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Abstract

Background: Ecological momentary assessment (EMA) has the potential to minimize recall bias by having people report on
their experiencesin the moment (momentary model) or over short periods (coverage model). This potential hingeson the assumption
that participants provide their ratings based on the reporting time frame instructions prescribed in the EMA items. However, it
isunclear what time frames partici pants actually use when answering the EMA questions and whether participant training improves
participants’ adherence to the reporting instructions.

Objective: This study aims to investigate the reporting time frames participants used when answering EMA questions and
whether participant training improves participants adherence to the EMA reporting timeframe instructions.

Methods: Telephone-based cognitive interviews were used to investigate the research questions. In a 2x2 factorial design,
participants (n=100) were assigned to receive either basic or enhanced EMA training and randomized to rate their experiences
using a momentary (at the moment you were called) or a coverage (since the last phone call) model. Participants received five
callsover the course of aday to provideratings; after each rating, participants wereimmediately interviewed about the time frame
they used to answer the EMA questions. A total of 2 raters independently coded the momentary interview responses into time
frame categories (Cohen k=0.64, 95% CI 0.55-0.73).

Results: The results from the momentary conditions showed that most of the calls referred to the period during the call (57/199,
28.6%) or just before the call (98/199, 49.2%) to provide ratings; the remainder were from longer reporting periods. Multinomial

logistic regression results indicated a significant training effect (x%=16.6; P<.001) in which the enhanced training condition

yielded more reports within the intended reporting time frames for momentary EMA reports. Cognitive interview data from the
coverage model did not lend themselves to reliable coding and were not analyzed.

Conclusions: The results of this study provide the first evidence about adherence to EMA instructions to reporting periods and
that enhanced participant training improves adherence to the time frame specified in momentary EMA studies.
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Introduction

Background

In recent decades, behavioral and psychological researchers
haveincreasingly used ecological momentary assessment (EMA)
[1,2] and similar methods (eg, the experience sampling method
[3,4]) to measure subjective experiencesin daily life. In contrast
to traditional self-report instruments, in which participants are
asked to provide global evaluations or to retrospectively
summarize their experience over a period (eg, 30 days), EMA
studies typically ask respondents to answer questions about
their experiences just before they were prompted or over short
periods. Repeated assessments of participant experienceswithin
aday and over multiple days afford the opportunity to examine
various within-person processes [5-7] and changes that occur
over short periods [8]. Moreover, by assessing participants in
their everyday environments, EMA data are thought to be
ecologically valid and to have reduced recall bias[9,10].

When inquiring about participant experiences, there are two
commonly implemented approaches. the momentary model and
the coverage model [1]. Studies that use the momentary model
typically aim to capture participant experiences at the current
moment or at the moment just before they were prompted. For
example, studies assessing happiness at the moment may use
guestions such as, “How happy were you feeling right before
theprompt?’ In contrast, studiesimplementing acoverage model
do not mean to capture current experience but instead capture
experiences over a relatively short period. For example, a
coverage approach might instruct respondents to report their
experiences over the last 30 minutes or since the last time they
were prompted (eg, “How happy were you, overal, since the
last time you were beeped?’). Both momentary and coverage
models have been used in EMA studies to assess a variety of
experiences, including affective states [11,12], hunger [13,14],
and pain [15,16].

An important assumption of the EMA datais that participants
adhere to the stated time frame for their self-report ratings.
However, there is no current evidence that participants follow
thetime frameinstructions asintended by the researchers. When
asked to report on their experience right before the prompt,
some participants may provide an overal rating of their
experiences over longer periods extending beyond the current
moment [17]. Similarly, when asked to report about their
experience since the last prompt, some participants may only
provide information about a portion of the prescribed time
frame. A recent study on the time frames that participants used
to complete end-of-day diaries illustrates the possibility that
people may not follow the designated reporting instructions
[18]. Participants were randomized to one of four versions of
an end-of-day question meant to assess their affective states
over the course of the day. They subsequently indicated the
periods they considered while making their ratings. Although
all instructions directed participantsto rate their affective states
over the course of the day (defined in several ways), participants
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reported using awide range of time frames, many of which were
not consistent with the intended period. For example, only
34.7% (49/141) of individuals reported using time frames
consistent with the instructions “In the last day, | felt...” versus
96.5% (141/146) who were consistent when the instructions
were “Today, | felt...” Although the instructional wording was
similar, thetime frames generated by the two instructionsvaried
significantly and suggested that attention should be paid to
participants’ interpretations of the diary instructions.

