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Abstract

Background: Timeline Followback (TLFB) interview methods are used to assess a variety of 

health behaviors, including alcohol use, drug use, and sexual behavior. While several online 

TLFBs have been developed, most focus on single behaviors, and few studies have explored their 

validity in assessing multiple risk behaviors using a single online TLFB.

Objective: To examine the validity of a customizable web application (Timeline) for assessing 

alcohol use, drug use, and sexual behavior among high-risk men who have sex with men.

Methods: Participants (N = 15 men) completed standardized survey instruments before 

undergoing a 30-day daily diary procedure where they submitted daily reports of health risk 

behaviors via smartphone. They then completed a Timeline at the end of the 30-day period 

covering the same time interval.

Results: Comparing a baseline administration of Timeline with popular surveys of health risk 

behaviors supported Timeline’s validity (r=0.41–0.59 for alcohol use, r=0.83 for drug use, and 

r=0.34–0.52). While participants reported similar amounts of each behavior via daily diary as they 

did on a follow-up Timeline (r=0.55–0.88 for alcohol use, r=0.69 for drug use, and r=0.87–0.92 

for sexual behaviors), results provided evidence of underreporting on the Timeline. Timing of 

behaviors also frequently disagreed across these methods.

Conclusions: Timeline is valid for assessing overall engagement in alcohol use, drug use, and 

sexual behavior over a 30-day window. However, researchers interested in the specific timing of 

behaviors within assessment intervals may wish to use smaller follow-up intervals (e.g., 7-days, 

14-days) or more intensive reporting methods (e.g., daily diary).
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BACKGROUND

The Timeline Followback (TLFB; 1, 2) is an approach to assessing health behaviors that 

originally focused on alcohol use. The TLFB presents respondents with a calendar of a 

specific time period (e.g., the past 30 days) and asks them to identify important events that 

occurred (e.g., birthdays, anniversaries) during that time to aid in recall. Respondents are 

then asked to identify specific days on which they engaged in a behavior (e.g., drinking), 

before reporting details of their behavior on that day (e.g., number of drinks consumed), 

beginning from the most recent day to the most distal. Thus, the TLFB collects both 

cumulative and detailed, day-level data about behaviors over a given time interval. This 

approach may improve recall by avoiding the need for respondents to aggregate behaviors 

over broad recall intervals (3). The TLFB approach has been applied to a variety of 

behaviors, including alcohol use, other drug use, and sexual behavior (e.g., 1, 4, 5), and has 

been used in a variety of populations, including college students, those with substance use 

disorders, and others (e.g., 6, 7, 8).

While current research supports the reliability of TLFB methods across a variety of 

behaviors and delivery methods (9–11), studies exploring the convergent validity of TLFB 

suggest that it may vary based on the behaviors assessed and measures against which TLFB 

is compared. Early studies comparing TLFBs with aggregate surveys assessing the same 

behaviors have shown sizable associations between these two measures (4, 5). Findings from 

studies of alcohol and drug use that compared TLFBs with relevant biomarkers have largely 

supported the validity of TLFBs (12, 13). A key limitation is that these studies often cannot 

establish validity of timing of behaviors on the day level as reported on the TLFB. One 

exception is a recent study that found one-week TLFBs largely agreed with biomarker data 

collected in real-time using transdermal alcohol sensors (14).

Another approach to exploring the validity of the timing of behaviors reported on the TLFB 

at the day level is to compare these reports with intensive surveys that also assess the 

behavior daily over the same period of time, using daily phone calls or online “diaries.” 

Although some studies demonstrated considerable agreement between these methods of 

assessment (15, 16), others showed that alcohol use was significantly underreported on the 

TLFB compared to daily assessments (17, 18). Studies of sexual behavior echo these 

findings (19, 20), adding that participants’ reports on a given day are often discrepant across 

these methods (21). These findings suggest that while the TLFB may provide reasonable 

estimates of overall behaviors, respondents may underreport their behaviors on the TLFB 

and may have problems accurately reporting timing of behaviors. More studies that compare 

TLFBs with daily self-reports are needed, especially those including sexual behavior.

