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Abstract

Heavy drinking is a risk factor for sexual assault. Although protective behavioral strategies (PBS) 

tend to be associated with reduced alcohol consumption, there are studies showing differential 

benefits for using these strategies. The current study extended the research on PBS and drinking 

by examining daily associations between alcohol consumption and sexual assault PBS (e.g., letting 

others know one’s whereabouts) versus stopping or limiting drinking PBS (e.g., planning to stop 

drinking at a predetermined time) and manner of drinking PBS (e.g., avoiding mixing alcohol 

types). Women who are heavy episodic drinkers attending a northeastern university (N = 69) 

completed 14 daily reports of alcohol consumption and PBS use. Using multilevel modeling, we 

examined associations between alcohol consumption and PBS types across days and PBS users. 

Alcohol consumption increased with greater use of sexual assault PBS and decreased with greater 

use of stopping or limiting drinking and manner of drinking PBS. Findings suggest differential 

benefits for specific PBS. Clinicians, teachers, and parents can provide a menu of options for 

reducing sexual assault risk by encouraging women to use sexual assault and drinking PBS 

together.

Sexual assault on college campuses is a significant public health issue that 

disproportionately affects women (Fisher, Cullen, & Turner, 2000; Krebs et al., 2011). 

Female college students are five times more likely to be sexually assaulted than male college 
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students (Krebs, Lindquist, Warner, Fisher, & Martin, 2007). The prevalence of sexual 

assault among college women has remained at about 20% for over two decades (Fisher et al., 

2000; Kilpatrick, Resnick, Ruggiero, Conoscenti, & McCauley, 2007; Krebs et al., 2011), 

despite efforts to reduce perpetration at the community level (e.g., bystander intervention; 

Banyard, Moynihan, & Plante, 2007; Salazar, Vivolo-Kantor, Hardin, & Berkowitz, 2014) 

and with perpetrators themselves (e.g., Choate, 2003; Garrity, 2011). Individualized 

prevention and intervention efforts that focus on addressing risky and protective behaviors of 

potential victims may be useful adjuncts to community-focused and perpetrator-based efforts 

(for an example of an efficacious program, see Senn et al., 2017). Victim-focused 

approaches have received some criticism because they are sometimes perceived as victim-

blaming (Gilmore et al., 2016; Neilson et al., 2015). Advocates of victim-focused 

approaches emphasize that although perpetrators are ultimately responsible for assaults, it is 

imperative to help empower women to reduce their likelihood of being targeted by 

perpetrators (Gilmore et al., 2016; Neilson et al., 2015).

Heavy drinking has been one of the strongest risk factors for sexual assault in college 

women (Abbey, 2002; Abbey, Zawacki, Buck, Clinton, & McAuslan, 2004). Studies show 

that women who engage in heavy episodic drinking (i.e., consume four or more drinks in 

two hours) are at increased risk of being targeted for sexual coercion and assault by 

perpetrators, relative to women who abstain or drink in moderation (e.g., Testa & 

Livingston, 2009). One study provided evidence that women were nine times more likely to 

report experiencing sexual aggression on heavy drinking days than on non-drinking days 

(Parks & Fals-Stewart, 2004). Researchers have offered some reasons that perpetrators are 

more inclined to prey on women during heavy drinking occasions. For example, men 

perceive intoxicated women as more interested in sex. Women are also less able to fend off 

unwanted sexual advances after heavy drinking (Abbey, 2002). An assault is never the 

victim’s fault, but women can reduce their risk for being targeted by perpetrators by 

moderating their alcohol consumption.

Protective Behavioral Strategies

Protective behavioral strategies (PBS) are strategies people can use to reduce their risk for 

alcohol-related harm (e.g., Martens et al., 2005; Martens, Pederson, LaBrie, Ferrier, & 

Cimini, 2007). Although women can never have complete control over their personal safety 

in social and dating situations due to the existence of perpetrators, PBS empower women to 

have a greater degree of control. Recent research has differentiated between sexual assault 

PBS, which reduce harm by addressing contextual risk factors for victimization (e.g., 

meeting dates in public places instead of being alone with them) and drinking PBS, which 

reduce harm by minimizing alcohol consumption (e.g., pacing alcohol consumption; Neilson 

et al., 2015). Reports suggest both types of PBS may be useful in the prevention of sexual 

assault (e.g., Gilmore et al., 2016; Gilmore, Stappenbeck, Lewis, Granato, & Kaysen, 2015; 

Neilson et al., 2015).
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PBS and Drinking

The strategies known as drinking PBS have been a cornerstone of public health prevention 

efforts to decrease college student drinking. Comprehensive reviews of the drinking PBS 

literature have concluded the majority of studies support an inverse association between 

drinking PBS and alcohol consumption (see Pearson, 2013; Prince, Carey, & Maisto, 2013). 

This relation has been observed in both etiological (e.g., LaBrie, Lac, Kenney, & Mirza, 

2011; Martens, Ferrier, & Cimini, 2007; Sutfin et al., 2009) and prevention research (e.g., 

Baer et al., 1992; Borsari & Carey, 2005; Dimeff, Baer, Kivlahan, & Marlatt, 1999; Turrisi, 

Jaccard, Taki, Dunnam, & Grimes, 2001; Turrisi et al., 2013). There is also evidence that the 

utility of drinking PBS for reducing risky alcohol consumption may vary by PBS type. For 

example, the Protective Behavioral Strategies Scale (PBSS) distinguishes between stopping 

or limiting drinking PBS (e.g., leave the bar or party at a predetermined time), manner of 

drinking PBS (e.g., avoid mixing different types of alcohol), and serious harm reduction 

PBS (e.g., use a designated driver; Martens et al., 2005; Martens, Pederson, et al., 2007). 

Manner of drinking PBS have shown the strongest association with drinking, whereas 

stopping or limiting drinking PBS and serious harm reduction PBS have been weakly or less 

reliably associated with alcohol consumption (Martens et al., 2005; Napper, Kenney, Lac, 

Lewis, & LaBrie, 2014; Pearson, Kite, & Henson, 2012a, 2012b).

