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Study designs that use repeated measures 
over discrete periods of time, like end-of-day 
diary studies, offer several strengths for un-

derstanding health behaviors.1,2 One key benefit 
is reduced measurement problems because of the 
shorter time between experiencing an event and 
subsequent reporting of it.1 Another benefit of daily 
diary study designs is that they are able to capture 
“life as it is lived.”3-5 The repeated observations 
over a series of multiple days allow the capture 
of both highly routinized aspects of daily life and 
more unusual types of events. Greater capture of 
the circumstances and experiences of daily life al-
lows for a more complete, and, presumably valid, 
description of human behavior and is, therefore, 
valuable for health research. Further, because 

observations are captured in a sequence of time, 
daily diaries enable analytic techniques that allow 
maximal causal inference from observational data 
because investigators can capture and model the 
temporal ordering of observed phenomenon, there-
by allowing individuals to essentially serve as their 
own controls.1,3

Fielding daily diary studies can be challeng-
ing in low-literacy populations. Collecting diary 
data is challenging because keeping a diary typi-
cally requires participants to be able to read and 
potentially write, regardless of whether data are 
captured using paper and pencil or an electronic 
device (eg, personal digital assistants, tablet PC). 
Literacy issues can be partially remedied by the 
use of interviewer-administered methods (either 
in person or by telephone); however, interviewer-
administered methods require substantial per-
sonnel time and may not be feasible because of 
either costs or sensitivity of the topic under study. 
Even more problematic is the coordination effort 
that may be needed to ensure that interviewers are 
available when data are to be collected. Irregular 
or chaotic daily schedules of study participants 
can compromise even the best-laid data collection 
plans.

Interactive voice response (IVR) technology of-
fers substantial promise to health research, par-
ticularly research with low-literacy populations.6 
IVR technology uses stored, prerecorded questions 
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Objectives: Determine the feasibility 
of using interactive voice response (IVR) 
for conducting daily diary research with 
immigrant Latinos. Methods: Baseline 
data containing demographic, health, 
and job-related characteristics were ob-
tained from immigrant Latino construc-
tion workers (N=119). Participants also 
completed an IVR-based daily diary for 
21 consecutive days. Results: Over one 
third (37%) of the sample adhered to the 
21-day protocol; a comparable percent-

age (38.7%) initiated but did not adhere 
to the protocol; and 24% never began the 
diary protocol.  Adherence was generally 
not predicted by demographic, health, or 
job-related characteristics. Conclusions: 
IVR technology makes diary studies with 
Latino samples feasible.
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tagged with voice extensible markup language 
(VoiceXML) to deliver audible questions to study 
participants over the telephone. Participants can 
respond to questions by entering a number as a 
text response on their telephone’s keypad or by 
responding orally. This technology has many ben-
efits. The use of a telephone and audio-based data 
collection system eliminates the need for partici-
pants to read or write, and it can accommodate 
non-English-speaking individuals. IVR ensures 
that all participants receive the same stimulus, 
thereby minimizing potential interviewer effects. 
The date and time of each diary entry are elec-
tronically stamped, allowing rigorous evaluation of 
adherence to the data collection protocol. Finally, 
provided they have a telephone, participants can 
access the data collection system virtually anytime 
and from anywhere.

IVR technology has been used in research for 
over 20 years.6 IVR has been used most extensively 
in studies of alcohol use and misuse. Collins and 
colleagues7 documented that IVR technology yield-
ed reliable data from social drinkers, while hav-
ing several benefits, such as ease of use by par-
ticipants and date/time stamping of data entries. 
Midanik and Greenfield8 evaluated the use of IVR 
in the context of the 2005 National Alcohol Survey 
and reported that IVR was particularly useful for 
individuals for whom survey content was sensitive. 
Outside of alcohol research, IVR has been used to 
study sexual behavior,9,10 mistreatment of elders,11 
postpartum depression among low-income moth-
ers,12 postdischarge adverse events,13 and medica-
tion adherence.14,15 Absent from this growing area 
of research is any application of the method with 
low-literacy, non-English-speaking individuals. 
One study did compare the use of IVR in contrast 
to paper-and-pencil methods of collecting data on 
symptoms from Spanish-speaking patients and 
found that each method yielded similar results.16