The TLFB has been adapted for computer and online delivery, which has many advantages, 

including standardizing delivery, reducing researcher/participant burden, enabling remote 

data collection, and increasing participant privacy/confidentiality, key concerns for studies of 
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drug use and sexual behavior (22, 23). While several studies have shown no differences 

between TLFB data collected via computer/online versus interviews (24–26), at least one 

found that respondents may report more behaviors via online-delivered TLFBs compared to 

interviews (25). These results suggest online and computerized TLFBs are at least equivalent 

to interview-delivered TLFBs for assessing alcohol and drug use.

However, online TLFB tools have important areas for improvement. First, most currently 

existing tools were developed for use in specific studies and assess only one or two 

behaviors. A more flexible solution could allow researchers to customize types of behaviors 

assessed and details of interest for each. Second, many existing online TLFB tools employ 

overly simplified user interfaces displaying text and plain fields presented in calendar-like 

layouts. A more graphically-oriented interface could increase user engagement and assist in 

recall, especially when assessing different types of behaviors in the same study (e.g., alcohol 

and drug use).

To address these limitations, we developed a tool (Timeline) that provides a flexible and 

interactive approach to collecting data on multiple health behaviors. In this manuscript, we 

describe Timeline and its functionality. We also describe a small validation study that we 

conducted during the initial phase of a larger study. This study preliminarily explores the 

convergent validity of this tool for collecting reports of alcohol use, drug use, and sexual 

behavior among high-risk men who have sex with men (MSM), by comparing this data with 

other common survey instruments and daily diary assessments collected via smartphone. We 

hypothesized that Timeline-collected assessments of alcohol/drug use and sexual behavior 

would be strongly positively associated with reported behaviors on daily diary surveys, but 

that Timeline-reported behaviors may be underreported compared to daily reports.

METHODS

Participants

Participants were recruited from Rhode Island and the greater Boston, Massachusetts area 

from popular gay-oriented smartphone apps (e.g., Grindr), social media, or in-person 

outreach to participate in a daily diary study on alcohol/drug use and HIV risk. Eligible 

participants were (a) males, (b) over age 18, who (c) self-reported being HIV-negative, (d) 

reported at least one condomless anal sex event with a casual male partner in the last 30 

days, and (e) were “at-risk” drinkers, meaning they reported consuming either 14+ drinks 

per week or 5+ drinks on a single occasion at least once in the last month (NIAAA). 

Participants were ineligible if they were (a) currently taking pre-exposure prophylaxis 

(PrEP) for HIV prevention, (b) were not fluent in English, (c) were currently receiving 

alcohol/drug treatment, or (d) had been diagnosed with a serious mental illness (e.g., 

schizophrenia, bipolar disorder). Although we recently reported data from a different TLFB 

in a feasibility study of intensive longitudinal methods (blinded), the sample reported here 

represents a unique sample of fifteen participants who enrolled in the full daily diary study 

and used the most recent version of Timeline app described below. Thus, the sample 

reported here does not overlap with this previous sample. Descriptive characteristics of this 

sample are provided in Table 1.
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297 participants were screened for eligibility for this and other studies via our recruitment 

pool between March to July 2017. 61 met eligibility criteria for the larger study, and 18 were 

enrolled. Three participants (17%) withdrew prior to completing the four-week study, most 

often in the first two weeks. The most common reason for withdrawal was that frequent 

completion of smartphone surveys was incompatible with work/school schedules or other 

demands. 55.6% were recruited via Grindr, 22.2% from FB, and 22.2% from Instagram.

Measures

Timeline—is an interactive, customizable web application that allows researchers to assess 

many behaviors online, using a TLFB-like approach. In an ‘admin’ dashboard, 

administrators create new studies, specify their start/end dates, and set a recall window: 7, 

14, 30, or 60 days. Administrators can specify type and order of pre-specified behaviors they 

wish to assess (alcohol/drug use, sexual behavior, medication adherence), or add custom 

forms and icons to assess new behaviors. To add a new participant to each study, 

administrators add a unique four-digit ID number to the study’s panel and enter a ‘start date’ 

for each that corresponds with the beginning of that participant’s recall period.