Although there have been many advances in the literature on drinking PBS and alcohol 

consumption, the association between sexual assault PBS and alcohol consumption has not 

been extensively studied. Sexual assault PBS are designed to minimize potential sexual 

assault risks, so it is plausible women who drink use sexual assault PBS to create an 

environment where they believe they can safely drink more. For example, the PBS “walking 

home with a trusted friend” likely would not reduce alcohol consumption because it is not 

focused on stopping, limiting, or altering the manner of drinking. However, it is plausible 

that using this PBS would lead women to feel safer engaging in heavier drinking. Women 

might plan ahead to use this PBS so that they can consume greater quantities of alcohol in a 

safer manner. Unfortunately, sexual assault PBS cannot guarantee women will not be 

assaulted. There is evidence that survivors of sexual assault use sexual assault PBS less often 

compared to women who have never been assaulted, perhaps because these strategies did not 

prevent an assault when used previously (Neilson et al., 2015). To the extent sexual assault 

PBS may encourage heavy alcohol consumption, these tactics may inadvertently increase 

women’s risk of being targeted by perpetrators and reduce their capacity to fight off 

unwanted sexual advances. Examination of the relation between sexual assault PBS and 

drinking seems warranted, given the well-documented association between heavy drinking 

and sexual assault.

Another important limitation of studies on the PBS-drinking association is that the majority 

have been cross-sectional and utilized global reports of PBS and drinking (e.g., averaged 

over the past 30-90 days; Pearson, 2013). There remains a gap in the research when it comes 

to examining variability in the association between different types of PBS and risky alcohol 

consumption across different individuals and across different occasions. A more nuanced 

examination of these relations could inform efforts to reduce drinking in college women and 

aid in the prevention of alcohol-related sexual assault. The present study attempted to extend 
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the literature through the examination of daily associations between sexual assault PBS, 

stopping or limiting drinking PBS, manner of drinking PBS, and risky alcohol consumption 

in women.

Variability in PBS Between Individuals

Studies have examined a range of factors that contribute to individual differences in PBS 

use, but gender has been the most commonly examined predictor of PBS use (see Pearson, 

2013 for a review). Studies concur that women use PBS more often than men, on average 

(e.g., Benton et al., 2004; LaBrie et al., 2011; Lewis, Rees, Logan, Kaysen, & Kilmer, 2010; 

Nguyen, Walters, Wyatt, & DeJong, 2011). There is also evidence that between-person 

differences in PBS use are related to drinking. For example, Ray, Stapleton, Turrisi, and 

Philion (2012) examined between-person variability in both risky drinking (e.g., drinking 

games; pregaming, or drinking alcohol before attending a social event where alcohol will be 

served) and PBS. They identified three subgroups of individuals who engaged in: 1) 

infrequent risky drinking and frequent PBS, 2) frequent risky drinking and infrequent PBS, 

and 3) frequent risky drinking and frequent PBS.

A limitation of the abovementioned studies on variability in PBS between individuals is that 

they tended to restrict their examination to primarily drinking PBS and used global measures 

of PBS use and drinking to examine the PBS-alcohol consumption relation. Although global 

measures are useful for assessing differences in PBS use between people (i.e., who uses 

more on average, relative to others), global reports limit the ability to examine variability 

across events (i.e., within-person), and how this variability may influence risky drinking on a 

given day.

Variability in PBS Across Events

There have been several studies that examined drinking behaviors using event-level designs 

(e.g., Collins et al., 1998; Ray, Stapleton, Turrisi, & Mun, 2014). The extent to which 

individuals drink has been shown to vary across occasions or events. However, only two 

published studies have examined PBS at the event-level (Lewis et al., 2012; Pearson, 

D’Lima, & Kelley, 2013), by asking college students to complete daily reports of their use of 

PBS from the PBSS (Martens et al., 2005; Martens, Pederson, et al., 2007). Findings from 

these studies showed PBS use varies across days; individuals utilized more PBS on some 

drinking days and fewer on others. Individuals also varied the types of PBS they used across 

drinking days. Manner of drinking PBS (e.g., avoiding mixing different types of alcohol) 

were negatively associated with drinking at both levels of analysis (i.e., between people and 

across days). In contrast, stopping or limiting drinking PBS (e.g., planning to stop drinking 

at a predetermined time) and serious harm reduction PBS (e.g., using a designated driver) 

were positively associated with drinking across days. Average (between-person) serious 

harm reduction PBS use was also positively associated with drinking. Although these studies 

provided valuable information on the global and event-level associations between drinking 

PBS and alcohol consumption, the absence of data on sexual assault PBS is an important 

omission.
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The Current Study

The present study used a 14-day diary design to extend the research on sexual assault PBS, 

stopping or limiting drinking PBS, and manner of drinking PBS at the event-level. We 

examined associations between female college students’ alcohol consumption and average 

PBS use (i.e., differences between people in the number of PBS used, on average; person-

level associations); daily deviations from one’s typical PBS use (i.e., using more or less PBS 

than usual on a given drinking day; event-level associations); and an interaction of the two 

(i.e., variation in the daily association between PBS and drinking based on an individual’s 

average PBS use). The associations between each PBS type and drinking were examined 

when controlling for the influence of the other PBS types.

First, we hypothesized that women who used more sexual assault PBS, on average, would 

consume more drinks, whereas women who used more stopping or limiting drinking PBS 

and manner of drinking PBS, on average, would consume fewer drinks (person-level 

associations). Second, we hypothesized that women would consume more drinks on days 

when they used more sexual assault PBS and fewer drinks on days when they used more 

stopping or limiting drinking PBS and manner of drinking PBS (event-level associations). 

Finally, we expected to observe significant interaction effects, such that the daily association 

between each type of PBS and drinking would be strongest among women who used more 

PBS on average.

Method

Recruitment

All recruitment and study procedures were reviewed and approved by the university’s 

Institutional Review Board. Female students (N = 750) were randomly selected from the 

university registrar’s database of incoming freshmen at a large, public northeastern 

university and invited to participate in research about drinking and health behaviors. 

Students received a pre-notification letter and e-mail that described the research and 

provided a URL and PIN for accessing a consent form and web-based screening survey. A 

total of 436 students (58%) consented and completed the screening, a response rate that is 

consistent with other studies utilizing similar recruitment methods (e.g., Turrisi et al., 2013).

Two hundred and thirty-five respondents (54%) met eligibility criteria, which included: 1) 

reporting at least one heavy drinking episode in the past month (i.e., consuming four or more 

drinks in one sitting; Wechsler, Dowdall, Davenport, & Castillo, 1995) and 2) owning a 4G 

network smartphone. Ineligible students were paid $5 for their time and removed from the 

participant list; eligible students were redirected to the baseline assessment. They were paid 

$15, plus a $5 rapid completion bonus if they completed the baseline survey within three 

days of the initial invitation. The pre-notification letter, e-mail, and consent form contained 

information on study compensation, including the opportunity to receive the $5 bonus.