Objectives

Pertinent to this study, the findings highlight the possibility that
participants may report what makes sense to them based on the
contextual information available in the survey [10] or on
conversational norms [19]. This could be problematic as
participants' self-report ratings might not reflect their
experiencesfrom atime frame that wasintended by the specific
research protocol. I nterpreting datafrom outside of theintended
reporting time frame could further introduce errors when
examining the relationship between EMA data and data from
other sources (eg, accelerometers). To our knowledge, there has
been no research on how well participants adhere to the time
frameinstructionsused in EMA studies. Therefore, the primary
aim of this study is to describe the time frame participants use
when answering both the momentary and coverage EMA
guestions. Owing to the methodological challenges that we
experienced when analyzing the reported time frame data for
the coverage model in this study (which are described in detail
later in this report), we only report results pertinent to the
momentary EMA model.

One factor that could influence participants adherence to the
designated time frame is training. Providing training is a
common practice in EMA studies to minimize participant
confusion and improve data quality in EMA study protocols.
Existing evidence from daily diary studies suggeststhat training
can reduce missing data and improve the internal consistency
of diary ratings [20] and that iterative training (eg, providing
feedback during the training) is helpful in guiding participants
to report on their momentary experience more precisely [21].
A recent systematic review of EMA studies also suggests the
importance of providing comprehensive training, including
providing examples and opportunities to practice before data
collection [22]. However, there is no evidence pertaining to the
effectiveness of training on whether participants adhere to the
time frame instructions used in the EMA. Therefore, the
secondary aim of this study is to evaluate (compared with
participants training with basic instructions that included just
the study procedure) whether training with enhanced
instructions, which included the opportunity for practice and
feedback from the research team in addition to basic instructions,
is more effective in generating participant self-reports that are
consistent with the intended reporting time frame.
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Methods

Participant Recruitment

Study participants were recruited through Amazon Mechanical
Turk (MTurk) between October 2 and October 18, 2019. The
study invitation was only availableto registered M Turk workers
who had aready completed aminimum of 500 approved human
intelligence tasks, had a minimum human intelligence task
approval rate of 99%, and lived in the Pacific Time (PT) time
zones. MTurk workers who met these quaifications were
provided with alink to a web-based screener survey in which
they provided demographic information and answered five
questions that determined their eligibility to participate in the
study. Eligibility criteriaincluded being at least 21 years of age,
livinginthe PT time zone, being fluent in English, having access
to a phone, and being willing and available to receive and
answer five phone calls on the day of the study. Participants
were limited to those who resided in the PT time zone and had
access to a phone because the interviews were conducted over
the phone by members of the research team located in thistime
zone. Eligible participants were then provided with a detailed
study description. Interested participants who agreed to
participate were asked to provide their contact information (ie,
email address and phone number) to the study team. All MTurk
workers who participated in the screening survey, regardless of
whether they met the eligibility criteria or provided contact
information, were compensated with US $0.50 through M Turk.
Interested participants who completed the full study protocol,
whichincluded the five phone calls on the subsequent day, were
compensated with an additional US $10 through M Turk.

