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Abstract

Objective—The goal of the present investigation was to develop and test a brief therapist-guided 

manualized treatment for problematic caffeine use including cognitive-behavioral strategies and 5-

weeks of progressively decreased consumption.

Methods—Individuals seeking treatment for problematic caffeine use (mean daily caffeine 

consumption of 666.0 mg at baseline) were randomized using a waitlist-control design to receive 

immediate (N = 33) treatment or delayed (N = 34) treatment (∼6 weeks later). A one-hour long 

treatment session designed to help individuals quit or reduce caffeine consumption was provided 

by a trained counselor along with a take-home booklet. After the treatment session, participants 

completed daily diaries of caffeine consumption for 5 weeks. They returned for follow-up 

assessments at 6, 12, and 26 weeks and had a telephone interview at 52-weeks post-treatment.

Results—Treatment resulted in a significant reduction in self reported caffeine use and salivary 

caffeine levels. No significant post-treatment increases in caffeine use were observed for up to one 

year follow-up. Comparisons to the waitlist control condition revealed that reductions in caffeine 

consumption were due to treatment and not the passing of time, with a treatment effect size of R2 

= .35 for the model.

Conclusions—A brief one-session manualized intervention with follow-up was efficacious at 

reducing caffeine consumption. Future research should replicate and extend these findings, as well 

as consider factors affecting dissemination of treatment for problematic caffeine use to those in 

need.

Caffeine is the most widely used psychoactive drug in the world. In the United States, more 

than 85% of adults and children regularly consume caffeinated foods and beverages (Frary 

et al., 2005). The widespread popularity of caffeine is likely due to its mild positive 

stimulating effects, presence in a wide variety of products, and integration into cultural 

customs and routines. In general, when consumed at low to moderate daily doses (e.g., < 

400 mg) caffeine is a relatively safe drug that offers some functional (e.g., staying awake 

during a long drive) and perhaps health protective effects (e.g., Parkinson's Disease) 
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(Juliano, Ferre & Griffiths, 2014). However, for some individuals, caffeine is capable of 

causing various undesirable effects and disorders across a wide range of doses, which may 

warrant limiting its consumption (James, 2011).

Caffeine can produce various negative subjective and somatic effects including anxiety, 

jitteriness, upset stomach, and tense mood, especially at higher acute doses (e.g., ≥ 200 mg). 

Caffeine also has negative effects on planned sleep including delaying sleep onset and 

reducing total sleep time (Roehrs & Roth, 2008). Physical dependence on caffeine, observed 

at doses as low as 100 mg per day, is well-documented and caffeine withdrawal symptoms 

(e.g., headache, fatigue, flu-like symptoms) may produce significant distress and impairment 

of normal functioning (e.g., missing work) (Juliano & Griffiths, 2004). Withdrawal 

symptoms alone may not be deemed problematic in the absence of significant negative 

consequences and when the caffeine user is able and willing to consume caffeine on a 

regular basis. However, a growing number of investigations have found that in addition to 

withdrawal symptoms, some caffeine users report symptoms including, but not limited to, 

continued use despite psychological or physical harm, difficulty stopping caffeine use, and 

using more caffeine than intended (Meredith, Juliano, Hughes, & Griffiths, 2013). As a 

result caffeine use disorder was added to the DSM-5 as a condition for further study (APA, 

2013). Caffeine use disorder has a set of diagnostic criteria different from other drug use 

disorders, which requires the endorsement of three specific criteria relating to withdrawal, 

use despite harm, and difficulty stopping use. Additional DSM-5 generic drug use disorder 

criteria that apply to other drugs may also be present with problematic caffeine use (e.g., 

tolerance, using more caffeine than intended) (APA, 2013).

In addition to negative psychological effects there are medical conditions that may be 

worsened by caffeine. Caffeine use is associated with some negative pregnancy outcomes 

(e.g., spontaneous abortion) and thus pregnant women are advised to restrict caffeine use 

(Anderson, Juliano & Shulkin, 2009). Caffeine also appears to have adverse effects on 

glucose metabolism among individuals with Type 2 Diabetes (Lane, Feinglos, & Surwit, 

2008). High levels of caffeine use (i.e., > 450 mg versus < 150 mg daily) increase the 

incidence of urinary incontinence (Jura et al., 2011) and caffeine reduction is associated with 

improved urinary symptoms (Bryant, Dowell, & Fairbrother, 2002). Furthermore, some 

individuals report wanting to limit caffeine to improve their general health, eliminate their 

physical dependence on caffeine, and/or as a means to reduce their consumption of sugary 

soft drinks (Juliano, Evatt, Richards, & Griffiths, 2012).