The goal of this study was to develop a better un-
derstanding of the potential value of IVR technology 
in fielding daily diary studies in low-literacy, Span-
ish-speaking populations. In this study the focus 
was immigrant Latino workers in the residential 
construction industry. Latino construction workers 
provide an excellent model for evaluating the feasi-
bility of IVR technology as they typically have mod-
est levels of formal education,17 suggesting limited 
literacy in any language. The length and time of the 
workday can be highly variable and heavily influ-
enced by external factors, such as weather-related 
delays and overall demand for services. Finally, im-
migrant Latino construction workers experience an 
elevated burden of occupational injuries, many of 
which are believed to go unreported either because 
they are perceived as minor or because workers are 
reluctant to report the injury to their employer out 
of fear of reprisal or sanction.18-20 

This analysis examines the feasibility of using 
IVR technology to field a daily diary study focused 
on work-related stressors and safety behavior in 

the workplace among immigrant Latino residential 
construction workers. To achieve this objective, this 
analysis describes participant adherence to a 21-
day end-of-day daily diary protocol using IVR tech-
nology; delineates demographic, individual, and 
work-related sources of nonadherence to the diary 
protocol; and documents variation in key call at-
tributes (the number and duration of diary entries) 
and responses to a debriefing interview about the 
IVR technology by participant adherence status.

METHODS AND MATERIALS
Sample
Participants were a nonprobability sample 

(N=119) of residential construction workers who 
self-identified as Latino. Participants were re-
cruited in partnership with HOLA (Hogar Latino) of 
Wilkes County, North Carolina. HOLA is a 501(c)
(3) nonprofit organization that serves the Latino 
communities of Wilkes and surrounding counties 
in western North Carolina, a region of the country 
characterized as a “new settlement community” be-
cause of the sharp increase in Latino population 
since 1990.21 A main emphasis of HOLA’s mission 
is to empower the Latino community to improve 
their health through promoting education and by 
strengthening understanding and cooperation be-
tween Latinos and the broader community. HOLA 
staff recruited residential construction workers 
through a combination of techniques including 
through known construction workers in existing 
social networks, snowball sampling (identification 
of individuals who may be study eligible by existing 
participants), and referral (identification of individ-
uals who may be study eligible by nonparticipants). 
Study inclusion criteria were age 18 years or older, 
Latino (self or parents born in a Latin American 
country or self-identified as Latino or Hispanic), 
and employment for 35 or more hours per week in 
construction. There were no exclusion criteria. 

The study design called for workers in each of 3 
construction trades: framing, roofing, and general 
labor. Individuals were classified as being a framer if 
they were usually involved in building or assembling 
floors, walls, or roofs using lumber or light-gauge 
metal framing at least 3 days per week. Participants 
were classified as roofers if they were usually in-
volved in applying roof shingles, removing existing 
roof shingles, applying hot roofing tar or built-up 
roofing, or carrying roofing materials onto a roof at 
least 3 days per week. Individuals who self- identi-
fied as being a general construction worker and did 
not meet the definition of framer or roofer were clas-
sified as being a general construction worker. 

Data Collection
The data for this analysis come from 3 elements 

of the overall project. The first data collection el-
ement was a baseline interviewer-administered 
interview, which assessed stable attributes of the 
individual (eg, age, country of origin), occupational 
characteristics (eg, years in construction, primary 

http://dx.doi.org/http://dx.doi.org/10.5993/AJHB.37.2.11
http://dx.doi.org/http://dx.doi.org/10.5993/AJHB.37.2.11
http://dx.doi.org/10.5993/AJHB.37.2.11
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tasks performed in construction), and a health 
history (eg, presence of chronic conditions). These 
data were collected by 4 trained interviewers, all of 
whom were native Spanish-speakers. Interviewer 
training consisted of a thorough review of study 
purpose, screening and recruitment procedures, 
line-by-line review of the interviewer-administered 
questionnaires, and progressively more realistic 
practice interviews. The baseline interview was 
completed by N=119 participants and took an av-
erage of 48.1 (SD = 62.0) minutes to complete. Par-
ticipants received a $15 incentive.