Study Procedure

Participants were randomized to one of four experimental
conditionsin a2x2 factorial design, with areporting timeframe
factor (momentary or coverage model) and atraining condition
factor (basic or enhanced training). The EMA prompts in this
study were administered using phone calls. We decided to
administer the EMA prompts using phone calls because it
allowed study staff to conduct semistructured cognitive
interviews immediately after participants answered the EMA
guestions to probe for the time frames that participants used,
which would not be feasible to use device-based EMA reports.
The EMA items asked participants to report their anxiety,
happiness, hunger, and pain. These experience domains were
chosen because they are emotional and sensory experiencesthat
are commonly assessed in both coverage and momentary model
EMA studies but we acknowledge that thisis only a small set
of the states and behaviors that could have been chosen.

In al experimental conditions, participants received five phone
callsfrom the research team on one weekday (Monday through
Friday) between 9 AM and 5 PM PT. A day before the start of
the study, participants were reminded via text messages and
through email that a study staff member would contact them
shortly after 9 AM PT on the next day. The first call was the
introductory call, which took place between 9 AM and 10 AM
on the day of the study. During this call, participants were
introduced to the study procedures and were informed that all
conversations were audiorecorded. If a participant initially did
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not answer the phone for the introductory phone cal, the
researcher called two additional times that were at least 15
minutes apart before removing the participant from the study.
During the introductory call, participants randomized to the
basic training condition were read a script that described the
overall study procedure with someinformation about the content
of the subsequent calls (Multimedia Appendix 1 provides the
full script). Participants randomized to the enhanced training
condition received the same information as those in the basic
training condition but were also read a more detailed
introductory script. The script for the enhanced training included
presentation and practice of the questions that would be asked
(ie, how happy, anxious, hungry, or how much pain they felt
on a scale from O [ie, not at all] to 100 [ie, extremely]) and
real-time feedback, to ensure that participants understood the
rating scale and time frame as intended by the research team
(Multimedia Appendix 2 provides full scripts for participants
in the momentary model condition with enhanced training and
Multimedia Appendix 3 providesfull scriptsfor participantsin
the coverage model with enhanced training). After thetraining,
participantswere informed that they would subsequently receive
four cognitive interview calls at random times throughout the
day. The participants were instructed not to call back if they
missed a call from the researcher.

After the introductory call, the research team divided the rest
of the participant’s day (9 AM to 5 PM) into four 2-hour time
windows. The subsequent four cognitive interview calls were
scheduled to occur at arandomly selected time within each of
these time windows, with a restriction such that no two calls
occurred within 45 minutes of each other. If a participant did
not answer the phone, a member of the research team called
two additional times that were at least 15 minutes apart. All
calls were conducted in a semistructured manner. At the
beginning of each phone call, the participants were asked for
permission to start recording the conversation. After they agreed,
participants were asked to provide arating for one of the four
experience domains (ie, level of pain, hunger, anxiousness, and
happiness) on a 0-100 scale. In the momentary condition, the
wording of the questions as read al oud to the study participants
by aresearch team member was, “On a scale from zero to one
hundred, how XX did you fed right before the phone call
(momentary model)/sincethelast call (coverage model), where
zero meansnot at all XX and ahundred means extremely XX?’
Participants rated only one of the experience domains (ie, pain,
hunger, anxiousness, and happiness) per call, with the order
being randomized across callsto minimize the effect of thetime
of day and question ordering. After the participants provided
the rating, they were asked three structured open-ended
guestions:. “What came to mind asyou answered this question?’
“How did you come up with the rating you provided?’ and
“Therewaslikely aparticular timethat you were thinking about
when you answered the question. When was that?’ After the
participants responded to the three open-ended questions, the
research staff thanked them and concluded the phone
conversation. During the interview, the research staff did not
probe participants for further details on their answers, except
for clarification purposes, because this interview protocol was
intended to solicit participants’ own perspectives and thought
processes. All conversations between the research staff and
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participants were audiorecorded. The introductory call and
cognitiveinterview callswere conducted by different members
of the research team to ensure the blinding of participants
training conditions. All study procedures were approved by the
ingtitutional review board of the University of Southern
Cdlifornia.