Study Procedures

At the end of the baseline survey, two-thirds of eligible students (n = 156) were randomized 

to participation in the current study, and one-third of students (n = 79) were randomized to a 
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reactivity control group as part of an unrelated study. Students assigned to the current study 

were routed to a scheduling tool, which invited them to continue in the study by signing up 

for a required training on Snap Mobile, a cellular application used for data collection. Those 

who did not initially complete training received up to three phone calls and two emails 

reminding them to schedule. A total of 84 students (54%) completed the training and were 

enrolled in the current study. There were no significant differences between students who 

enrolled and students who did not enroll on demographics, baseline alcohol consumption 

(i.e., peak drinking, typical weekly drinking, frequency of drunkenness), and baseline use of 

each PBS type.

The current study employed a 14-day diary protocol. Participants were trained to log into 

Snap Mobile and complete a short survey each morning upon waking. The survey asked 

them about their drinking and PBS use on the previous day. To encourage compliance, text 

message reminders were sent at 9 am on weekdays and 10 am on weekends, and the survey 

was disabled after 1 pm each day. At the end of the study, participants were compensated an 

additional $30, with a $20 bonus if they completed at least 12 of the 14 daily assessments. 

The consent form and training materials informed participants of the opportunity to receive 

the $20 bonus.

Participants

PBS were not assessed for non-drinking days; therefore, the final sample consisted of 69 

participants who reported at least one drinking event during the 14-day assessment period. 

Sixty-eight participants (98.6%) were retained from enrollment to the final survey. On 

average, participants were 18.06 (SD = 0.24) years old. A variety of racial backgrounds were 

represented, including six African Americans (8.7%), three multi-racial individuals (4.3%), 

and two Asians (2.9%), although 58 participants (84.1%) identified as Caucasian. Three 

participants (4.3%) were Hispanic. Sixty-eight participants (98.6%) lived on campus and 26 

(37.7%) were affiliated with sororities. At baseline, participants reported an average weekly 

consumption of 8.49 (SD = 5.72) drinks.

Measures

Participants were asked to report the total number of drinks they consumed on the previous 

day. A standard drink was defined as 12 oz. beer, 8-9 oz. malt liquor, 5 oz. table wine, or 1.5 

oz. 80-proof liquor (NIAAA, 2006). Participants who reported drinking on the previous day 

were prompted to indicate which PBS they used. They were asked, “Yesterday, when you 

were around alcohol, did you do any of the following?" with response options ranging from 

0 (no) to 1 (yes). Sexual assault PBS, stopping or limiting drinking PBS, and manner of 

drinking PBS were measured separately as described below. For each type of PBS, briefer 

versions of established scales were used to keep daily assessments short and minimize 

response burden, as recommended in the literature (see Stone, Kessler, & Haythomthwatte, 

1991). Selected PBS were frequently endorsed in preliminary studies and expected to have 

sufficient daily variability (e.g., Ray, Turrisi, Abar, & Peters, 2009; Scaglione et al., 2015).

Sexual assault PBS—Sexual assault PBS included four items adapted from the Dating 

Self-Protection Against Rape Scale (DSPARS; Moore & Waterman, 1999). These items 
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were “had a trusted friend walk home with me,” “let a friend or family member know where 

I was,” “talked to people who knew my potential hook-up or sexual partner to find out what 

he or she was like,” and “met others in a public place instead of a private place.” Endorsed 

items were summed to indicate the number of sexual assault PBS used on each drinking day 

(current sample, M = 2.25, SD = 1.33, baseline α = 0.90; Moore & Waterman, 1999, α = 

0.86).

Stopping or limiting drinking PBS—Stopping or limiting drinking PBS included three 

items that each had a factor loading of at least 0.65 on the stopping or limiting drinking 

subscale of the PBSS (Martens, Pederson, et al., 2007). These items were “determined in 

advance not to exceed a set number of drinks,” “alternated alcoholic and nonalcoholic 

drinks,” and “stopped drinking at a predetermined time.” Endorsed items were summed to 

indicate the number of stopping or limiting drinking PBS used on each drinking day (current 

sample, M = 1.04, SD = 1.11, baseline α = 0.90; Martens, Pederson, et al., 2007, α = 0.82).

Manner of drinking PBS—Manner of drinking PBS included two items that each had a 

factor loading of at least 0.65 on the manner of drinking subscale of the PBSS (Martens, 

Pederson, et al., 2007). These items were “avoided mixing different types of alcohol” and 

“avoided trying to keep up with or out-drink others.” Endorsed items were summed to 

indicate the number of manner of drinking PBS used on each drinking day (current sample, 

M = 0.95, SD = 0.84, baseline α = 0.93; Martens, Pederson, et al., 2007, α = 0.74).

Analytic Strategy

The current study aimed to examine associations between the number of drinks consumed 

on a given day and daily use of each PBS type. A hierarchical linear model (HLM)1 was 

estimated in SAS (version 9.4) to examine the association between each type of PBS and 

drinking when controlling for average-level use of the other types. Within these models, 

between-person refers to person-level associations (i.e., differences between people in the 

number of PBS used, on average), and within-person refers to event-level associations (i.e., 

using more or less PBS than usual on a given drinking day). PBS were centered around the 

individual’s mean at Level 1 (i.e., within-person association) and around the sample mean at 

Level 2 (i.e., between-person association). Deviations from the individual mean represented 

days on which an individual used more or less PBS than she did on average. Deviations from 

the sample mean represented an individual’s tendency to use more or less PBS than others, 

on average. All main effects and within-domain interactions (i.e., Level 1 sexual assault PBS 

use x Level 2 sexual assault PBS use; Level 1 stopping or limiting drinking PBS use x Level 

2 stopping or limiting drinking PBS use; Level 1 manner of drinking PBS use x Level 2 

manner of drinking PBS use) were estimated. The HLM is described below.

Level 1 (within-person)—At Level 1, the total number of drinks consumed on a given 

day (Yij) was modeled as a function of an intercept (π0i); slopes describing how drinking 

changes on days when an individual reports greater sexual assault PBS use, given average 

1Because the outcome variable (i.e., number of drinks consumed daily) was a count variable, Poisson models were also estimated. 
Results were consistent across models. For ease of interpretation, only the linear model is discussed.
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levels of stopping or limiting drinking PBS and manner of drinking PBS use (π1i), greater 

stopping or limiting drinking PBS use, given average levels of sexual assault PBS and 

manner of drinking PBS use (π2i), greater manner of drinking PBS use, given average levels 

of sexual assault PBS and stopping or limiting drinking PBS use (π3i); and a within-person 

residual (εij).