As reviewed above, there are a number of reasons why caffeine reduction or cessation may 

be warranted or desired. However, many individuals are unable to stop or cut down caffeine 

consumption despite their desire to do so (Hughes, Oliveto, Liguori, Carpenter, & Howard, 

1998; Juliano et al., 2012). In one population based study, 56% of individuals reported being 

unable to stop or cut down caffeine (Hughes et al., 1998). In another study, nearly 90% of 

individuals seeking assistance to modify caffeine use reported being unable to stop or cut 

down caffeine on their own, including 40% who had been advised to do so by a medical 

professional (Juliano et al., 2012).
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Thus, there is a clear need for treatment approaches to help individuals who would like to 

stop or reduce caffeine. However, only a handful of prior studies have investigated 

controlled approaches for reducing caffeine consumption. Following up on a caffeine fading 

paradigm (i.e., slowly reducing consumption over time) that produced favorable pilot study 

results (Foxx & Rubinoff, 1979), James et al. (1985) examined the effects of four weeks of 

caffeine fading on attempts to reduce caffeine consumption among 27 heavy caffeine users. 

The group instructed to use caffeine fading had greater reductions in caffeine use relative to 

the group instructed to initiate caffeine reduction on their own (James, Stirling, & Hamton, 

1985). Caffeine fading was similarly effective in a follow-up investigation of 12 subjects 

that included biochemical verification of self-reported caffeine use (James et al., 1988). 

Another investigation provided caffeine reduction education with caffeine fading 

instructions (reduce by one drink each day until < 100 mg is achieved) among 48 patients 

with urinary symptoms (Bryant, Dowell, & Fairbrother, 2002). Participants in the active 

condition of this study reported a 58% reduction in caffeine consumption compared to an 

11% reduction in the control group. An important limitation of these previous investigations 

was that while the interventions were tested on individuals who were heavy caffeine users, it 

is unknown whether their use was problematic as defined by DSM diagnostic criteria. With 

the exception of James et al. (1998), additional limitations include relatively small sample 

sizes and nonspecific measures of caffeine consumption (e.g., “cups” of caffeine per day).

The goal of the present investigation was to develop and test a brief caffeine intervention for 

individuals seeking treatment for problematic caffeine use. Importantly, participants for this 

study were drawn from a sample of caffeine users who were previously demonstrated to 

have problematic caffeine use as determined by diagnostic clinical interview (see xxxx, 

2012). Using a waitlist-control design, participants were randomly assigned to receive 

immediate treatment (1 to 2 weeks after Assessment Session) or delayed treatment (5 to 6 

weeks after Assessment Session) to control for the effects of time. Treatment consisted of a 

one-hour long in-person counseling session in which participants were instructed to follow a 

5-week program of structured caffeine fading. Participants returned to the clinic after 6, 12, 

and 26 weeks for follow-up assessments and participated in a telephone interview at 52 

weeks. It was hypothesized that caffeine treatment would reduce caffeine consumption.

Methods

Participant Recruitment

Participants were recruited from the Baltimore metropolitan area with newspaper 

advertisements that offered treatment assistance for people who feel that they “are 

psychologically or physically dependent on caffeine” or “have tried unsuccessfully to quit 

using caffeinated products in the past.” Two hundred and seventy-five men and women 

responded to advertisements and were administered a telephone screening interview that 

served as the first level of exclusionary requirements for this study. Respondents to the 

telephone screening who reported consuming at least 100 mg of caffeine per day and 

endorsed an interest in receiving assistance to modify their caffeine use were invited to the 

on-site Assessment Session (N = 94). The Assessment Session served two purposes: 1) to 

characterize individuals who were seeking treatment for problematic caffeine use, and 2) to 
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permit additional screening of participants for the study. Participants were paid $20 for 

participating in the Assessment Session. The findings characterizing the treatment seekers at 

the Assessment Session are presented elsewhere (XXXX et al., 2012). Institutional review 

board approval was obtained for this study.

