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Abstract
The Timeline Followback (TLFB) interview has been used extensively in the assessment of
alcohol and other substance use. While this methodology has been validated in multiple formats
for multiple behaviors, to date no systematic comparisons have been conducted between the
traditional interview format and online versions. The present research employed a randomized
within-subjects design to compare interview versus online-based TLFB assessments of alcohol
and marijuana use among 102 college students. Participants were randomly assigned to receive
either the online version first or the in-person interview format first. Participants subsequently
completed the second format within 3 days. While we expected few overall differences between
formats, we hypothesized that differences might emerge to the extent that participants are more
comfortable and willing to answer honestly in an online format, which provides a degree of
anonymity. Results were consistent with expectations in suggesting relatively few differences
between the online version and the in-person version. Participants did report feeling more
comfortable in completing the online version. Moreover, greater discomfort during the in-person
assessment was associated with reporting more past-month marijuana use on the online
assessment, but reported discomfort did not moderate differences between formats in reported
alcohol consumption.

Keywords
alcohol; marijuana; validity; Timeline Followback; online

The Timeline Followback (TLFB; Sobell & Sobell, 1992) is a measure used to collect
detailed alcohol and other drug use information from research participants and clinical
populations in community, academic, and medical settings. The traditional TLFB involves a
structured interview with the use of a calendar to allow participants to indicate the occasions
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when they used alcohol and/or other drugs over a particular time period (e.g., 30 days).
Since the TLFB is more detailed than standard quantity-frequency measures, it can yield
extensive information about patterns, frequencies, and quantities of behavior. This tool can
be very useful in helping individuals examine their patterns of substance use, while also
helping clinicians and researchers better understand behaviors of individuals struggling with
substance abuse problems.

Since its development, the TLFB has been adapted to capture important substance use
behavior in diverse formats. In addition to in-person interviews (Sobell, Sobell, Leo, &
Cancilla, 1988), the TLFB has demonstrated reliability and validity when facilitated by an
interviewer in group settings (LaBrie, Pedersen, & Earleywine, 2005; Pedersen & LaBrie,
2006) and over the phone (Breslin, Sobell, Sobell, Buchan, & Kwan, 1996; Sobell, Brown,
Leo, & Sobell, 1996). It has also demonstrated utility when self-administered in written
forms (Collins, Kashdan, Koutsky, Morsheimer, & Vetter, 2008), by automated telephone
prompts (Maisto, Conigliaro, Gordon, McGinnis, & Justice, 2008; Searles, Helzer, Rose, &
Badger, 2002), and by computer-based formats in laboratory settings (Sobell, Brown et al.,
1996). The TLFB has been used with a variety of populations including adolescents (e.g.,
Levy et al., 2004), college students (e.g., Fishburne & Brown, 2006; Sobell, Sobell, Klajner,
Pavan, & Basian, 1986), homeless adults (e.g., Sacks, Drake, Williams, Banks, & Herrell,
2003) and psychiatric outpatients (e.g., Carey, 1997; Roy et al., 2008). In addition to alcohol
use, the TLFB has been used to collect individual data on marijuana use (e.g., Donohue et
al., 2004; Sobell, Sobell et al., 1996), cigarette smoking (e.g., Brown, Burgess, Sales, Evans,
& Miller, 1998; Gariti, Alterman, Ehrman, & Pettinati, 1998), risky sexual behavior (e.g.,
Carey, Carey, Maisto, Gordon, & Weinhardt, 2001; Copersino, Meade, Bigelow, & Brooner,
2010), and use of illicit drugs such as cocaine and heroin (e.g., Ehrman & Robbins, 1994;
Hersh, Mulgrew, VanKirk, & Kranzler, 1999).

Online Methods of Data Collection
As technology advances and interactive Internet-based assessments become more practical
and common, it is important to validate this widespread measure for use in these domains.
The benefits of collecting data using the Internet include ease and expanded time of survey
access and recruitment, standardization of questions, reduced cost and time, and fewer data
entry errors (Moore, Soderquist, & Werch, 2005; Riva, Terruzi, & Anolli, 2003; Strecher,
2007). Electronic methods may further provide a greater sense of anonymity, thereby
reducing underreporting of undesirable or stigmatizing behaviors such as underage and illicit
substance use (Farvolden, Cunningham, & Selby, 2009; Turner et al., 1998).