Coding of Cognitive Interview Data

The primary aim of this study was to examine the reporting
timeframesthat study participants used for their ratings. A total
of two raters (CKFW and DUJ) first reviewed participants
responses to the time frame probe (ie, the question of “There
was likely a particular time that you were thinking about when
you answered the question. When was that?’) because this
prompt specifically asked respondents what time frame they
had in mind when completing their rating. Wefirst describe the
coding of the momentary model, and the flowchart in Figure 1
summarizes the coding decision process. Briefly, thetwo raters
independently coded the time frame probe responses in the
momentary model condition into one of seven categories: during
thecall, right before the call, within 5 minutes of the call, within
5-15 minutes of the call, within 15-60 minutes of the call, more
than 60 minutes prior to the call, or not codable (path A, Figure
1). The intervals for the first six categories were determined
based on an initia review of participant responses and were
designed to capture the variety of reporting time frames used
by the participants. If participants' responses to the time frame
probe did not provide clear information to categorize the
response, the coders reviewed the full interview for additional
information that could facilitate the coding of the response. For
example, when a participant responded to the time frame probe
asking about their hunger level with statements such as“| ate
something an hour ago,” the raters reviewed the full interview
for additional information to determine whether the participant
reported their hunger level 60 minutes ago when they ate
something or whether the parti cipant reported their hunger level
right before the call and simply mentioned eating something an
hour ago. If the full interview contained additional evidence
that clarified the participant’s response to the time frame probe
(eg, participant mentioned “thinking about his lunch when
coming up with how hungry he was right before of the
interview” when asked how he came up with the rating), then
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this additional information was used by the raters to code the
reporting time frame (path B).

If ratersstill could not determine the reporting time frame after
reviewing all the available information, the participant’s
response was categorized as not codable (path C). Continuing
with the previous example, if the participant mentioned other
time frames (eg, recently or in a couple of hours) in addition to
the an hour ago response to the time frame probe, then it was
not clear which of these time frames was the one used for the
rating, and the reporting time frame was therefore designated
as not codable. If the full interview did not provide additional
information, then the time frame categories were coded based
on the participant’s response to the time frame probe, provided
that it contained sufficient information for coding. Continuing
with “1 ate something an hour ago,” if the raters did not find
additional information from the full interview, then the reporting
timeframefor thisinterview was coded as 60 minutes ago (path
D); however, if the participant provided a response such as “I
ate something not too long ago,” instead of a concrete time point
like “an hour ago,” then thisinterview wasrated as not codable
(path E). Each rater coded all interviews independently before
comparing the results. The two raters discussed discrepancies
in their coding and attempted to reach a consensus.

We now turn to coding for the coverage model condition. Unlike
the momentary model, the two raters found that the responses
to the time frame probe in the coverage model were generally
vague and challenging to code. For example, respondents
provided answers such as “9 AM” when they were instructed
toratetheir experiencesincethelast phonecall. It wasnot clear
whether the participant meant to report their ratingat 9 AM (ie,
rating at a single time point) or from 9 AM (ie, an aggregated
rating based on the whol e time between the reported time point
and the current time) based on the available information, that
is, it was difficult to determine whether the entire period was
used for the response. In fact, when designing the interview
protocol, we did not anticipate that the responses would be as
vague asthey were, and additional probeswere not included as
part of the protocol. After consulting with thefull research team,
we determined that the reporting time frame for the coverage
model could not be reliably coded. Therefore, we eliminated
the coverage model data from further considerations in this
study.
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Figure 1. Decision flowchart for categorizing participants reporting time frame.