 The second data collection element was a 21-
day daily diary implemented using IVR technology 
(PlumVoice, Cambridge MA). The 21-day period 
was selected based on practical considerations; 
specifically, we wanted to capture at least 2 weeks 
of workday observations while accommodating 
likely fluidity in work schedules (eg, missed work 
because of inclement weather). The IVR data col-
lection system was designed and implemented us-
ing VoiceXML. The VoiceXML application guided 
participants through a series of questions about 
daily health symptoms and a variety of work-re-
lated experiences and exposures. The VoiceXML 
was programmed to follow a logic selection pat-
tern dependent on the type of work done on each 
day. This logic provided flexibility such that in-
dividuals who did not work on a given day were 
not asked work-related questions, whereas other 
questions relevant to specific tasks (eg, ladder 
safety) could be skipped if deemed irrelevant (eg, 
reported not using a ladder during that work day). 
Participants received up to $73 for completing 
the 21-day daily diary protocol, which essentially 
translates into $3 per call plus $10 to cover cell 
phone minutes that may have been used to par-
ticipate in the study.

The third data collection element was a short de-
briefing interview implemented by a trained, na-
tive Spanish-speaking interviewer. The debriefing 
interview consisted of structured questions about 
participants’ experiences with the IVR technology, 
as well as open-ended questions probing for detail 
when needed. This analysis draws on responses to 
the structured questions. 

The content of each data collection element un-
derwent thorough translation and back-transla-
tion procedures. Content from validated Spanish 
instruments (eg, SF-12 questionnaire for assess-
ing health-related quality of life) were used without 
modification. English-only instruments and items 
developed for this project were translated into 
Spanish by a native Spanish speaker. All items 
were then back-translated into English by an Eng-
lish speaker. Discrepancies identified in the back 
translation were corrected through consensus and 
incorporated into both the Spanish and English 
versions of questionnaires.22

Measures
Participants were classified into one of 3 mutu-

ally exclusive groups based upon their number of 
completed calls during the 21-day diary period. 
Participants were classified as noncompleters if 
they never completed a daily diary using the IVR 
system. Participants who logged into the IVR sys-
tem at least once but completed fewer than 85% 
of the calls (fewer than 18 calls during the 21-day 
period) were classified as nonadherent. Adherent 
participants were those who completed a tele-
phone diary on 85% or more of the call days (ie, 18 
or more calls during the 21-day period).

Demographic characteristics. The baseline 
questionnaire contained several measures of basic 
demographic characteristics, by which adherence 
to the diary protocol might differ. These charac-
teristics included age (measured in years), gender, 
marital status (single/unmarried, married/living 
as married with partner in the United States, and 
married/living as married with partner in country 
of origin), educational attainment based upon the 
grading system used in Mexico and other Latin 
American countries (ie, primary education or less, 
secondary education, and preparatory education 
or higher), and length of residence in the United 
States (< 7 years, 8-15 years, ≥ 16 years). 

Health. Individuals with poor physical or men-
tal health may have compromised ability to par-
ticipate in a data collection project requiring com-
pletion of a daily questionnaire over an extended 
period (21 days) of time. Health was assessed with 
4 instruments in the baseline questionnaire. The 
first instrument was the Disabilities of the Arm, 
Shoulder, and Hand (DASH) questionnaire, de-
veloped to measure impairment and limitations 
in activities due to disorders of the upper limbs. 
The DASH comprises 30 items and has been 
translated and validated in Spanish.23 The second 
measure, the Roland-Morris Disability Question-
naire (RDQ), is a 24-item instrument designed to 
measure physical disability due to low back pain. 
The RDQ has been translated into Spanish24 and 
is reported to have good internal consistency.25 
Third, the Medical Outcomes Study Short Form-
12 Health Survey, V 2.0, Acute form26 was used 
to assess health-related quality of life; propri-
etary algorithms were used to construct norms-
based scores for physical and mental health (ie, 
PCS and MCS). Finally, depressive symptoms 
were assessed with the Center for Epidemiological 
Studies-Depression scale (CES-D).27 The CES-D 
is a widely used instrument, with previous stud-
ies demonstrating adequate internal consistency 
(.81 - .90) and construct validity (.80) in Mexican 
and Mexican American samples.28-31 The 20 items 
of the CES-D are summed, with higher values in-
dicating greater depressive symptoms. 