After a participant’s ID number and start date have been added to the admin panel, 

participants complete Timeline by entering this administrator-assigned ID number and 

setting a password for their account. Participants then respond to any parent questions before 

being presented with a calendar that reflects the recall interval specified during study set-up. 

These intervals are ‘rolling’ based on the start date specified for each participant, so that 

they begin recalling for this first interval the first time they log in, regardless of when they 

access Timeline. If the study is longitudinal, recall will begin at the last date participants 

completed during their last login. After the calendar is presented, participants are asked to 

identify important days that occurred during the recall window, and then specify why each 

day was significant (e.g., birthday, anniversary). Then, participants are asked to identify the 

days on which each specified behavior occurred during that interval, and each day is marked 

by a behavior-specific icon (see Figure 1). After all days on which each behavior occurred 

are identified, a ‘detail’ view then allows participants to respond to a set of administrator-

specified questions about the behaviors that occurred on each specific day (e.g., “how many 

standard drinks did you consume?”). A calendar with identified behaviors is provided on 

these screens as a visual aid (see Figure 2).

Since Timeline uses ID numbers instead of personal information, the data collected, stored, 

and exported is inherently de-identified to ensure confidentiality. Data collected is exported 

for each study in .csv format through the admin panel. To connect participants with 

Timeline, researchers can provide them with either a main study URL or an ID-specific 

URL, which may prevent ID entry errors. Using ID-specific URLs facilitates connecting 

Timeline with popular online survey tools (e.g., Qualtrics®), using embedded data and query 

strings.

In this study, Timeline was used to assess alcohol use, drug use, and sexual behavior over 

two 30-day periods: one assessing the 30 days prior to enrollment, and the other 30 days 

later, at study completion. For alcohol use, participants were asked how many standard 

drinks (12 oz. beer, 5 oz. wine, 1 oz. of liquor) they consumed each drinking day and were 
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provided with a visual key to assist in responding. For each day on which drug use was 

reported, participants were asked which drugs they used. Finally, for each day participants 

reported engaging in sexual behavior, participants were asked how many partners they had 

(up to 4 could be reported), the gender of each partner, whether or not they engaged in oral, 

insertive anal, receptive anal, or vaginal sex that day, and whether or not a condom was used 

for each act. Participants could identify that multiple behaviors occurred on a single day.

Daily diary assessments.—Participants submitted daily reports of their alcohol use, 

drug use, and sexual behavior the previous day using MetricWire (http://metricwire.com/), a 

smartphone app used for survey research. Daily surveys asked about alcohol use, drug use, 

and sexual activity in a way that mirrored Timeline’s assessment of specific days. Days with 

missing data using either method were deleted casewise

Baseline measures.—Several individual-level assessments were collected during 

participants’ baseline appointments and were used in this study to explore Timeline’s 

validity.

Alcohol Use Disorders Identification Test (AUDIT).: The AUDIT is 10-item survey that 

assesses alcohol use and related problems over the past year (27) and has excellent 

psychometric properties (28). We used the first three items from the AUDIT, which assess 

frequency and quantity of alcohol use and frequency of binge drinking, to compare them 

with drinking reports submitted via Timeline.

Drug Abuse Screening Test (DAST-10).: The DAST is a 10-item survey that assesses drug-

related problems (29) and has good psychometric properties (30). We used the DAST total 

score to compare with drug use reports submitted using Timeline.

Sexual Behavior Survey (SBS; 31).: A version of the SBS, modified to suit men who have 

sex with men, was used to assess number of male sex partners and anal sex partners in the 

past year. The SBS assessed how frequently participants used condoms during insertive and 

receptive anal sex in the past year, rated on a 1 (always) to 5 (never) scale.