Did the timeframe probe provide clear information to categorize the

response?
Yes No
Check the full interview for additional information for
categorizing the response. Was there additional information
for categorizing the response?
I |
Yes No
Did the additional Was the original
information allow information from the
categorization of the timeframe probe sufficient
response? to categorize the
response?
i pahA | fpanB — ipahci— . PathD i— | path £ —
Yes No Yes No
y Y
Coded into one of the 6 Categories Not codable

Statistical Analyses

A subset of 10% (20/199) of momentary model interviewswas
randomly selected as training samples [23] for two practice
rounds before the remaining interviews were coded. Interrater
reliability was assessed with both the raw percentage of
agreement and with Cohen k using the 180 interviewsthat were
not included in the training subset. All disagreements were
resolved by consensus after Cohen Kk was calculated. The
resulting time frame categories were used for the primary aim
of the study, which describes the reporting time frame
participants used when answering the EMA questions. As an
exploratory aim, we tested whether the intensity of self-report
ratings (ie, self-reported levels of pain, hunger, anxiousness,
and happiness) differed by time frame category using multilevel
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regression models. Multilevel regression models also included
demographic variables, training conditions, sequential call
numbers (ie, call #1, #2, #3, and #4), and the experience domain
as covariatesto control for potential confounding effects.

The time frame categories were also used as the primary
dependent variable in multinomial logistic regression models
for examining the second aim of the study: to determine whether
the probability of certain time frame categories differed by
training condition (ie, basic training or enhanced training).
Interviews coded as not codable were excluded. The analytic
model also included demographic variables (ie, age, gender,
race, education level, marital status, and annual household
income level) as well as sequential call numbers (ie, call #1,
#2, #3, and #4) and the experience domain (ie, pain, hunger,
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anxiousness, and happiness) as covariatesto control for potential
confounding effects. Interactions among the covariates were
not explored, as this went beyond the main goals of the study.
Modelswith categorical outcomes (timeframe categories) were
conducted using Proc GENMOD, and models with continuous
outcomes (self-report ratings) were conducted using Proc
MIXED in SAS (version 9.4; SAS Ingtitute).

