which suggests 
high acceptability of using the system. In addition, daily 
SMS-CASI shortens more traditional recall time periods 
from weeks and months, to 24 hrs, and using our micro-
questionnaire with five survey items or fewer simplifies 
the reporting process, making it easier for participants 

to acclimate to reporting since they have to recall fewer 
behaviors. Social desirability bias is most impacted 
by triggers related to human interaction. SMS-CASI 
minimized the periods of face-to-face human interaction, 
which potentially decreases participants' inclination to 
respond in a socially desirable way.
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