Procedures

Participants were screened online. After consenting, those who met basic eligibility criteria 

were oriented to study procedures through in-person visits or video calls. During these 

appointments, participants completed baseline surveys and a Timeline of their alcohol use, 

drug use, and sexual behavior over the 30 days prior to enrollment. Next, research staff 

guided participants in downloading the MetricWire app for daily diary data collection. 

Participants were instructed to complete an assessment on their smartphone once each day 

for 30 days, as soon as possible after waking. Push notifications reminded them to do so 

each day at 9:00 a.m, though participants could complete these assessments within a 12 hour 

window. At the end of the 30-day period, participants completed another Timeline 

assessment, this time assessing the same 30-day period as the daily diary assessments.

Compensation was provided based on daily diary response rates. Participants enrolling in 

person were paid $2 for each diary assessment they submitted, plus a bonus of $10 for every 

Wray et al. Page 5

Am J Drug Alcohol Abuse. Author manuscript; available in PMC 2020 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://metricwire.com/


week they submitted 100% of these assessments, for a total possible payment of $100. 

Those enrolling via video call were paid $1.40 for each morning assessment, plus a bonus of 

$10 for every week they submitted 100% of reports, for a total possible payment of $82. All 

procedures were approved by the Institutional Review Board of [masked for review].

Analysis Plan

We first reviewed both the daily diary and Timeline responses for any missing data, and then 

matched daily diary responses (based on the date and time they were submitted) to Timeline-

collected data. We then calculated descriptive statistics for demographics and all behavioral 

data of interest. To explore the validity of data collected using Timeline, we estimated 

pairwise correlations between Timeline variables and baseline assessments of similar 

constructs/behaviors, and between Timeline variables and the total/average of each behavior 

reported via daily diary. Finally, we compared the extent to which day-level reports of 

alcohol use, drug use, and sexual behavior agreed across the daily diary and Timeline 

assessments using Fleiss’ kappa for absolute agreement (32). All statistical analyses were 

conducted in Stata 13 (Stata Corp., 2013).

RESULTS

Fifteen participants completed the study, 13 of whom were enrolled via video call 

appointments (83%). Participants provided 98.2% of daily diary assessments within 12 

hours of being prompted across the 30-day study period, and all participants completed both 

baseline and follow-up versions of Timeline. After dropping lagged days, this resulted in 

available data for 439 days. Table 2 shows bivariate correlations between Timeline-generated 

summary variables and relevant items from baseline surveys. These correlations ranged from 

moderate to strong (r = 0.50–0.59), suggesting that Timeline variables are generally related 

to items from other surveys that assess the same or similar concepts. While the correlation 

between frequency of drinking as measured by the AUDIT and number of drinking days 

reported via Timeline showed a more modest relationship (r=0.41), this may be due to slight 

differences between the two variables: the AUDIT asks participants to indicate how often 

they typically drank in a given month over the past year, while the Timeline asks participants 

to indicate the specific days on which they drank in the past month. Similarly, a modest 

correlation (r=0.34) was observed between the number of male sex partners participants 

reported over the past year on the SBS versus the number of sex events reported on 

Timeline, but these variables assess slightly different constructs (i.e., number of partners 
versus number of events) as well as different recall intervals. These findings suggest that 

assessing these behaviors with the Timeline meets conventional standards for concurrent 

validity.

Participant mean totals for each behavior reported via daily diary and Timeline are provided 

in Table 3, with bivariate correlations between overall reports of each behavior for the two 

assessment methods. These results suggest overall engagement in each behavior was similar 

across methods, but that participants reported fewer behaviors on Timeline than they did via 

daily diary. Although this difference was modest for most behaviors, total number of 

drinking days, “heavy” drinking days, and drug use days differed more substantially, with 
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participants reporting an average of 3.7 fewer drinking days, 1.9 fewer “heavy” drinking 

days, and 1.7 fewer drug use days via Timeline than they did through daily diaries. This may 

explain the modest bivariate correlations observed between the two methods for these 

behaviors (r = 0.55–0.69), when compared with others (r = 0.87–0.92). Figure 3 provides 

scatterplots of the total number of each behavior, as reported on Timeline (x axis) and via 

daily diary (y axis). The diagonal reference line represents what would be perfect agreement 

between the two methods. Across behaviors, total values appear to be largely grouped above 

this reference line, offering further support for the conclusion that participants reported 

slightly more behaviors via daily diary than they did through Timeline.