Results

Participant Characteristics

Of the 672 M Turk workers who accessed the screening survey,
94 exited the survey before the study description was presented,
388 did not meet the eligibility criteria(onewas aged <21 years,
67 did not reside in the PT time zone, 125 reported not having
access to a phone, and 195 did not wish to receive five phone
cals), and 47 were not interested in participating. All 143
eligible and interested participants provided their contact
information to the research team, but 43 did not respond to
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contact attempts made by the research team for the introduction
call. This group of people was, on average, younger (mean age
35.1, SD 8.9 years) than the 100 who responded to contact
attempts (mean age 40.1, SD 12.8 years; t;,,=—2.34, two-tailed,
P=.02) but did not differ in other demographic characteristics.
The participant characteristics of the remaining 100 participants
who participated in thefull study protocol are presented in Table
1. The participant characteristics did not significantly differ
between the four experimental conditions. Participants who
were randomized to the basic training conditions spent an
average of 145.9 (SD 27.4) seconds, whereas those randomized
to the enhanced training conditions spent an average of 430.6
(SD 62.2) seconds on the introductory call. Of 400 scheduled
calls for cognitive interviews, 359 (89.7%) were answered at
thefirst contact, 29 (7.2%) were answered at the second attempt,
and 11 (2.8%) were answered at the third and final attempt. The
research team was not ableto reach one participant for 1 (0.3%)
occasion after three attempts of contact.
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Table 1. Participant demographic characteristics.
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Variable Population (N=100) Momentary model Coverage model
Basic training Enhancedtraining (n=25) Basic training Enhanced training
(n=25) (n=25) (n=25)
Age (years), mean (SD) 40.1 (12.8) 36.4(9.2) 42.6 (13.3) 38.0(11.9) 43.3(15.4)
Gender, n (%)
Female 50 (50) 14 (56) 12 (48) 14 (56) 10 (40)
Male 50 (50) 11 (44) 13 (52) 11 (44) 15 (60)
Ethnicity, n (%)
Non-Hispanic 83 (83) 19 (76) 21(84) 21(84) 22(88)
Hispanic 17 (17) 6 (24) 4(16) 4(16) 3(12)
Race, n (%)
African American 2(2) 0(0) 1(4) 1(4) 0(0)
Asian 9(9) 1(4) 2(8) 2(8) 4(16)
Native American 2(2) 0(0) 1(4) 0(0) 1(4)
Mixed 12 (12) 3(12) 1(4) 4(16) 4(16)
White 75 (75) 21(84) 20 (80) 18 (72) 16 (64)
Marital status, n (%)
Never married 38(39) 10 (40) 7(28) 9(36) 12 (48)
Living with partner 11 (11) 4 (16) 4 (16) 1(4) 2(8)
Married 34(34) 7(28) 9(36) 12 (48) 6 (24)
Divorced 12 (12) 3(12) 3(12) 3(12) 3(12)
Separated 1(1) 0(0) 1(4) 0(0) 0(0)
Widowed 4(4) 1(4) 1(4) 0(0) 2(8)
Education, n (%)
High school graduate 5 (5) 1(4) 0(0) 3(12) 1(4)
Some college 26 (26) 9(36) 8(32) 6 (24) 3(12)
College graduate 60 (60) 10 (40) 16 (64) 14 (56) 20 (80)
Master's degree 6 (6) 5(20) 1(4) 0(0) 0(0)
Doctora degree 3(3) 0(0) 0(0) 2(8) 1(4)
Employment status, n (%)
Employed full time 56 (56) 16 (64) 13(52) 15 (60) 12 (48)
Employed part time 20 (20) 4(16) 7(28) 7(28) 2(8)
Self-employed 7(7) 2(8) 3(12) 0(0) 2(8)
Homemaker 5(5) 1(4) 0(0) 1(4) 3(12)
Retired 6 (6) 0(0) 2(8) 1(4) 3(12)
Unemployed 4(4) 1(4) 0(0) 1(4) 2(8)
Unable to work 2(2 1(4) 0(0) 0(0) 1(4)
Income (US$), n (%)
<20,000 13(13) 8(32) 2(8) 2(8) 1(4)
20,000-34,999 16 (16) 3(12) 5(20) 3(12) 5(20)
35,000-49,999 20 (20) 4(16) 5(20) 7(28) 4(16)
50,000-74,999 18 (18) 4(16) 2(8) 4(12) 8(32)
>75,000 33(33) 6 (24) 11 (44) 9(36) 7(28)
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Reliability of Coding Participants Reporting Time
Frame

Of the 200 interviews conducted for the momentary condition,
one call was excluded because of administrative errors (the call
was accidentally not recorded). The two raters independently
coded all theremaining 199 interviews. They agreed on 74.9%
(134/179) of the interviews, resulting in a moderate interrater
reliability [24] (Cohen k=0.64, 95% CI 0.55-0.73). All
disagreements were resolved by consensus after Cohen K was
calculated.

Reporting Time Frame Categoriesin Momentary
Model Conditions

Of the 199 cognitive interviews collected in the momentary
model conditions, 57 (28.6%) were coded as during the call,

Wen et a

98 (49.3%) were coded asright before the call, 10 (5.1%) were
coded as within 5 minutes of the call, 8 (4.0%) were coded as
within 5-15 minutes of the call, 7 (3.5%) were coded as within
15-60 minutes of the call, 13 (6.5%) were coded as more than
60 minutes prior to the call, and 6 (3.0%) were coded as not
codable (Table 2). The raters reviewed the full interview for
additional informationin 36.2% (72/199) of calls. After thefull
interview review, 8.3% (6/72) of interviews remained uncodable.
Of those coded as not codable, the raterswere unableto identify
areporting timeframefor four interviews because the partici pant
did not provide sufficient information over the entire interview.
The raters were unable to identify a reporting time frame for
the remaining two interviews because participants reported
multiple and conflicting time frames.

Table 2. Reporting time frame categories by training condition (momentary condition).