Occupational characteristics. Discrete fea-
tures of participants’ jobs may influence their abil-
ity to adhere to the diary protocol. Individuals were 
classified at recruitment based on the inclusion 
criterion into one of 3 mutually exclusive catego-
ries (ie, framer, roofer, and general construction). 



D
el

iv
er

ed
 b

y 
P

ub
lis

hi
ng

 T
ec

hn
ol

og
y 

to
: C

D
C

 P
ub

lic
 H

ea
lth

 L
ib

ra
ry

 &
 In

fo
rm

at
io

n 
C

en
te

r 
IP

: 1
58

.1
11

.4
.5

4 
on

: W
ed

, 0
6 

M
ar

 2
01

3 
23

:4
2:

14
C

op
yr

ig
ht

 (
c)

 P
N

G
 P

ub
lic

at
io

ns
. A

ll 
rig

ht
s 

re
se

rv
ed

.

Grzywacz et al

Am J Health Behav.™ 2013;37(2):238-247 241 DOI:   http://dx.doi.org/10.5993/AJHB.37.2.11

Hours worked per week in construction and weeks 
worked in construction in the previous 12 months 
were reported by participants during the baseline 

interview. 
Individuals in more punitive or demanding types 

of work environments may be less able or interest-

Table 1
Demographic Characteristics by Adherence Status to the 21-day  

IVR Telephone Diary

Sample Noncompleters Nonadherent Adherent

Characteristics N (%) N (%) N (%) N (%) p-value

Sample 119 (100) 29 (24.4) 46 (38.7) 44(37.0)

Period .04

   1 (9/24/10 to 10/7/10) 60 (51.3) 8 (13.3) 26 (43.3) 26 (43.3)

   2 (10/8/10 to 11/1/10) 57 (48.7) 19 (33.3) 20 (35.1) 18 (31.6)

Age .50

   19 to 28 42 (35.3) 7 (16.7) 20 (47.6) 15 (35.7)

   29 to 38 56 (47.1) 17 (30.4) 18 (32.1) 21 (37.5)

   ≥ 39 21 (17.6) 5 (23.8) 8 (38.1) 8 (38.1)

Marital Status .86

   Not married 43 (36.1) 13 (30.2) 15 (34.9) 15 (34.9)

   Married, unaccompanied 12 (10.1) 2 (16.7) 5 (41.7) 5 (41.7)

   Married, accompanied 64 (53.8) 14 (21.9) 26 (40.6) 24 (37.5)

Educational Attainment .74

   Primary or less 44 (37.0) 8 (18.2) 20 (45.5) 16 (36.4)

   Secondary 50 (42.0) 14 (28.0) 17 (34.0) 19 (38.0)

   Preparatory or more 25 (21.0) 7 (28.0) 9 (36.0) 9 (36.0)

Years in the US .66

   < 7 years 44 (37) 13 (29.5) 15 (34.1) 16 (36.4)

   8 to 15 years 58 (48.7) 13 (22.4) 22 (37.9) 23 (39.7)

   > 16 years 17 (14.3) 3 (17.6) 9 (52.9) 5 (29.4)

Country of Origin .16

   Mexico 91 (77.0) 26 (28.6) 33 (36.3) 32 (35.2)

   Other 28 (23.0) 3 (10.7) 13 (46.4) 12( 42.9)