Finally, Table 4 shows the day-level agreement between the two methods for each behavior, 

with Fleiss’ kappa statistics for the average agreement between the two methods on specific 

days. These results suggest that there was substantial agreement about whether “heavy” 

drinking, drug use, and any sexual activity occurred on a specific day, when averaging day-

level agreement across the entire 30-day period. Reports of these behaviors agreed on more 

than 80% of days, and agreed more often than might be expected by chance alone (p < .05). 

However, overall average agreement between the methods was considerably poorer when 

comparing reports about more moderate levels of alcohol use, as well as for specific types of 

sex events, like whether or not anal sex and/or condomless anal sex (CAS) occurred on that 

day. While reports across the two methods agreed more often than might be expected by 

chance for any alcohol use on a given day, the methods agreed less than 70% of the time. On 

days when sex was reported via at least one of the methods, reports of anal sex and CAS 

agreed no more often than might be expected by chance, and about 45% and 51% of the 

time, respectively. Importantly, for most behaviors, agreement across the methods was 

substantially worse and likely below an acceptable level (< 80%) for days that occurred 15–

30 days before participants recalled them on Timeline. Agreement was improved (above this 

80% threshold in most cases) for days that participants recalled no more than 14 days after 

they had passed. Two exceptions were days on which any anal sex or CAS had occurred, 

which agreed on 53% and 60% of days across methods for days that participants recalled 

<14 days later. In the final week of the study period, however, agreement for these two 

behaviors rose to 62% and 83%, respectively.

DISCUSSION

Overall, this study’s results suggest that Timeline can yield accurate data about respondents’ 

total alcohol use, drug use, and sexual behavior during a 30-day recall window, and that 

these data are valid when compared to common survey instruments that require participants 

to report aggregated behaviors over broad time intervals. This is consistent with past studies 

showing the TLFB is broadly valid for assessing these risk behaviors when compared with 

standardized survey measures (4, 5, 8). As such, Timeline may provide a viable alternative 

to these survey measures in studies that require more precision and details about specific 

behaviors that have occurred over more constrained intervals of time. However, our findings 

showed participants tended to underreport behaviors on Timeline compared with a more 

intensive assessment method that minimizes recall biases (e.g., daily diary). While 

correspondence between the two methods was generally high for total reports of most 

behaviors (especially sexual behaviors), participants reported an average of 31% fewer 
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drinking days, 34% fewer “heavy” drinking days, and 24% fewer drug use days on the 

Timeline than they did via daily diary. These results are consistent with past studies showing 

that participants may underreport these behaviors on the TLFB when compared with daily 

assessments (17, 18, 20). Our results further suggest that Timeline may produce less 

accurate data about timing of behaviors when compared to daily assessment methods, 

especially when requiring participants to recall behaviors that occurred between 15 and 30 

days in the past. This is consistent with other similar studies showing that day-level 

correspondence between alcohol, drug, and sexual behaviors reported on a TLFB and daily 

assessment methods was poor (21).

Together, these findings suggest researchers should consider several factors when 

determining whether using Timeline is appropriate. First, Timeline may be best suited for 

when researchers are interested in participants’ overall involvement in a given health 

behavior over a constrained time interval (≈30 days or fewer), rather than the specific timing 
of behaviors. For example, studies exploring the co-occurrence of multiple behaviors, such 

as alcohol/drug use with sexual risk behavior or dual use of alcohol and marijuana, might 

consider whether a more intensive method that minimizes recall bias is more appropriate, 

while weighing participant burden. For studies like these, a more intensive assessment 

method may provide a stronger degree of evidence for observed associations.

Second, our results suggest that choice of recall interval may affect report accuracy. 