Treatment study participants—A consort flow diagram is presented in Figure 1. Sixty-

six percent of telephone responders did not participate in the subsequent Assessment Session 

or Treatment Session. Common reasons for exclusion after the telephone screening included 

loss of contact or other issues that precluded participation (e.g., concurrent participation in 

other studies). It is likely that many participants lost interest immediately after the level of 

monetary reimbursement was indicated, which was purposefully kept low to attract only 

those interested in treatment.

The second level of screening for the study occurred at the Assessment Session. Inclusion 

criteria were: 1). interest in receiving assistance to reduce or quit caffeine; 2). consumption 

of at least 200 mg of caffeine per day; and 3). demonstrating problematic caffeine use as per 

DSM-IV-TR substance dependence criteria as applied to caffeine. One exception to DSM-

IV-TR diagnostic inclusion criteria was made for a participant who, despite only endorsing 

one caffeine use disorder symptom, had extremely high caffeine use (> 2000mg per day), 

was interested in treatment, and was advised by his physician to reduce caffeine 

consumption. Eighty-four percent of the sample met criteria for DSM-5 caffeine use 

disorder (APA, 2013).

Sixty-seven eligible volunteers participated in the Treatment Session (50.7% female). The 

mean age of the sample was 42 years (SD = 12.7, range 18-65). Among the sample, 83.6% 

identified as Caucasian, 7.5% as African American, 6% as Asian, and 3% as other. One 

participant additionally identified as Hispanic/Latino. All participants had completed High 

School. Moreover, 70.1% of the sample had a Bachelors-level degree and 32.8% had a 

graduate level degree.

Study participants were randomized into one of two groups: Immediate Treatment (n = 33) 

or Delayed Treatment (n = 34). Participants in the Immediate Treatment group were 

scheduled to receive caffeine treatment 1 to 2 weeks after the Assessment Session. 

Participants randomized to the Delayed Treatment group were scheduled to receive caffeine 

treatment 5 to 6 weeks after the Assessment Session. The purpose of the waitlist-control 

design was to control for the effects of time on caffeine consumption (i.e., spontaneous 

improvement) and establish that all participants who were interested in receiving treatment 

would be offered caffeine treatment. Participants were paid up to $70 for participation ($60 

for returning for several follow-up assessments and $10 for completing self-report and diary 

assessments).

Measures

Demographics and medical history—During the Assessment Session, participants 

completed several self-report questionnaires that were developed for the study to assess 

demographics, smoking history, alcohol history, and medical history.
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Caffeine patterns and caffeine history—Patterns of caffeine use and types of caffeine 

consumed prior to treatment were assessed with the Caffeine Exposure Questionnaire (CEQ; 

see Harrell & Juliano, 2009; Svikis et al., 2005) during the Assessment Session. Participants 

also completed a caffeine modification history questionnaire that was developed for the 

study and were queried about past attempts to reduce or quit caffeine use.

Self-monitoring of caffeine use—At the end of the Assessment Session, participants 

who were eligible for and agreed to participate in the treatment study were given 

instructions for completing a daily caffeine diary of caffeine consumption. Participants in 

both the Immediate Treatment and Delayed Treatment groups were instructed to keep a 

caffeine diary for the one week prior to the Treatment Session and for five weeks following 

the treatment. The primary outcome of caffeine consumption was calculated from daily 

diary assessments of caffeine use for the weeks following the Treatment Session (described 

in the Treatment subsection of the Methods below).

Biochemical caffeine assessment—Saliva samples were collected during the 

Assessment Session and at the 6-week follow-up in order to corroborate participant self-

reported changes in caffeine consumption. Samples were sent to Labstat International ULC 

(Kitchener, Ontario) for gas chromatography analysis. Caffeine has a relatively short half-

life of four to six hours and small quantities of caffeine can be incidentally consumed in 

everyday foods (e.g., chocolate). As such, salivary caffeine levels should only be considered 

rough estimates of daily caffeine use and were not considered biochemical verification of 

abstinence. A prior study found evidence that biochemical measurement of caffeine 

generally coincides with self-reported reductions in caffeine (James, Paul, & Cameron-

Traub, 1988). Thus, salivary caffeine was expected to corroborate mean changes in caffeine 

consumption, but was not used as a verification of caffeine abstinence.