Note.
p-values obtained using chi-square test 

http://dx.doi.org/http://dx.doi.org/10.5993/AJHB.37.2.11
http://dx.doi.org/http://dx.doi.org/10.5993/AJHB.37.2.11
http://dx.doi.org/10.5993/AJHB.37.2.11
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ed in participating in a research study with repeat-
ed and ongoing requirements. Several variables 
reflecting the organization of work were measured 
in the baseline questionnaire using established in-
struments. Job design and performance variables 
were assessed using a modified version of the Job 
Content Questionnaire (JCQ).32 Based on previ-
ous research with immigrant Latinos suggesting 
difficulty responding to affectively based response 
items (eg, strongly agree versus strongly dis-
agree),33,34 the JCQ was modified to use a 4-point 
frequency-based response set (never to always). 
Control was assessed with 3 items tapping oppor-
tunities to exert control over work (eg, “How often 
are you allowed to make your own decisions about 
your work?”). Variety was assessed with 3 items 
(eg, “How often do you do a variety of different 
things on your job?”). Psychological demand was 
assessed with 4 items tapping the stressors inher-
ent in participants’ jobs (eg, “How often is your job 
hectic?”). Items for each concept were coded and 
summed such that higher values indicated greater 
frequency of exposure to the latent concept. The 
estimated internal consistency of the control, vari-
ety, and psychological demand scales was .92, .68 
and .66, respectively. Perceived safety commitment 
was assessed using an existing 7-item scale35 and 
constructed by coding and summing the items so 
that higher values indicate greater perceived man-
agement commitment to worker safety (α = .74). 
Abusive supervision was measured with a 7-item 
index assessing the extent to which supervisors/
managers use coercive tactics with their employ-
ees.36 Items were summed with higher values indi-

cating greater use of coercive tactics by managers/
crew chiefs (α = .75).

Analysis
The main variable of interest in this analysis is 

adherence status, which is a discrete categorical 
variable constructed from the number of days a 
participant completed a daily diary. Frequencies 
and percentages were calculated to describe par-
ticipants in each adherence category. Chi-square 
tests were used to test for differences among ad-
herence status groups on categorical measures, 
most of which were demographic characteristics 
(eg, age-group, marital status, education). One-
way analysis of variance and resultant F statistics 
were used to make comparisons in measures of 
health at baseline (eg, DASH, CES-D) among the 
adherence status groups, and logistic regression 
models were fit to test for differences between ad-
herence status groups on continuous measures of 
work characteristics (eg, hours of work per week, 
weeks of construction). Statistical tests were con-
sidered significant at p < .05.

RESULTS
All participants except for 1 were male, and fully 

one-third were less than 29 years of age, and over 
75% were less than 39 years (Table 1). The major-
ity of participants were married, and their spouses 
were in the United States. The modal education-
al attainment was secundaria, which is generally 
comparable to a sixth-to-ninth-grade education 
in the United States. Over one third of partici-
pants had been in the United States for fewer than 

Table 2
Baseline Health Characteristics by Adherence Status to the 21- 

Day IVR Telephone Diary

Sample Noncompleters Nonadherent Adherent p-value
Characteristics M (SD) M (SD) M (SD) M (SD)

Physical Health

   DASH score 3.4 (4.9) 3.5 (4.8) 4.2 (6) 2.6 (3.5) .29

   Roland-Morris score 0.3 (1.7) 0.4 (2.4) 0.1 (0.7) 0.5 (1.9) .54

   PCS 46.4 (5.0) 46.5 (5.2) 45.7 (5.7) 47 (4.1) .54

Mental Health

   CES-D score 12.9 (4.8) 13.3 (4.9) 12.9 (5) 12.7 (4.7) .84

   MCS 40.9 (8.0) 41.3 (9) 40.5 (8.2) 41 (7.5) .92

Note.
p-values obtained using a one-way ANOVA
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7 years, and nearly 85% had been in the United 
States for fewer than 15 years. Over 3 quarters of 
the sample were from Mexico, whereas the remain-
der were from another country, primarily Hondu-
ras or Guatemala.

One quarter (N=29) of the sample was classified 
as noncompleters; these participants did not com-
plete one daily diary using the IVR system. Com-
parable numbers of participants were classified as 
nonadherent (N=46, 38.7%) and adherent (N=44, 
37%). The percentage of noncompleters was great-
er in the second half of the recruitment and data 
collection period than in the first half. Otherwise, 
there were no demographic differences among 
noncompleters, those who were nonadherent, and 
those who were adherent.