Reporting time frame categories Overal (N=199), n (%)

Training condition, n (%)

Basic training (n=100) Enhanced training (n=99)

During call or right now 57 (28.6)
Just before the call 98 (49.2)
<5 min before call 10 (5.0)
>5 min, but <15 min before call 8(4.0)
>15 min, but <60 min before call 7(35)
>60 min before call 13 (6.5)
Not codable 6(3.0)

40 (40.0) 17 (17.2)
23(23.0) 75 (75.8)
5(5.0) 5(5.1)
7(7.0) 1(1.0)
7(7.0) 0(0.0)
12 (12.0) 1(1.0)
6 (6.0) 0(0.0)

Distribution of Momentary Reporting Time Frame
Category by Training Condition

Multinomial logistic regression models showed a significant
effect of training on the momentary reporting time frame
categories ()(21:16.6; P<.001). None of the covariatesincluded
in the analytic model were significant. The proportions of
reporting time frame categories by training assignments are
presented in Table 2.

Discussion

Principal Findings

Data collected using EMA methods have the potential to provide
afine-grained understanding of awide range of psychological,
behavioral, and medical phenomena asthey occur in daily life.
Despite the growing interest in EMA for assessing participant
experiences, little attention has been paid to whether participants
adhereto the reporting timeframeinstructionsin EMA studies.
In this study, we examined this question for commonly used
EMA items with momentary reporting instructions.
Unfortunately, the data were not suitable for examining the
guestion for coverage model EMA items, which is discussed
further in the following section. For the momentary condition,
the results showed that although nearly half of the EMA data
were reported to be from theintended timeframe (ie, just before
the call), participants also drew on other reporting time frames,
including during thecall or other time frames before the moment
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before the call. The study also revealed that compared with a
basic training procedure, an enhanced training protocol with
detailed explanations and opportunitiesfor practice was effective
inimproving participants’ adherence to momentary time frame
instructions.

First, we consider our inability to reliably code coverage model
interviews. Compared with the momentary model, there were
many more ways in which a participant could engage in
responding to the coverage model questions. When rating their
experience under the coverage model, participants could have
considered the proximity and duration of arelevant event related
to theinquired experiences and could have reported their rating
based on asingle moment, shorter or longer periodsthat covered
only partsor all thetime between two phone calls. Our interview
protocol was not fully prepared to handle these complexities,
as we used an open-ended approach to elicit responses, and
participants statementswere often too ambiguousto confidently
categorize their responses. Future investigations of how
participants answer coverage model questions will need to
incorporate additional probesin the interview protocol that are
designed to solicit more specific information about the proximity
and duration of experiences.

In terms of the results for the momentary model, this study
provided detailed information about the time framesused inthe
basic and enhanced training conditions so that readers may
consider what they view as acceptabl e adherence to momentary
EMA instructions. We grouped together the categories of during
the call/right now, just before the call, and within 5 minutes of
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the call in our discussion in the following paragraph because,
in our opinion, these seem to be reasonable time frames for
momentary EMA questions. However, other researchers may
find this categorization too liberal for their purposes (eg,
associ ating affective stateswith ambulatory monitoring of heart
rate the minute before the prompt) and instead adopt a more
stringent rule where only those time frames that included how
participants felt just before the call are considered valid.
Researcherswith other goalsfor their EMA studies may choose
to adopt more libera rules.

For participant training, the results for the momentary data
showed that when participants were provided with basic training,
only 68.0% (68/100) of the interviewswere coded into the three
categories of lessthan 5 minutes before the call, just before the
call, and during the call; only 23.0% (23/100) of the interviews
were coded asjust beforethe call. In our view, these percentages
arelessthan ideal and suggest that simply stating the intended
reporting time frame as part of the EMA questionswithout more
detailed participant training is not sufficient to achieve high
adherence rates to the intended time frame. A possible
explanation for this could be that instead of considering the
literal meaning of right before the call, participants may have
responded based on conversational norms[10,19]. For example,
when a participant was asked to rate their hunger level right
before the call, perhaps they may have thought that we meant
to capture their hunger level around the time they last ate
something before the phone call because this information may
be more in line with what is worth communicating based on
conversational norms in daily life (or what the participant
thought the researchers really wanted to know).