Existing studies have found relatively minor or no differences between data collected
electronically versus more traditional paper-and-pencil and interview methods (Khadjesari et
al., 2009; Kypri, Gallagher, & Cashell-Smith, 2004; Miller et al., 2002). In general, alcohol
use measures such as the Alcohol Use Identification Test (Saunders, Aasland, Babor, de la
Fuente, & Grant, 1993) and the Rutgers Alcohol Problem Index (White & Labouvie, 1989)
appear to collect comparable data in both online and paper-and-pencil formats. To date, little
research has evaluated standard TLFB interviews with self-administered Internet-based
TLFB assessments. Hoeppner, Stout, Jackson, and Barnett (2010) compared an online 7-day
TLFB assessment to standard 30-day in-person TLFB interviews and found more proximal
reports of behavior within the 7-day TLFB may have been more accurate than
retrospectively reported behavior collected during the in-person interview. However, it is
unclear if standard TLFB formats (e.g., retrospective reports of past 90 days) compare to
traditional and online formats. Concerns exist when online translations of traditional paper-
and-pencil or interview assessments are utilized in research without empirically testing the
validity of the measure in the new format (Buchanan et al., 2005; Del Boca & Darkes, 2003;
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Gosling, Vazire, Srivastava, & John, 2004). Thus, the current study employed a randomized
within-subjects design to evaluate utility of an online TLFB assessment. We compared
participants’ reported past 90-day drinking and marijuana use on a standard in-person TLFB
interview to a similar online-delivered version. It was hypothesized that participants would
report similar amounts of drinking and marijuana use during both administrations of the
TLFB. However, as a greater degree of anonymity from online questionnaires may help
assist in greater reports of illegal and stigmatized behaviors (Turner et al., 1998), we
hypothesized that those participants who reported less comfort during the in-person TLFB
would report higher levels of alcohol and marijuana use on the online TLFB.

Method
Participants

Participants were 130 college students from a northwestern university who were enrolled in
Psychology 101 courses during the 2010–2011 academic year. Students had the option to
sign up for this study or approximately 20 other studies to receive extra credit for the course.
Students who chose to participate in this study were asked to complete in-person and online
forms of the TLFB assessment for both alcohol and marijuana use. These drugs were chosen
due to their prevalence in college student populations (approximately 80% drink; one third
use marijuana [Johnston, O’Malley, Bachman, & Schulenberg, 2010]). Of 130 participants,
102 (79%) completed both the in-person TLFB interview and the online TLFB. Only
participants who completed both assessments were included in analyses. These participants
had a mean age of 19.34 (SD = 1.44) and 52% were women. Forty-eight percent identified
as White/Caucasian, 32% as Asian/Asian American, 4% as Hispanic/Latino(a), 2% as
Hawaiian/Pacific Islander, 7% identified as “mixed ethnicities,” and 7% identified as “other
ethnicities.” Most (78%) participants were first- or second-year students. There were no
differences in demographic variables or substance use between completers and
noncompleters.

Procedures
Participants were randomized to receive the in-person or online assessment first. Participants
who received the in-person assessment first (n = 55) read and signed a Human Subjects
approved consent form during this first meeting, while participants in the online first
condition (n = 47) read and electronically signed the consent form online. Participants were
given a final survey after completing their second TLFB format. Confidential PIN codes
were used in data collection. To capture 90 days of behavior for analyses, participants
completed both TLFB assessments for the past 100 days, in order to match days between the
two assessments for analyses. Online-first participants received a link to the online TLFB
via email and were asked to fill it out within 3 days. Participants attended the in-person
interview between 1 and 3 days after they filled out the online TLFB; likewise, in-person
first participants attended a scheduled in-person interview and were emailed a link to the
online TLFB 1 to 3 days after the interview. All participants completed the second
assessment between 1 and 3 days after filling out their first assigned TLFB assessment.

During both assessments, participants indicated number of standard drinks they had each
day (e.g., 12-oz. beer, 4-oz. wine, 1.25-oz. shot of distilled spirits), number of hours spent
drinking that day, and number of times they used marijuana on each day. As per Sobell and
Sobell (2000), participants indicated “marker days” on both versions to help assist their
recall of behavior. The online version of the TLFB imitated the in-person calendar with one
month per screen and input text boxes in each day for the participant to enter their data. The
participant could browse forward or backward to different months using on-screen buttons,
then clicked a “submit” button to finalize their answers. For the in-person TLFB interview,

Pedersen et al. Page 3

Psychol Addict Behav. Author manuscript; available in PMC 2013 July 17.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



participants were randomly assigned to either a male or female (one of each) undergraduate
research assistant who helped them complete the in-person TLFB assessment. To
standardize procedures, during the in-person interview the research assistant read the same
instructions that were provided on the online version (modified from Sobell & Sobell, 2000).
Standard drink information and suggestions for memory recall were provided similarly in
both formats.