The average participant received a score of 3.4 
(SD = 4.9) on the Disability of the Arm, Shoulder 
and Hand instrument, and a score of 0.3 (SD = 
1.7) on the Rolland-Morris instrument assessing 
back pain (Table 2). Physical health-related quality 
of life and mental health-related quality of life were 

both below the population norm-based score of 
50. Participants had an average depressive symp-
toms score of 12.9 (SD = 4.8). Importantly, none of 
health characteristics assessed at the baseline in-
terview differed by adherence to the diary protocol.

There was very little evidence that adherence 
status to the diary protocol systematically dif-
fered by work or job characteristics measured at 
baseline (Table 3). Framers were more likely to be 
classified as noncompleters, whereas roofers and 
general construction laborers were more likely to 
be classified as adherent and nonadherent, re-
spectively. Otherwise, there were no differences in 
either structural aspects of construction employ-
ment (eg, hours of work/week, weeks in construc-
tion) or the way the work is organized (eg, control, 
psychological demand, safety climate).

Call behavior was systematically different for ad-
herent participants compared to nonadherent par-
ticipants, as would be expected given the way ad-
herence was defined. Adherent participants com-
pleted, on average, 19 (SD = 2.3) telephone calls 

Table 3
Baseline Work and Job Characteristics by Adherence Status to the 21-Day  

IVR Telephone Diary

Sample Noncompleters Nonadherent Adherent

Characteristics N (%) N (%) N (%) N (%) p-value

Worker Status .04*

   Framer 26 (21.8) 11 (42.3) 8 (30.8) 7 (26.9)

   Roofer 35 (29.4) 7 (20.0) 10 (28.6) 18 (51.4)

   General construction 58 (48.7) 11 (19.0) 28 (48.3) 19 (32.8)

M (SD) M (SD) M (SD) M (SD)

Hours of Work/Week 41.9 (9.0) 43.3 (6.9) 41.3 (6.8) 41.5 (11.8) .62

Weeks of Construction 37.7 (16.6) 35.6 (15.0) 38.8 (15.5) 37.8 (18.9) .74

Control 6.2 (3.5) 7.1 (3.7) 6.3 (3.6) 5.5 (3.1) .15

Variety 8.4 (2.3) 9.2 (2.4) 8.1 (2.1) 8.1 (2.4) .09

Demand 9.8 (3.1) 9.9 (2.8) 10.0 (3.3) 9.6 (3.2) .79

Perceived Safety Climate 23.0 (5.3) 24.3 (5.5) 22.4 (5.4) 22.7 (5.1) .29

Supervisory Abuse 17.2 (4.2) 18.1 (4.0) 17.2 (4.4) 16.6 (4.0) .31

Note.
*    p-value obtained using chi-square test.  Remaining p-values obtained from univariate analysis of variance models 
      and corresponding F statistics, wherein the work characteristic was regressed on participant classification.
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during the 21-day period. The average length of 
the call during workdays was 13.6 minutes (SD = 
3.2 minutes), whereas the average call length on 
nonworkdays was 3.5 minutes (SD = 3.8). Nonad-
herent participants completed 9 calls, on average, 
during the 21-day period; and their calls tended 
to be approximately one minute shorter than calls 
completed by adherent participants on both work-
days and nonworkdays.

During the debriefing interview the vast major-
ity of participants reported that questions asked 
during the daily diary made sense given the type 
of work performed and that the telephone calls 
were perceived as “easy” (Table 4). Over 2 thirds 
of the sample reported liking the confidentiality 
of answering work-related questions asked by a 
computer instead of a person. Nearly 3 quarters of 
the sample reported that they would participate in 
another study using the IVR technology; however, 
trend-level evidence (p < .10) suggests that nonad-
herent participants were less likely to agree with 

this statement than were adherent participants. 
The debriefing interviews also identified areas re-
quiring consideration and attention in future re-
search. Nearly 2 thirds of the sample reported hav-
ing problems because the IVR system did not un-
derstand or recognize the participant’s response to 
a question, and nearly 40% of participants report-
ed getting cut off and having to restart the inter-
view one or more times. Nearly half of the sample 
reported difficulty remembering to call each day; 
this was the only debriefing item that differed sig-
nificantly between adherent and nonadherent par-
ticipants. Over 40% of participants reported never 
becoming comfortable answering questions asked 
by a computer. Finally, at least one in 7 partici-
pants reported purposively skipping at least one 
telephone call because it took too many minutes 
from their cell phone plan. 