Caffeine use disorder—The Composite International Diagnostic Interview, Substance 

Abuse Module, Section E, Version 4.1 (SAM–Section E; Cottler, Robins, & Helzer, 1989) 

and additional questions were administered during the Assessment Session that address both 

the DSM-IV-TR substance dependence “as applied to caffeine” criteria and the DSM-5 

definition of caffeine use disorder. In total, ten caffeine use disorder criteria were queried to 

assess DSM-IV-TR and DSM-5 caffeine use disorder criteria. For endorsement of DSM-IV-

TR and DSM-5 caffeine use disorder criteria, see Table 1.

Caffeine Treatment

A trained study team counselor with at least a Bachelor level education administered the 

one-hour manual-based treatment to assist in reducing or quitting caffeine consumption. The 

manual was provided to the participant and served as both a step-by-step guide for the 

counselor and participant during the Treatment Session, as well as a self-help resource for 

the participant following the treatment session. The manual consisted of several treatment 

components designed to assist the participant to commit to a treatment goal, outline a plan 

for reducing caffeine over time, and use tools to cope with issues that may arise when 

reducing caffeine consumption (e.g., withdrawal symptoms, cravings). Many of the 

Evatt et al. Page 5

J Consult Clin Psychol. Author manuscript; available in PMC 2017 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



treatment components were modeled after strategies used in Relapse Prevention (Marlatt & 

Gordon, 1985). The manual is available upon request from the authors.

At the beginning of the Treatment Session, the counselor presented basic background and 

pharmacological information about caffeine. The counselor then described reasons that 

many people quit caffeine and supported the participant in exploring the pros and cons of 

modifying caffeine use. Participants were then given instructions for gradually reducing 

their caffeine use over five weeks. Gradually reducing caffeine over time, otherwise known 

as caffeine fading, is a strategy used to decrease unpleasant withdrawal symptoms known to 

coincide with abrupt cessation of caffeine consumption (James, et al., 1988). Participants 

were instructed to consume no more than 75% of their pre-treatment daily caffeine level in 

the week after treatment, 50% during the 2nd week post-treatment, 25% during the 3rd week 

post-treatment, 12.5% during the 4th week post-treatment, and, in the 5th week post-

treatment, to abstain from products containing more than 15 mg caffeine and consume less 

than 50 mg of caffeine per day.

During the Treatment Session, participants were trained to complete daily caffeine diaries 

for the five weeks following treatment including caffeine content (in mg) for caffeine 

products. An appendix in the treatment manual provided caffeine contents for more than 70 

food, beverage, energy, and medicinal products for reference. Participants were also 

provided with a graph format and instructions for monitoring (i.e. plotting) changes in their 

daily caffeine use over time.

The Treatment Session also addressed caffeine dependence and caffeine withdrawal 

symptoms. Suggestions were offered for making dietary and exercise changes to make it 

easier to start the day without caffeine. Participants were also instructed in behavioral and 

cognitive coping strategies for dealing with stress and the desire to consume caffeine. 

Finally, tips for maintaining caffeine abstinence or reduction were discussed including 

continued caffeine monitoring, re-reviewing the information in the treatment manual, and 

rewarding oneself for continued success.

Participants were instructed to complete daily caffeine diaries for 5 weeks following 

treatment. Timeline followback assessments (Sobell & Sobell, 1992) of caffeine 

consumption were completed at 6, 12, 26, and 52 weeks post-treatment.

Data Analyses

Data analyses were conducted in IBM SPSS Version 22.0. Descriptive statistics were 

conducted on baseline variables and independent samples t-tests were conducted to test for 

group differences (Immediate versus Delayed) in baseline variables. Baseline analyses 

revealed between-condition differences in age. As such, age was entered as a covariate in all 

models.