Yi j = π0i + π1i sexual assault PBSi j + π2i stopping or limiting drinking PBSi j
+ π3i manner of  drinking PBSi j + εi j

Level 2 (between-person)—At Level 2, the drinking intercept (π0i) was modeled as a 

function of the average number of drinks consumed daily for the sample (γ00), between-

person differences in sexual assault PBS use (averaged across the measured drinking 

occasions; γ01), between-person differences in stopping or limiting drinking PBS use 

(averaged across the measured drinking occasions; γ02), between-person differences in 

manner of drinking PBS use (averaged across the measured drinking occasions; γ03), and 

between-person residuals (ζ0i). The sexual assault PBS slope (π1i) was modeled as a 

function of the average association between daily sexual assault PBS use and drinking across 

all individuals (γ10) and the cross-level interaction of within-person and between-person 

sexual assault PBS use (γ11). The stopping or limiting drinking PBS slope (π2i) was 

modeled as a function of the average association between daily stopping or limiting drinking 

PBS use and drinking across all individuals (γ20), the cross-level interaction of within-

person and between-person stopping or limiting drinking PBS use (γ21), and variability 

across individuals (ζ2i). The manner of drinking PBS slope (π3i) was modeled as a function 

of the average association between daily manner of drinking PBS use and drinking across all 

individuals (γ30) and the cross-level interaction of within-person and between-person 

manner of drinking PBS use (γ31).

π0i  =γ00 + γ01 sexual assault PBSi + γ02 stopping or limiting drinking PBSi + γ03 manner of  drinking PBSi + ζ0i
π1i  =γ10 + γ11 sexual assault PBSi
π2i  =γ20 + γ21 stopping or limiting drinking PBSi + ζ2i
π3i  =γ30 + γ31 manner of  drinking PBSi

Results

Each participant reported between one and seven drinking days (M = 3.13; SD = 1.59), 

resulting in 215 observed drinking events over the 14-day study period. Examination of the 

unconditional means model revealed the intraclass correlation coefficient (ICC) was 0.38. 

This suggested 38% of the total variance in drinking was attributable to differences between 

persons, whereas the remaining 62% could be attributed to within-person variability.

Between-Person Associations

Results from the multilevel model predicting the number of drinks consumed are included in 

Table 1. Each association reported between a PBS type and drinking accounts for average-
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level use of the other PBS types. There was a positive between-person association between 

sexual assault PBS and drinking (γ01 = 0.50, p = .03), suggesting that women who used 

more sexual assault PBS, on average, consumed more drinks. In contrast, the between-

person association between stopping or limiting drinking PBS and drinking was negative 

(γ02 = −0.57, p = .04), suggesting that women who used more stopping or limiting drinking 

PBS, on average, consumed fewer drinks. There was also a negative between-person 

association between manner of drinking PBS and drinking (γ03 = −1.07, p = .01).

Within-Person Associations

The within-person association between sexual assault PBS and drinking was positive (γ10 = 

0.51, p = .03), suggesting that on days when women used more than their typical (average) 

number of sexual assault PBS, they consumed more drinks. In contrast, there was a negative 

within-person association between stopping or limiting drinking PBS and drinking (γ20 = 

−0.88, p = .004), indicating that women consumed fewer drinks on days when they used 

more than their typical (average) number of stopping or limiting drinking PBS. There was 

also a negative within-person association between manner of drinking PBS and drinking 

(γ30 = −0.75, p = .01).

Between-Person X Within-Person Interaction Effect

There was a significant cross-level interaction of between-person X within-person stopping 

or limiting drinking PBS use (γ21 = 1.00, p = .03). Figure 1 shows the within-person 

association graphed at each of three conditional between-person levels of stopping or 

limiting drinking PBS use: average (at 0, the sample mean after centering), below-average 

(−1 SD), and above-average (+1 SD). Further analysis as described in Preacher, Curran, and 

Bauer (2006) revealed that the unstandardized simple slope was significant at below-average 

(slope = −1.86, p = .003) and average (slope = −0.88, p = .004) levels of stopping or limiting 

drinking PBS use, but not at above-average stopping or limiting drinking PBS use (slope = 

0.10, p = .82). This suggests that women who, on average, reported the lowest stopping or 

limiting drinking PBS use drank significantly less on days when they used more stopping or 

limiting drinking PBS, but women who, on average, reported the highest stopping or 

limiting drinking PBS use did not drink significantly less on days when they used more 

stopping or limiting drinking PBS.

Discussion

The purpose of the current study was to examine associations among sexual assault PBS, 

drinking PBS (i.e., stopping or limiting drinking PBS; manner of drinking PBS), and alcohol 

consumption between college women (i.e., at the person-level) and across their drinking 

days (i.e., at the event-level). Given the well-documented association between heavy 

drinking and sexual assault, we sought to conduct a nuanced examination of the relation 

between sexual assault PBS and drinking using a daily diary approach. No published 

research to date has investigated sexual assault PBS at the event-level.

We examined the conditional association between each type of PBS and drinking (i.e., 

accounting for use of the other types). As hypothesized, women who used more sexual 
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assault PBS, on average, consumed more drinks. Women also drank significantly more on 

days when they used more sexual assault PBS. Contrary to our hypothesis, the daily 

association between sexual assault PBS and drinking was the same for all women in the 

study, regardless of their typical sexual assault PBS use. This finding suggests most female 

college students may be receptive to, and capable of, using sexual assault PBS on nights they 

drink more heavily, even if they do not typically use many sexual assault PBS. Thus, 

encouraging the use of sexual assault PBS may be a practical way to empower young 

women to reduce the risk of being targeted by a perpetrator on occasions when they intend 

to drink heavily, or after heavy drinking has already occurred.

Despite the potential benefits of sexual assault PBS, anyone who encounters a perpetrator is 

at risk of being assaulted. Sexual assault is never the victim’s fault, but alcohol impairs 

judgment and may diminish women’s capacity to resist unwanted sexual advances (e.g., 

Norris et al., 2006; Testa, Livingston, & Collins, 2000). In addition, the ability to implement 

complex sexual assault PBS effectively may be compromised at increased levels of 

intoxication. For example, the PBS “talking to people who know one’s potential hook-up or 

sexual partner to find out what he or she is like” involves several steps (e.g., identify a 

reliable referent; decide what questions to ask). Women may find it more difficult to execute 

these steps on occasions when they are more intoxicated than usual, especially if they do not 

have much prior experience with vetting potential sexual partners. Although implementation 

quality is an important consideration, this PBS likely cannot eliminate risk entirely. It is 

possible that even well-vetted individuals may commit sexual assault.