Correspondence between Timeline and daily diary reports was improved when participants 

recalled their behavior 14 or fewer days after they occurred. This is consistent with previous 

research suggesting that repeated 7-day TLFB enhances accuracy of self-reported alcohol 

use compared to 30-day TLFB (33). Thus, researchers should minimize recall window 

length whenever possible, especially in studies of populations in which risk behaviors are 

high-frequency events (e.g., heavy drinkers, heavy drug users, those at high risk for HIV), 

since specific details of these behaviors might be more difficult to recall at broader intervals.

Finally, our findings suggest Timeline may be more appropriate for studies focusing on 

certain behaviors and outcomes. While correspondence between the two methods in 

participants’ overall engagement in various sexual behaviors, typical quantity of alcohol use, 

and drug use were reasonable, correspondence between total number of drinking days and 

“heavy” drinking days were more modest when assessed at 30-day intervals. As such, 

researchers might consider using more intensive methods for studies focused on “binge” 

drinking or how often participants drank, or choose a shorter recall interval.

Limitations

While this study has a number of key strengths, several limitations are important to note. 

First, the study involved a relatively small sample. While most participants reported a high 

frequency of each behavior of interest during the study period, conducting the same analyses 

with more participants would likely have produced more stable and certain results. Second, 

since we compared daily diary reports over 30 days with a Timeline completed at the end of 

that period, the correspondence between these two methods could be inflated because 

submitting daily reports may have improved recall on Timeline. Thus, the accuracy of 

Timeline may be lower without a daily diary procedure. However, participants were not 
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explicitly informed that they would be asked to recall these behaviors at the end of the 30-

day period in an effort to minimize this effect. Finally, this study was focused on men who 

have sex with men recruited from dating apps and social media, so these findings may not 

generalize to other populations. However, focusing on a heavy drinking, high-risk subset of 

this population provides an especially stringent test of Timeline’s validity: for these 

participants, alcohol use and sexual behaviors were inherently high-frequency events, 

meaning that a variety of risk behaviors occurred during a relatively brief study period (i.e., 

30 days). Since recalling these events may be more difficult when they occur frequently, it is 

possible that accuracy might be improved among lower-risk populations and that these 

results represent the degree of accuracy expected with challenging recall. Future Timeline-

based research should aim to establish its validity in a larger sample, its ability to capture 

valid data on behaviors beyond those presented, and focus on other populations of interest

CONCLUSION

Timeline is a flexible and interactive web application developed to collect detailed risk 

behavior data using an approach similar to the Timeline Followback. Results from a study of 

heavy drinking, high-risk MSM (N = 15) supported Timeline’s validity for assessing 

alcohol/drug use, and sexual behavior when compared with popular survey measures. 

Findings suggested that Timeline yields overall estimates of these behaviors that are 

comparable to more intensive methods (e.g., daily diary) but that underreporting is higher 

using Timeline compared with daily diary methods. The day-level correspondence between 

these methods was poor, especially for days that occurred 14 days or more before recall. 

Researchers should consider these findings when determining whether Timeline is 

appropriate for their study goals.
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APPENDIX

TABLE 1

Demographic and behavioral characteristics of the study sample (N = 15)

Characteristics Mean (SD)
or N (%)

Age (Range: 18 – 31, M ± SD) 24.2 (3.8)

Race

    White 12 (80.0)

    Asian 2 (13.3)

    Multiracial 1 (6.7)

Ethnicity (Hispanic or Latino) 2 (13.3)

Currently in Exclusive Relationship
a

1 (6.7)

College degree 10 (66.7)
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Characteristics Mean (SD)
or N (%)

Low income
b

2 (13.3)

Unemployed 0 (0.0)

Gay or bisexual identity 15 (100.0)

Alcohol-related problems (AUDIT
c
 ≥ 8) 10 (66.7)

Other drug-related problems (DAST
d
 > 3) 4 (26.7)

Injection drug use, past 3 months 0 (0.0)

Total # of sex events 7.1 (4.5)

Total number of condomless anal sex (CAS) events 2.1 (2.5)

Note.
a
Represents participants who reported currently being in a sexually exclusive, monogamous relationship with one partner.

b
Represents those with a household annual income <$30,000/year.

c
Alcohol Use Disorders Identification Test (AUDIT).

d
Drug Abuse Screening Test (DAST-10).