Time course data were analyzed using linear mixed models procedures with Time and 

Treatment Condition (Immediate Treatment versus Delayed Treatment) included as fixed 

factors. A Toeplitz covariance structure was chosen based on comparisons of Information 

Criteria between models for the analysis of changes in caffeine consumption from Treatment 
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Session to Week 5 Follow-up. Significant interactions between independent variables were 

analyzed in the model. Significant effects were followed-up with estimated marginal means 

comparisons using a Bonferroni adjustment. The effect size R2 of the primary hypothesized 

interaction between treatment condition and time of caffeine consumption was calculated by 

comparing the model parameter estimates obtained including the treatment condition 

relative to the model parameter estimates obtained when treatment condition was not added 

to the model (Feng et al., 2001).

To determine if the waitlist significantly affected caffeine consumption before treatment, 

group differences in caffeine consumption were examined from Assessment Session to 

Treatment Session (1 to 2 weeks for the Immediate Treatment condition compared to 5 to 6 

weeks for the Delayed Treatment condition). The effects of treatment on caffeine 

consumption were analyzed using two approaches. The first approach examined changes in 

caffeine consumption between treatment groups for 6 weeks after the Assessment Session 

(Assessment Session to Treatment Session for the Delayed Treatment condition compared to 

Assessment Session to Week 5 Follow-up for the Immediate Treatment condition). Analyses 

also examined the effects of treatment at each week in both treatment groups by examining 

combined post-treatment data from both treatment groups from the Treatment Session to 

Week 5 follow-up (6 repeated measures of caffeine consumption). Separate analyses were 

conducted to examine changes in caffeine between timeline followback (TLFB) follow-up 

sessions from 6 Week TLFB to 52 Week TLFB (4 repeated measures). The TLFB sessions 

were analyzed separately from the Week 1 to Week 5 Follow-up measures, because each 

assessment used different approaches for collecting caffeine consumption (daily diary for 

week 1 to week 5 follow-up compared to TLFB for week 6 to week 52). Daily diaries were 

not used for all follow-ups, because it was deemed excessive to have participants who were 

receiving modest remuneration complete daily diaries for up to 52-weeks follow-up.

Salivary caffeine data from one participant was removed from analysis as an outlier. This 

participant had very low caffeine salivary assessments likely due to assessment occurring 

before her typical caffeine consumption, as verified by examination of her daily caffeine 

diaries. Similar to caffeine self-report results, salivary caffeine assessments were positively 

skewed with an abnormal distribution and were therefore ln (10) transformed in all analyses. 

Changes in salivary caffeine were examined with paired samples t-tests conducted between 

Assessment Session and Week 6 Follow-up.

Treatment goal outcomes were examined to determine the proportion of participants who 

met or exceeded their treatment goal. The proportion of participants who met their treatment 

goal was calculated as a proportion of change score of caffeine consumption from 

Assessment Session to Week 5 post-treatment. Descriptive analyses were conducted to 

examine caffeine relapse in participants who achieved treatment success during 5 weeks of 

caffeine fading, but endorsed increased caffeine use during follow-up assessments.

Exploratory follow-up analyses were conducted with caffeine modification history and 

caffeine consumption patterns entered as covariates in the model to assess the influence of 

these variables on changes in caffeine consumption over time.
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Results

Baseline Descriptive Statistics

Mean caffeine consumption at the Assessment Session was 733.4 mg per day (SD = 559.5) 

and 600.7 mg (SD = 448.8) in the Immediate Treatment and Delayed Treatment groups 

respectively and ranged from 200 mg to 2667 mg. There were no significant differences 

between treatment groups in caffeine consumption at the Assessment Session. The caffeine 

consumption variable was positively skewed with an abnormal distribution. Therefore, 

milligrams per day caffeine consumption variables were ln(10) transformed in all 

subsequent analyses. The Immediate Treatment group mean age was higher (45.1, SD = 

12.5) than the Delayed Treatment group (38.9, SD = 12.3). No other statistically significant 

differences were observed between treatment groups in baseline variables. Observed 

caffeine consumption means over the course of the study are presented in Table 2 for 

descriptive purposes. Statistical conclusions should not be drawn from observed means, such 

that observed means have not been log transformed or adjusted for relevant covariates in the 

statistical model. All subsequent analyses used log transformed and model adjusted means.