Characteristics of Assessments
After completing their second version of the TLFB, participants completed five 5-point
Likert-type scales regarding the degree of comfort felt during the in-person interview and on
the online assessment (0 = very uncomfortable to 4 = very comfortable; 2 = neutral),
difficulty recalling behavior over the past 90 days during the in-person interview and on the
online assessment (0 = not at all difficult to 4 = extremely difficult), and the degree to which
they remembered their responses from the first version of the assessment when filling out
the second version (0 = not at all to 4 = to a large extent). Participants who received the
online TLFB second received this questionnaire in an online format while those who
received the in-person TLFB second received this questionnaire as a paper-and-pencil
survey.

Analytic Plan
While the TLFB assessment can yield multiple pieces of important substance use
information, we chose to examine 10 outcome variables that would provide a range of
behaviors typically assessed with the TLFB. Specifically, we examined total drinks
consumed in the past month (30 days) and over the entire 90-day period; drinking days in
the past 30 days and over the 90-day period; two calculated variables of average drinks per
occasion in the past 30 days and past 90 days (total drinks divided by drinking days); peak
drinks consumed in the past 30 and 90 days; and days used marijuana in the past 30 and 90
days. We first conducted a series of paired samples t tests to determine if there were within-
subjects mean differences between in-person and online TLFB versions. We also examined
correlations between comparable variables in each version. We next conducted a series of
repeated measures ANOVAs with degree to which participants remembered their answers
between the first and second assessment as a covariate. These analyses were conducted to
determine how remembering of responses influenced reports between TLFB versions.
Finally, to examine the hypothesis that participants may report more illegal behavior on the
online assessment if they experienced some discomfort completing the assessment in-
person, we examined the differences in past 30-day and 90-day marijuana use between the
in-person and online versions of the TLFB by the level of comfort reported during the in-
person interview and the online assessment. Significant interactions were graphed according
to Cohen, Cohen, West, and Aiken (2003) with high and low values of the covariate
specified as one standard deviation above and below the mean, respectively.

Results
Differences Between TLFB Versions

Table 1 contains the means and standard deviations for reported behavior on the in-person
and online TLFBs in the past 90 days and the past 30 days. Overall, participants’ drinking
behavior was not reported as statistically different between versions of the TLFB.
Correlations between the drinking variables ranged from r = .87 to r = .95. The exception
was average drinks per occasion, which was significantly higher on the online version for
the past 90 days, t(99) = 2.67, p < .001, d = .28, and the past 30 days, t(92) = 2.76, p < .01, d
= .30. “Days used marijuana” was also significantly different across the two versions of the
TLFB, with higher reported frequencies on the online version for both the past 90 days,
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t(101) = 2.81, p < .01, d = .31, and past 30 days, t(101) = 2.75, p < .01, d = .30. There were
no assessment condition × remembering of responses interactions for any of the 10
outcomes examined.

Characteristics of the Assessments
There were no observable effects on order of administration with the exception of drinking
days per month reported on the online TLFB. Those who received the online TLFB first
reported about two more drinking days in the past 30 days than those who received the in-
person assessment first, t(100) = 2.05, p < .05, partial η2 = .02. Participants reported
comparable means for difficulty remembering behavior on both versions of the TLFB (see
Table 1). However, participants reported a greater comfort level when filling out the online
TLFB compared to the in-person TLFB, t(98) = 4.11, p < .001, d = .41. Participants reported
a mean of 1.98 (SD = 1.00) for the item assessing the degree they remembered their
responses from the first version when filling out the second version. This corresponded to a
response option of “to a fair extent.”

Comfort level on the assessments—While there was no significant effect for 90-day
marijuana use, there was an assessment condition × in-person comfort level interaction for
30-day reported marijuana use, such that those participants who reported lower levels of
comfort during the in-person TLFB experienced greater differences in their responses
between assessments, F(1, 97) = 4.04, p < .001, partial η2 = .04. Participants with lower
levels of comfort during the in-person TLFB reported approximately one more day of
marijuana use in the past month online, while those with higher levels of comfort reported
similar marijuana using days on both assessments (see Figure 1). There were no significant
condition × online version comfort level interactions for 30- or 90-day reported marijuana
use.