It is unclear why women drank more on days when they increased their use of sexual assault 

PBS, but we suspect that they may have ramped up their use of sexual assault PBS in 

anticipation of heavy drinking events. Other event-level studies have found that college 

students drank more on days they used more serious harm reduction PBS, such as arranging 

for a designated driver (Lewis et al., 2012; Pearson et al., 2013). Although sexual assault 

PBS is a different construct from serious harm reduction PBS, it seems plausible that women 

would also plan ahead to use increased amounts of sexual assault PBS on days they plan to 

drink more, in order to reduce the risk for alcohol-related sexual assault. In this regard, 

sexual assault PBS may serve as a compensatory health behavior (i.e., a healthy behavior 

that is viewed as compensating for an unhealthy one; Knauper, Rabiau, Cohen, & Patriciu, 

2004). A possible alternative explanation is that women may choose to increase their use of 

sexual assault PBS during or after a period of heavy drinking. However, drinking tends to 

impair women’s sexual risk perception (e.g., Testa et al., 2000), so it seems more probable 

that women would plan ahead to use more sexual assault PBS.

It is also possible that women who use sexual assault PBS drink more unintentionally. For 

example, women may feel safer after arranging to meet others in a public setting and walk 

home with a trusted friend, and this perception of safety may contribute to heavier drinking 

even on days when women do not plan ahead to drink heavily. To elucidate why increased 

sexual assault PBS use was associated with increased drinking, researchers should explore 

the timing of sexual assault PBS use (i.e., before, during, or after drinking) and the 

motivational and decisional processes underlying both sexual assault PBS use and alcohol 

consumption.
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Turning to drinking PBS, we found support for our hypothesis that women who used more 

stopping or limiting drinking PBS or manner of drinking PBS, on average, would drink less 

than women who used fewer of these drinking PBS. Also, as expected, both stopping or 

limiting drinking PBS and manner of drinking PBS were associated with reduced alcohol 

consumption on specific drinking days; women drank less on days when they used a greater 

number of stopping or limiting drinking PBS or manner of drinking PBS. Although previous 

event-level studies of mixed-sex samples found that individuals actually drank more on days 

when they used more stopping or limiting drinking PBS (Lewis et al., 2012; Pearson et al., 

2013), we were unable to replicate this finding in our exclusively female sample. It seems 

plausible that whether stopping or limiting drinking PBS are positively or negatively 

associated with drinking in a particular sample may depend on the timing of their use. For 

example, planning ahead to use stopping or limiting drinking PBS from the onset of drinking 

would tend to be associated with reduced drinking. Initiating stopping or limiting drinking 

PBS use after heavy drinking has already occurred (e.g., after feeling the negative 

physiological effects of alcohol) would tend to be associated with increased drinking. In the 

future, researchers should explore the timing of the onset of stopping or limiting drinking 

PBS use in female drinkers to elucidate whether the relation between stopping or limiting 

drinking PBS and drinking changes as a function of one’s degree of planfulness.

Although the daily association between manner of drinking PBS and drinking was the same 

for all women in the study, regardless of their typical manner of drinking PBS use, there was 

a significant interaction of person-level and event-level effects for stopping or limiting 

drinking PBS. Examination of the interaction effect revealed the daily association between 

stopping or limiting drinking PBS and drinking was strongest for the women who used the 

least stopping or limiting drinking PBS, on average (i.e., below-average use). Among 

women who used the most stopping or limiting drinking PBS, on average (i.e., above-

average use), drinking remained relatively constant on days stopping or limiting drinking 

PBS use was increased (i.e., the association was not significant). This finding suggests that 

women who routinely use low amounts of stopping or limiting drinking PBS may benefit 

from ramping up their use of these PBS. In contrast, women who already use above-average 

levels of these PBS may not benefit from increasing their use. Above-average stopping or 

limiting drinking PBS users tended to consume between 4 and 5 drinks per day, regardless of 

the number of stopping or limiting drinking PBS used that day. It is possible that women 

who have more practice using stopping or limiting drinking PBS employ these PBS in a 

strategic manner to stay within a desired drinking range. However, it should be noted that 

this range exceeds daily drinking limits that are generally considered safe for female 

drinkers (NIAAA, 2009).

Practice Implications

Findings provided support that sexual assault PBS and drinking PBS had different 

associations with alcohol consumption. Whereas drinking PBS were associated with reduced 

alcohol consumption, sexual assault PBS were associated with increased drinking. It is 

unclear why women drank more on days when they used more sexual assault PBS, but 

perceived safety was likely an important consideration. From an early age, most women are 

taught that behaviors such as letting others know their whereabouts and walking home with 
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a trusted friend can empower them to protect themselves from perpetrators of sexual assault. 

Although it is important that young women are made aware of the potential safety benefits 

of using sexual assault PBS, we encourage clinicians, teachers, and parents to 

simultaneously educate women that drinking itself is one of the most significant risk factors 

for being targeted by a perpetrator. It is likely sexual assault PBS do not entirely eliminate 

the risk conferred by heavy drinking.

Our findings suggest it may be beneficial for clinicians to provide a menu of options for 

reducing sexual assault risk by encouraging women to use drinking PBS in conjunction with 

sexual assault PBS. This dual approach could be incorporated into various interventions 

(e.g., brief motivational interviewing; personalized feedback), and would likely appeal to a 

range of female drinkers. It may be especially beneficial to promote concurrent use of 

manner of drinking PBS (e.g., refraining from mixing different types of alcohol), which 

were consistently associated with reduced drinking across people and events in this study 

and other diary studies (Lewis et al., 2012; Pearson et al., 2013). Finally, because little is 

currently known about how different types of PBS are used together in the real world, future 

studies might benefit from exploring women’s utilization of specific combinations of sexual 

assault PBS, stopping or limiting drinking PBS, and manner of drinking PBS across drinking 

events. This could help inform practice by identifying the patterns of PBS use that are most 

effective in reducing drinking. Specific, highly efficacious PBS combinations could then be 

taught to incoming college students as part of sexual assault prevention programming.

Limitations and Future Research Directions

First, the study used a modestly sized sample of first-year women from one university, so it 

is possible that the results may not generalize to all female college student drinkers. Efforts 

should be made to replicate these findings in larger samples spanning multiple class years. 