When participants were provided with enhanced training before
data collection in the momentary condition, significantly more
cals (75/99, 76%) had a reporting time frame coded as just
before the call and 98% (97/99) had a reporting time frame
coded aslessthan 5 minutes before the call, just beforethe call,
and during the call. Thisis an excellent level of adherence to
the instructions, assuming that a reporting time frame from
within 5 minutes of the prompt isappropriate for one'sresearch
goasand arguesthat researchers should ensure that participants
are thoroughly trained in momentary data collection. This is
especialy important as self-reportsfor momentary EMA because
longer-than-momentary reporting time frames (=2 hours) have
previously been shown to yield systematically higher rating
levels compared with immediate ratings [25]. These level
differences could bias the EMA reports if a sizable portion of
asample did not adhere to the intended reporting time frames.

Although this study provides new information regarding
participants’ self-reported time frames in EMA studies, it has
limitations. First, although the cognitive interview phone calls
were conducted according to a typicall EMA schedule, we
acknowledge the possibility of the mode of administration
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effects. For example, participants responses to a telephone
interviewer could differ from responses provided without an
interviewer. It is possible that participants may tend to provide
more socially desirable responses to the interviewer [26].
Another example of the administration effect could be that the
study participant picks up subtle and unintended verbal cues
from the research team members as they read the items aloud
(eg, emphasis on specific parts of the sentence). Both examples
may have introduced some bias in the resulting data. Second,
it is challenging to verify how and whether the participants
made their ratings based on the intended time frame. For
example, it is possible that some participants responded with
right before the prompt as their answer to the time frame probe
by simply repeating the time frameinstruction from the question
regardless of the time frame they actually used. Future studies
extending thisline of investigation could incorporate additional
interview procedures (eg, using the think-aloud method) that
solicit the details of the thought processes leading up to their
ratings for both the momentary and coverage models. A third
limitation is that we only assessed the time frame associated
with each domain once per participant. An essentia
characteristic of EMA is that it is comprised repeated
assessments of the same constructs, and this feature of EMA
studies may alter the time frames used as a study progresses.
For this reason, the results presented here may only be
generaizableto thefirst few EMA prompts. Future studiesthat
inquire about participants reporting time frames on many
occasions would provide additional information as to whether
participants improve their adherence to the desired time frame
or drift into broader time frames throughout study participation.
Conducting cognitive interviews in a random and intermittent
manner within an existing EMA protocol may potentially bean
opportunity to expand on this question. Thefourth limitation is
the generalizability of the resultsto participants recruited from
the general public. The training effect may be more robust in
M Turk workersthan in the general population, possibly because
MTurk workers tend to be better educated [27] and more
attentive to instructions [28]. Future studies that involve
participants from a more diverse pool of participants would be
ableto further expand on the training effect documented in this
study.

Conclusions

In summary, this study provides evidence that participants do
not reliably use the momentary time frame intended for EMA
protocols when brief instructions are provided; rather, they
provide evidence that respondents often appear to use longer
periods. The results also indicate that training participants with
detailed time frame definitions and providing opportunities to
practice EMA reports during training substantialy improved
participants adherence to the time frame instructions.
Adherence levels in coverage EMA were not codable in this
study; therefore, thisremainsto be aquestion for future research.
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Multimedia Appendix 1

Actual training script for groups assigned to receive basic training for both momentary and coverage model conditions.
[DOCX File, 14 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Actual training script for groups assigned to enhanced training in the momentary model.
[DOCX File, 15 KB-Multimedia Appendix 2]

Multimedia Appendix 3

Actual training script for groups assigned to enhanced training in the coverage model.
[DOCX File, 16 KB-Multimedia Appendix 3]
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