Discussion
The TLFB has been extensively evaluated in varying formats for a number of substances
and behaviors, yet little research has systematically compared the in-person interview format
with an online version. This is important because advantages of online assessment (e.g.,
accessibility, standardization, low cost) would be of little value without confidence in the
reliability and validity of data provided. Overall results supported previous research
suggesting few differences between online formats and traditional assessments (Khadjesari
et al., 2009; Kypri et al., 2004; Miller et al., 2002). This research expands on the work of
Hoeppner and colleagues (2010) and offers a different comparison in suggesting, at least in
this study, that retrospectively collected online TLFB data was comparable to in-person
retrospectively collected TLFB data. Observed differences were small but consistently in the
expected direction of more reported behavior on the online version.

We did find some support for the notion that individuals may feel more at ease in
completing online assessments and that less comfort in the in-person interview was
associated with reporting more marijuana use in the past month on the online TLFB.
However, it is also possible that differences observed may have resulted from interviewer
prompts helping participants better recall the days they may not have used substances.
Furthermore, participants may have overestimated their marijuana use during the online
assessment. While TLFB assessments may be superior to single-item measures (e.g., “how
many days did you drink alcohol in the past month?”) in terms of the richness of data
collected (Carney, Tennen, Affleck, Del Boca, & Kranzler, 1998; Del Boca & Darkes, 2003;
Sobell & Sobell, 1995), it is unclear which format yielded more accurate data. Future work
can compare data from the online-based TLFB with daily reports of behavior or collateral
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reports. There is substantial value in online-based methods if the provision of greater
comfort allows individuals to report more accurate behavior compared to in-person and
paper-and-pencil formats.

The present research supports flexibility in the development of intervention and treatment
protocols utilizing online or in-person assessments. Many brief in-person interventions with
college students (e.g., BASICS; Dimeff, Baer, Kivlahan, & Marlatt, 1999) require
assessment of drinking and drug use that is used in feedback during the intervention.
Collecting these data ahead of time via online surveys can reduce the burden on campus
resources by using in-person time for actual intervention content rather than data gathering.
Additionally, successful screening and interventions for alcohol and drug problems have
been implemented entirely using web-based methods (e.g., Neighbors, Lee, Lewis, Fossos,
& Walter, 2009; Sinadinovic, Berman, Hasson, & Wennberg, 2010), and individuals may
actually prefer these assessment and intervention methods to face-to-face ones (Kypri,
Saunders, & Gallagher, 2003).

There are pros and cons of online versus in-person assessments that are likely to vary
considerably based on available resources and program goals. Online assessment may not be
feasible for all programs or populations targeted. College students may have a higher
comfort level with online assessments relative to older adults or other populations. In-person
assessments offer the opportunity to build rapport, correct inconsistencies, and observe and
respond to nonverbal behaviors, defensiveness, and/or distractions. The present findings
suggest these factors can be considered without having to also be as concerned about
whether online assessment will provide comparable responses regarding alcohol or drug use.
For the most part, they do appear to provide comparable responses and related difficulties in
behavior recall, though consideration of the comfort level of respondents is important.

Several limitations are worth mentioning in considering the present research. First, the
reported correlations between substance use items on the two versions do not necessarily
suggest equivalent mean scores between assessments. Additionally, the sample size was
small and findings may not generalize to other populations. College students differ in
important ways from the population at large and from populations who may seek treatment
for alcohol or other substances. Findings related to drinking days in the past month are
qualified by the order effects observed related to this variable. The marijuana assessment
was limited to days used and did not include a measure of quantity, and it is unclear whether
differences in marijuana use between formats would be similar with more precise
assessments. The TLFB interviewers in this study were undergraduate research assistants
without extensive training in clinical assessment. While interviewers attended supervision
and discussed their interviews with supervisors, sessions were not recorded and fidelity to
protocol could not be objectively verified. Finally, although we asked participants the degree
to which they recalled their answers between assessments, memory effects were likely
present when recalling behaviors during the second assessment. Studies with longer periods
between assessments are necessary.

In sum, the present research provides a unique contribution to further establishing utility of
the TLFB administered in an online format. Overall, differences between online and in-
person formats were relatively small. Some support was found for a higher level of comfort
in completing the online version, and a lower level of comfort during the in-person interview
was associated with reporting more past month marijuana use during the online version of
the assessment.
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Figure 1.
In-person comfort level predicting reported marijuana using days in the past month.
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