Second, to keep the response burden manageable for participants, the daily surveys included 

PBS that women endorsed using most frequently in our previous studies. Although it is 

unlikely that participants used other PBS, this possibility cannot be ruled out. Future studies 

might benefit from examining these effects using a wider range of PBS. Third, the study did 

not measure how consistently or well strategies were implemented on days they were used. 

Despite the benefits of PBS, there remains a sizeable gap in the literature detailing how 

consistently and how well drinkers use specific PBS. It is reasonable to think that PBS are 

most effective when implemented with high consistency and quality and least effective when 

implemented with low consistency and quality. However, it is plausible that many 

individuals implement PBS consistently but with relatively poor quality, or inconsistently 

regardless of the quality. Understanding specific implementation patterns that predict risky 

outcomes can help guide prevention and intervention efforts.

Finally, we were unable to examine sexual assault as an outcome because none of our 

participants reported being sexually assaulted on any of the 14 measured occasions. Most 

studies of sexual assault have utilized cross-sectional or non-diary longitudinal designs that 

follow participants over extended periods of time, such as several months or more. Although 

sexual assault rates tend to be higher with longer follow-up periods, non-diary studies lack 

the ability to provide a nuanced understanding of upstream factors associated with sexual 
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assault, such as sexual assault PBS and drinking. Our major contribution is the examination 

of these upstream factors. Future diary research may benefit from following participants 

over a longer interval (e.g., 30 days) to capture greater variability in drinking and allow for a 

more robust examination of daily associations among PBS, alcohol consumption, and sexual 

assault. In addition, it may be informative to examine daily associations among PBS, 

drinking, and various alcohol-related consequences, such as unprotected sex and regretted 

sex.

Conclusion

The current study examined the effects of sexual assault PBS, stopping or limiting drinking 

PBS, and manner of drinking PBS on alcohol consumption between women and across their 

drinking days. Findings suggest sexual assault PBS and drinking PBS have different 

associations with drinking. A more in-depth examination of sexual assault PBS seems 

warranted to enhance our understanding of associations among sexual assault PBS, drinking, 

and sexual assault risk in female drinkers. In the meantime, clinicians, teachers, and parents 

can provide a menu of options for reducing sexual assault risk by encouraging concurrent 

use of drinking PBS and sexual assault PBS.

Acknowledgments

This research was supported by NIAAA grant F31AA022274 awarded to Nichole M. Scaglione. The authors wish 
to thank Sarah Ackerman, Rachel Tusar, and Dildeep Ghallon for their assistance with proofreading.

References

Abbey A. Alcohol-related sexual assault: A common problem among college students. Journal of 
Studies on Alcohol, Supplement. 2002; 14:118–128. DOI: 10.15288/jsas.2002.s14.118

Abbey A, Zawacki T, Buck PO, Clinton AM, McAuslan P. Sexual assault and alcohol consumption: 
What do we know about their relationship and what types of research are still needed? Aggression 
and Violent Behavior. 2004; 9(3):271–303. DOI: 10.1016/S1359-1789(03)00011-9 [PubMed: 
26500424] 

Baer JS, Marlatt GA, Kivlahan DR, Fromme K, Larimer ME, Williams E. An experimental test of 
three methods of alcohol risk reduction with young adults. Journal of Consulting and Clinical 
Psychology. 1992; 60(6):974–979. DOI: 10.1037/0022-006X.60.6.974 [PubMed: 1460160] 

Banyard VL, Moynihan MM, Plante EG. Sexual violence prevention through bystander education: An 
experimental evaluation. Journal of Community Psychology. 2007; 35(4):463–481. DOI: 10.1002/
jcop.20159

Benton SL, Schmidt JL, Newton FB, Shin K, Benton SA, Newton DW. College student protective 
strategies and drinking consequences. Journal of Studies on Alcohol. 2004; 65(1):115–121. DOI: 
10.15288/jsa.2004.65.115 [PubMed: 15000510] 

Borsari B, Carey KB. Two brief alcohol interventions for mandated college students. Psychology of 
Addictive Behaviors. 2005; 19(3):296–302. DOI: 10.1037/0893-164X.19.3.296 [PubMed: 
16187809] 

Choate LH. Sexual assault prevention programs for college men: An exploratory evaluation of the men 
against violence model. Journal of College Counseling. 2003; 6(2):166–176. DOI: 10.1002/j.
2161-1882.2003.tb00237.x

Collins RL, Morsheimer ET, Shiffman S, Paty JA, Gnys M, Papandonatos GD. Ecological momentary 
assessment in a behavioral drinking moderation training program. Experimental and Clinical 
Psychopharmacology. 1998; 6(3):306–315. DOI: 10.1037/1064-1297.6.3.306 [PubMed: 9725114] 

Dimeff, LA., Baer, JS., Kivlahan, DR., Marlatt, GA. Brief alcohol screening and intervention for 
college students (BASICS). New York, NY: Guilford; 1999. 

Sell et al. Page 13

Psychol Women Q. Author manuscript; available in PMC 2019 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Fisher, BS., Cullen, FT., Turner, MG. The sexual victimization of college women. 2000. NIJ 
Publication No. 182369Retrieved from https://www.ncjrs.gov/pdffiles1/nij/182369.pdf

Garrity SE. Sexual assault prevention programs for college-aged men: A critical evaluation. Journal of 
Forensic Nursing. 2011; 7(1):40–48. DOI: 10.1111/j.1939-3938.2010.01094.x [PubMed: 
21348933] 

Gilmore, AK., Maples-Keller, JL., Pinsky, HT., Shepard, ME., Lewis, MA., George, WH. Journal of 
Interpersonal Violence. Advance online publication; 2016. Is the use of protective behavioral 
strategies associated with college sexual assault victimization? A prospective examination. 

Gilmore AK, Stappenbeck CA, Lewis MA, Granato HF, Kaysen D. Sexual assault history and its 
association with the use of drinking protective behavioral strategies among college women. Journal 
of Studies on Alcohol and Drugs. 2015; 76(3):459–464. DOI: 10.15288/jsad.2015.76.459 
[PubMed: 25978833] 

Kilpatrick, DG., Resnick, HS., Ruggiero, KJ., Conoscenti, LM., McCauley, J. Drug-facilitated, 
incapacitated, and forcible rape: A national study. Washington, DC: U.S. Department of Justice, 
National Institute of Justice; 2007. 