DISCUSSION
Daily diary studies provide valuable insight for 

Table 4
Agreement With Statements from Debriefing Interview About Using the IVR 

System  (N=85)a

Sample
(N=85)

Nonadherent
(N=40)

Adherent
(N=45)

p-value% (N) % (N) % (N)

Appraisals

The questions I was asked made sense, given the  
type of work I do. 99% (84) 100% (40) 98% (44) .53

I liked the confidentiality of answering work- 
related questions to a computer instead of a person. 72% (61) 75% (30) 69% (31) .53

The telephone calls were easy. 74% (63) 70% (28) 78% (35) .41

I would participate in another study like this  
one that used the telephone calls. 81% (67) 72% (29) 88% (38) .07

Experienced Barriers 

I had problems because the computer did not  
understand my response to a question. 64% (54) 60% (24) 67% (30) .53

I was cut off or had to start the call over for any reason. 38% (32) 38% (15) 38% (17) .95

I was not able to become comfortable answering  
questions asked by a computer. 41% (35) 40% (16) 42% (19) .84

Remembering to call each day was hard for me. 47% (40) 68% (27) 29% (13) .01

I skipped at least one telephone call because they  
took too minutes from my cell phone plan. 16% (14) 18% (7) 16% (7) .81

Note.
a	 Debriefing interviews were completed with participants who accessed the IVR system at least one time.
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understanding human health behavior, but imple-
menting these types of studies can be challenging 
in different segments of society.6 Literacy and lan-
guage issues pose significant challenges to collect-
ing high-quality data. IVR technology overcomes 
many of these challenges, and it has been used to 
study various behaviors; however, the feasibility of 
this method among low-literacy Latino immigrants 
remains understudied. This study addressed this 
gap, and the results make several contributions to 
the literature.

IVR technology can be used to study health behav-
iors in samples of immigrant Latinos from Mexico. 
Our data indicate that over one third of the sample 
adhered to the diary protocol using IVR technology, 
with minimal prompting. Results further indicate 
that the likelihood of adhering to the protocol does 
not systematically differ by several demographic, 
health, and job or occupational characteristics. 
These results are consistent with previous research 
supporting the feasibility of IVR technology with 
non-English-speaking Latino individuals,16 as well 
as results suggesting that IVR technology is feasible 
for collecting data from low-income and other hard-
to-reach study populations12 and for collecting data 
on sensitive topics (eg, nonheterosexual orientation 
among specific groups).8 Our results extend this 
research by indicating that IVR technology can be 
usefully applied in community-based research with 
non-English-speaking immigrant populations, as 
well as health behavior research pertaining to oc-
cupational safety.

However, future research using IVR technology 
for data collection with immigrant Latinos should 
be attentive to 3 distinct results from this study. 
First, approximately 2 thirds of the study sample 
did not adhere to the protocol: about 25% never 
started the diary protocol, and another 38% did 
not complete at least 85% of the required calls. 
As researchers advance the use of IVR methods 
in future studies with immigrant Latinos, atten-
tion needs to be given to alternative strategies for 
promoting adherence to telephone call protocol. 
Several strategies are advocated to enhance adher-
ence to daily diary-type protocols such as provid-
ing complete training on how to use data collec-
tion procedures, using reminder devices, and let-
ting participants know that overall adherence will 
be monitored and taken into consideration when 
awarding the study incentive.3 These strategies 
were not emphasized in this study so that we could 
better evaluate the feasibility of the method, but 
the results suggest that strategies such as these 
may be even more salient in this population. Sec-
ond, our findings reinforce reports of the perils of 
paper-and-pencil diaries2 and one strength of IVR 
technology; that is, the ability to rigorously evalu-
ate adherence using the time and date stamp of 
each diary entry. 