TABLE 2

Bivariate correlations of Timeline variables with relevant individual-level measures of 

similar constructs.

Variable Timeline Variable
a

r

Alcohol/Drug Use

    Drinking frequency
b

Drinking days 0.41*

    Drinking quantity
b

Avg. drinks/drinking day 0.50*

    Frequency of heavy drinking
b

“Heavy” drinking days 0.59*

    Drug problems (DAST total)
c

Drug use days 0.83*

Sexual Behavior

    # male partners
d

Any sex days 0.34

    # male anal sex partners
d

Anal sex days 0.52*

    Condom use frequency
d,e

CAS days 0.52*

Note.
*
p<.05.

a
Represents the total count of days on which each event occurred, as assessed using Timeline.

b
As assessed using the Alcohol Use Disorders Identification Test (AUDIT).

c
Measured using the Drug Abuse Screening Test (DAST-10).

d
During the past year, as assessed using the Sexual Behavior Survey.

e
Represents ratings of condom use frequency during insertive and/or receptive anal sex with male partners in the past year.

TABLE 3

Means and standard deviations of total alcohol/drug use and sexual behavior reported via 

Ecologic Momentary Assessment and Timeline Followback over 30 days

Variable Daily Diary Timeline r
a

Alcohol/Drug Use M SD M SD

    Drinking days 11.7 7.2 8.0 5.1 0.55
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Variable Daily Diary Timeline r
a

    Avg. drinks/drinking day 4.7 1.8 4.7 2.3 0.88

    Heavy drinking days 5.5 5.6 3.6 4.5 0.58

    Drug use days 7.2 10.7 5.5 9.1 0.69

Sexual Behavior

    Any sex days 3.3 3.3 2.8 3.3 0.88

    Anal sex days 2.3 2.2 1.8 2.4 0.87

    Condomless anal sex days 1.3 1.8 1.2 2.1 0.92

a
All values are p < .05.

TABLE 4

Absolute agreement and Fleiss’ kappa for drug/alcohol use and sex events reported on 

specific days across daily diary and Timeline

Variable Absolute agreement (%) k SE p

Drug/Alcohol use

    Drinking day 69.5 0.34 .05 < .001

        Weeks 1 & 2 62.9 0.24 .07 <.001

        Weeks 3 & 4 75.9 0.44 .07 <.001

    “Heavy” drinking day 80.5 0.28 .05 <.001

        Weeks 1 & 2 74.3 0.19 .07 .003

        Weeks 3 & 4 86.5 0.40 .06 <.001

    Drug use day 81.2 0.46 .05 <.001

        Weeks 1 & 2 79.5 0.42 .07 <.001

        Weeks 3 & 4 82.9 0.50 .06 <.001

Sexual behaviors

    Any sex 84.5 0.20 .05 <.001

        Weeks 1 & 2 84.3 0.18 .07 .003

        Weeks 3 & 4 84.7 0.21 .07 .009

    Anal sex
a

45.6 −0.14 .11 .895

        Weeks 1 & 2 38.5 −0.22 .16 .932

        Weeks 3 & 4 52.5 −0.03 .16 .568

    Condomless anal sex (CAS)
a

51.0 −0.06 .14 .682

        Weeks 1 & 2 42.9 −0.14 .18 .784

        Weeks 3 & 4 60.0 0.02 .20 .468

a
Reflects agreement about the type of sex that occurred on days when participants reported having sex via either method.
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Figure 1. 
Timeline calendar view screen.
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Figure 2. 
Timeline detail view screen.
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Figure 3. 
Scatterplots of the total number of alcohol/drug use and sex days reported via daily diary 

versus Timeline
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