Knauper B, Rabiau M, Cohen O, Patriciu N. Compensatory health beliefs: Scale development and 
psychometric properties. Psychology & Health. 2004; 19(5):607–624. DOI: 
10.1080/0887044042000196737

Krebs, CP., Lindquist, CH., Warner, TD., Fisher, BS., Martin, SL. The campus sexual assault (CSA) 
study. 2007. NIJ Publication No. 221153Retrieved from https://www.ncjrs.gov/pdffiles1/nij/grants/
221153.pdf

Krebs CP, Lindquist CH, Warner TD, Fisher BS, Martin SL, Childers JM. Comparing sexual assault 
prevalence estimates obtained with direct and indirect questioning techniques. Violence Against 
Women. 2011; 17(2):219–235. DOI: 10.1177/1077801210397743 [PubMed: 21307031] 

LaBrie JW, Lac A, Kenney SR, Mirza T. Protective behavioral strategies mediate the effect of drinking 
motives on alcohol use among heavy drinking college students: Gender and race differences. 
Addictive Behaviors. 2011; 36(4):354–361. DOI: 10.1016/j.addbeh.2010.12.013 [PubMed: 
21215529] 

Lewis MA, Patrick ME, Lee CM, Kaysen DL, Mittman A, Neighbors C. Use of protective behavioral 
strategies and their association to 21st birthday alcohol consumption and related negative 
consequences: A between-and within-person evaluation. Psychology of Addictive Behaviors. 
2012; 26(2):179–186. DOI: 10.1037/a0023797 [PubMed: 21553945] 

Lewis MA, Rees M, Logan DE, Kaysen DL, Kilmer JR. Use of drinking protective behavioral 
strategies in association to sex-related alcohol negative consequences: The mediating role of 
alcohol consumption. Psychology of Addictive Behaviors. 2010; 24(2):229–238. DOI: 10.1037/
a0018361 [PubMed: 20565149] 

Martens MP, Ferrier AG, Cimini MD. Do protective behavioral strategies mediate the relationship 
between drinking motives and alcohol use in college students? Journal of Studies on Alcohol and 
Drugs. 2007; 68(1):106–114. DOI: 10.15288/jsad.2007.68.106 [PubMed: 17149524] 

Martens MP, Ferrier AG, Sheehy MJ, Corbett K, Anderson DA, Simmons A. Development of the 
protective behavioral strategies survey. Journal of Studies on Alcohol. 2005; 66(5):698–705. DOI: 
10.15288/jsa.2005.66.698 [PubMed: 16329461] 

Martens MP, Pederson ER, LaBrie JW, Ferrier AG, Cimini MD. Measuring alcohol-related protective 
behavioral strategies among college students: Further examination of the protective behavioral 
strategies scale. Psychology of Addictive Behaviors. 2007; 21(3):307–315. DOI: 
10.1037/0893-164X.21.3.307 [PubMed: 17874881] 

Moore CD, Waterman CK. Predicting self-protection against sexual assault in dating relationships 
among heterosexual men and women, gay men, lesbians, and bisexuals. Journal of College Student 
Development. 1999; 40:132–140. http://www.myacpa.org/journal-college-student-development. 

Napper LE, Kenney SR, Lac A, Lewis LJ, LaBrie JW. A cross-lagged panel model examining 
protective behavioral strategies: Are types of strategies differentially related to alcohol use and 
consequences? Addictive Behaviors. 2014; 39(2):480–486. DOI: 10.1016/j.addbeh.2013.10.020 
[PubMed: 24229842] 

Sell et al. Page 14

Psychol Women Q. Author manuscript; available in PMC 2019 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.ncjrs.gov/pdffiles1/nij/182369.pdf
https://www.ncjrs.gov/pdffiles1/nij/grants/221153.pdf
https://www.ncjrs.gov/pdffiles1/nij/grants/221153.pdf
http://www.myacpa.org/journal-college-student-development


National Institute on Alcohol Abuse and Alcoholism (NIAAA). What is a standard drink?. 2006. 
Retrieved from http://www.niaaa.nih.gov/alcohol-health/overview-alcohol-consumption/standard-
drink

National Institute on Alcohol Abuse and Alcoholism (NIAAA). Rethinking Drinking. U.S. Department 
of Health and Human Services; Rockville, MD: 2009. NIH Publication #09-3770), in Series 
Rethinking Drinking (NIH Publication #09-3770

Neilson, EC., Gilmore, AK., Pinsky, HT., Shepard, ME., Lewis, MA., George, WH. Journal of 
Interpersonal Violence. Advance online publication; 2015. The use of drinking and sexual assault 
protective behavioral strategies: Associations with sexual victimization and revictimization among 
college women. 

Nguyen N, Walters ST, Wyatt TM, DeJong W. Use and correlates of protective drinking behaviors 
during the transition to college: Analysis of a national sample. Addictive Behaviors. 2011; 36(10):
1008–1014. DOI: 10.1016/j.addbeh.2011.06.002 [PubMed: 21719203] 

Norris J, George WH, Stoner SA, Masters NT, Zawacki T, Davis KC. Women’s responses to sexual 
aggression: The effects of childhood trauma, alcohol, and prior relationship. Experimental and 
Clinical Psychopharmacology. 2006; 14(3):402–411. DOI: 10.1037/1064-1297.14.3.402 [PubMed: 
16893282] 

Parks KA, Fals-Stewart W. The temporal relationship between college women’s alcohol consumption 
and victimization experiences. Alcoholism: Clinical and Experimental Research. 2004; 28(4):625–
629. DOI: 10.1097/01.ALC.0000122105.56109.70

Pearson MR. Use of alcohol protective behavioral strategies among college students: A critical review. 
Clinical Psychology Review. 2013; 33(8):1025–1040. DOI: 10.1016/j.cpr.2013.08.006 [PubMed: 
24036089] 

Pearson MR, D’Lima GM, Kelley ML. Daily use of protective behavioral strategies and alcohol-
related outcomes among college students. Psychology of Addictive Behaviors. 2013; 27(3):826–
831. DOI: 10.1037/a0032516 [PubMed: 23647156] 

Pearson MR, Kite BA, Henson JM. The assessment of protective behavioral strategies: Comparing 
prediction and factor structures across measures. Psychology of Addictive Behaviors. 2012a; 
26(3):573–584. DOI: 10.1037/a0028187 [PubMed: 22612255] 

Pearson MR, Kite BA, Henson JM. Unique direct and indirect effects of impulsivity-like traits on 
alcohol-related outcomes via protective behavioral strategies. Journal of Drug Education. 2012b; 
42(4):425–446. DOI: 10.2190/DE.42.4.d [PubMed: 25905122] 