Our finding that adherence to the diary proto-
col differed between the first and second half of 
the recruitment and data collection period is also 

useful. We interpret this difference as reflective of 
the personalismo or the strength of the interper-
sonal relationship of project personnel (ie, the data 
collector) with study participants. That is, data 
collectors recruited individuals within their so-
cial networks first, and the personal relationship 
inherent in these social networks enabled better 
adherence. However, as study-eligible participants 
within the data collectors’ social networks were ex-
hausted, the implicit obligation among individuals 
with an established social relationship was likely 
weakened, thereby contributing to poorer adher-
ence. This interpretation is consistent with previ-
ous reports of the importance of personalismo for 
recruiting Latinos into research focused on health 
and related processes37-39 and suggests that future 
studies involving IVR technology with immigrant 
Latinos will need to complement existing recruit-
ment and retention tactics with those that build in 
and capitalize on personalismo. 

Results from the debriefing interviews also pro-
vide insight into specific ways to enhance future 
use of IVR technology for field diary studies with 
immigrant Latinos. An unacceptably high number 
of individuals experienced difficulties with the IVR 
system, both in terms of the number of individu-
als reporting the system did not understand a re-
sponse or cut them off during a session. Future 
applications need to be attentive to subtle features 
of the VoiceXML coding to enhance users’ experi-
ence. Two key examples were learned from this 
project. The first is the importance of hardware 
and supporting programming that allows differ-
entiation of voice responses from ambient noise. 
When it is anticipated that many of these calls will 
take place on a cell phone in the truck on the way 
home from the job site, the computer needs to dif-
ferentiate noise from the radio or a rolled-down 
window from actual voice inputs provided by the 
respondent to asked questions. Second, this expe-
rience highlights the importance of subtle techno-
logic and programming logic that affects the sound 
quality of the VoiceXML application. This is par-
ticularly important when speaking Spanish. Once 
the project was completed, we realized that to fully 
use foreign characters such as Spanish accents we 
need to ensure that the VoiceXML be encoded in 
UTF-8 (Unicode) as opposed to the US ANSI stan-
dard encoding character set. 

The contributions of this study must be consid-
ered in light of its limitations. First, the generaliz-
ability of study findings is unknown because the 
sample was small, regional, and recruited using 
nonprobability methods. Next, the field of possible 
predictors of differential adherence to the diary pro-
tocol was circumscribed. Although we considered 
many useful demographic, individual (ie, health), 
and job-related determinants of adherence, other 
factors such as documentation or cultural factors 
were not assessed. Additional research is needed 
to fully discern the extent to which IVR technol-
ogy can be used for data collection with specific 
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subgroups of immigrant Latinos. Next, research 
is needed to evaluate alternative diary periods to 
effectively capture workers’ health and safety be-
havior, while also avoiding possible threats to data 
integrity resulting from diary-induced behavior 
changes (ie, answering regular questions about 
behavior may result in different behavior patterns) 
or habituation to diary surveys over extended peri-
ods of time. Finally, this study did not evaluate the 
overall quality of data obtained from IVR technol-
ogy. Future research that systematically examines 
response patterns to individual items and scales 
across a study period is needed before definitive 
conclusions can be drawn about using IVR tech-
nology for data collection with immigrant Latinos.

Limitations notwithstanding, this study adds to 
the growing evidence base of the value of IVR as 
a data collection tool. The evidence suggests that 
immigrant Latinos can, with minimal prompting, 
adhere to a 21-day diary protocol and that there 
are few individual or contextual factors that sys-
tematically shape whether or not a participant 
will adhere. Emphasis on personalismo may con-
tribute to enhanced adherence to use of the IVR 
system. Although additional evaluation research is 
needed, the overall pattern of results suggests that 
IVR technology may provide a tool to enable use of 
daily diary-type study designs for understanding 
health behaviors among immigrant Latinos. 
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tional Review Board (FWA #00001435) approved 
all sampling, recruitment, and data collection pro-
cedures. 
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