Preacher KJ, Curran PJ, Bauer DJ. Computational tools for probing interaction effects in multiple 
linear regression, multilevel modeling, and latent curve analysis. Journal of Educational and 
Behavioral Statistics. 2006; 31(4):437–448. DOI: 10.3102/10769986031004437

Prince MA, Carey KB, Maisto SA. Protective behavioral strategies for reducing alcohol involvement: 
A review of the methodological issues. Addictive Behaviors. 2013; 38(7):2343–2351. DOI: 
10.1016/j.addbeh.2013.03.010 [PubMed: 23584196] 

Ray AE, Stapleton JL, Turrisi R, Mun E. Drinking game play among first-year college student 
drinkers: An event-specific analysis of the risk for alcohol use and problems. American Journal of 
Drug and Alcohol Abuse. 2014; 40(5):353–358. DOI: 10.3109/00952990.2014.930151 [PubMed: 
25192202] 

Ray AE, Stapleton JL, Turrisi R, Philion E. Patterns of drinking-related protective and risk behaviors 
in college student drinkers. Addictive Behaviors. 2012; 37(4):449–455. DOI: 10.1016/j.addbeh.
2011.12.005 [PubMed: 22281283] 

Ray AE, Turrisi R, Abar B, Peters KE. Social-cognitive correlates of protective drinking behaviors and 
alcohol-related consequences in college students. Addictive Behaviors. 2009; 34(11):911–917. 
DOI: 10.1016/j.addbeh.2009.05.016 [PubMed: 19540676] 

Salazar LF, Vivolo-Kantor A, Hardin J, Berkowitz A. A web-based sexual violence bystander 
intervention for male college students: Randomized controlled trial. Journal of Medical Internet 
Research. 2014; 16(9):e203.doi: 10.2196/jmir.3426 [PubMed: 25198417] 

Scaglione NM, Hultgren BA, Reavy R, Mallett KA, Turrisi R, Cleveland MJ, Sell NM. Do students 
use contextual protective behaviors to reduce alcohol-related sexual risk? Examination of a dual-

Sell et al. Page 15

Psychol Women Q. Author manuscript; available in PMC 2019 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.niaaa.nih.gov/alcohol-health/overview-alcohol-consumption/standard-drink
http://www.niaaa.nih.gov/alcohol-health/overview-alcohol-consumption/standard-drink


process decision-making model. Psychology of Addictive Behaviors. 2015; 29(3):733–743. DOI: 
10.1037/adb0000113 [PubMed: 26415062] 

Senn CY, Eliasziw M, Hobden KL, Newby-Clark IR, Barata PC, Radtke HL, Thurston WE. Secondary 
and 2-year outcomes of a sexual assault resistance program for university women. Psychology of 
Women Quarterly. 2017; 41(2):147–162. DOI: 10.1177/0361684317690119 [PubMed: 29503496] 

Stone AA, Kessler RC, Haythomthwatte JA. Measuring daily events and experiences: Decisions for the 
researcher. Journal of Personality. 1991; 59(3):575–607. DOI: 10.1111/j.
1467-6494.1991.tb00260.x [PubMed: 1960643] 

Sutfin EL, Light LS, Wagoner KG, McCoy TP, Thompson MP, Rhodes SD, Spitler HD. Protective 
behaviors and high-risk drinking among entering college freshmen. American Journal of Health 
Behavior. 2009; 33(5):610–619. DOI: 10.5993/AJHB.33.5.14 [PubMed: 19296751] 

Testa M, Livingston JA. Alcohol consumption and women’s vulnerability to sexual victimization: Can 
reducing women’s drinking prevent rape? Substance Use & Misuse. 2009; 44(9–10):1349–1376. 
DOI: 10.1080/10826080902961468 [PubMed: 19938922] 

Testa M, Livingston JA, Collins RL. The role of women’s alcohol consumption in evaluation of 
vulnerability to sexual aggression. Experimental and Clinical Psychopharmacology. 2000; 8(2):
185–191. DOI: 10.1037/1064-1297.8.2.185 [PubMed: 10843301] 

Turrisi R, Jaccard J, Taki R, Dunnam H, Grimes J. Examination of the short-term efficacy of a parent 
intervention to reduce college student drinking tendencies. Psychology of Addictive Behaviors. 
2001; 15(4):366–372. DOI: 10.1037/0893-164X.15.4.366 [PubMed: 11767270] 

Turrisi R, Mallett K, Cleveland M, Varvil-Weld L, Abar C, Scaglione N, Hultgren B. Evaluation of 
timing and dosage of a parent-based intervention to minimize college students’ alcohol 
consumption. Journal of Studies on Alcohol and Drugs. 2013; 74(1):30–40. DOI: 10.15288/jsad.
2013.74.30 [PubMed: 23200148] 

Wechsler H, Dowdall GW, Davenport A, Castillo S. Correlates of college student binge drinking. 
American Journal of Public Health. 1995; 85(7):921–926. DOI: 10.2105/AJPH.85.7.921 [PubMed: 
7604914] 

Sell et al. Page 16

Psychol Women Q. Author manuscript; available in PMC 2019 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1. 
The Daily (Within-Person) Association Between Stopping or Limiting Drinking PBS and 

Drinking at Three Conditional Levels of Between-Person Stopping or Limiting Drinking 

PBS Use. M = Mean. SD = Standard Deviation. PBS = Protective Behavioral Strategies.
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Table 1

Multilevel Model Examining Associations Between Protective Behavioral Strategies and Drinking.

Model Component b SE p

Intercept, γ00   4.99 0.20 <.0001

Between-person association for sexual assault PBS, γ01   0.50 0.22   .03

Between-person association for stopping or limiting drinking PBS, γ02 −0.57 0.27   .04

Between-person association for manner of drinking PBS, γ03 −1.07 0.42   .01

Within-person association for sexual assault PBS, γ10   0.51 0.23   .03

Within-person association for stopping or limiting drinking PBS, γ20 −0.88 0.30   .004

Within-person association for manner of drinking PBS, γ30 −0.75 0.27   .01

Between-person X within-person interaction for sexual assault PBS, γ11 −0.45 0.24   .06

Between-person X within-person interaction for stopping or limiting drinking PBS, γ21   1.00 0.47   .03

Between-person X within-person interaction for manner of drinking PBS, γ31   0.45 0.55   .41

Note. Models are based on a total of 215 observed drinking events across 69 participants. b = regression coefficient for number of drinks. SE = 
Standard Error. PBS = Protective Behavioral Strategies.
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