Pre-treatment changes in caffeine consumption

Caffeine consumption was significantly lower at the Treatment Session than the Assessment 

Session, F(1, 65) = 37.56, p < 001. There was no significant difference between Immediate 

Treatment and Delayed Treatment groups in caffeine use per day at either the Assessment 

Session or the Treatment Session. The duration between the Assessment Session and the 

Treatment Session was longer in the Delayed Treatment group (5-6 weeks) than the 

Immediate Treatment group (1-2 weeks). Thus reductions in caffeine between the 

Assessment and Treatment Sessions were not significantly different between those 

participants who waited 1-2 weeks and those participants who waited 5-6 weeks.

Effects of Caffeine Treatment on Caffeine Consumption

The effects of treatment condition on caffeine consumption from the Assessment Session to 

six weeks after the assessment session were examined. In this analysis, six weeks 

represented caffeine consumption from the Assessment Session to the Treatment Session in 

the Delayed Treatment group and the Assessment Session to Week 5 follow-up in the 

Immediate Treatment Group. Thus, in this analysis, the Immediate Treatment group had 

received the treatment, but the Delayed Treatment group had not. Results revealed a 

significant interaction of Time and Treatment Condition on caffeine consumption, F(1, 

63.04) = 57.65, p <.001, R2 = .35. The interaction revealed a significantly greater reduction 

in caffeine consumption in the Immediate Treatment group that had received caffeine 

treatment during this time period, relative to the Delayed Treatment group that had not 

received caffeine treatment during this period (see Figure 2).

Next, analyses examined changes in combined caffeine use from both treatment conditions 

from the Treatment Session to Week 5 post-treatment (Table 3). Results revealed a 

significant change in caffeine consumption over time, F(5, 67.43) = 17.54, p < .001, such 

that caffeine use declined over time. Follow-up pairwise comparisons of caffeine 

consumption estimated marginal means with a Bonferroni adjustment revealed significant 
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reductions in caffeine from Treatment Session to Week 1, Week 1 to Week 2, Week 2 to 

Week 3, and Week 3 to Week 4, p < .05 (see Table 3). No significant changes in caffeine 

use were observed from Week 4 to Week 5. No significant effects of Treatment Condition 

were observed in the model, suggesting that similar caffeine reductions were observed in 

both groups in the five weeks after Treatment.

Salivary Caffeine

Mean salivary caffeine levels at the Assessment Session and Week 6 follow-up were 

2026.70 ng/ml and 1063.53 ng/ml respectively. Paired samples t-tests revealed a significant 

reduction in salivary caffeine between the Assessment Session (M = 7.27, SD = 1.2) and 

Week 6 follow-up (M = 5.83, SD = 1.9); t (46) = 4.66, p = <.001, d = .68.

Caffeine Consumption from 6 Week Follow-up to 52 Week Follow-up

Results did not reveal significant changes in caffeine consumption from TLFB assessments 

collected at 6, 12, 26, and 52 week follow-ups. Model adjusted caffeine consumption means 

at TLFB assessments were 83.9 mg, 91.8 mg, 102.5 mg, and 121.5 mg respectively. No 

significant effects of Time or Treatment Condition on caffeine consumption were observed 

in the model. The results indicate that there were no significant changes in caffeine 

consumption in the year after treatment. Nevertheless, considering the clinical importance of 

characterizing potential relapse patterns, descriptive analyses were conducted to determine 

how many participants relapsed to previous caffeine consumption behaviors at 6, 12, 26, and 

52-week follow-up. Relapse was defined as consuming more than the individual caffeine 

goal level at any of the TLFB follow-ups after achieving the treatment goal at Week 5 

follow-up. Among the 27 participants who achieved their individual goal, nine (33%) 

relapsed to levels above their treatment goal at one of four follow-up assessments. Increases 

in caffeine consumption were typically modest with only one of the nine relapsing to pre-

treatment caffeine consumption levels. Three of the nine participants who relapsed later 

achieved their treatment goal at the most recent TLFB. Altogether, 5 of 27 participants 

(19%) who had achieved their goal at 5 weeks post-treatment had relapsed without complete 

recovery at most recent follow-up.

Treatment Goals

Forty percent of participants reached the study-defined treatment goal of 50 mg or less of 

caffeine consumption per day at Week 5 follow-up. Participants were also given the 

opportunity to self-report personal goals for reducing or quitting caffeine consumption 

during the Assessment Session. The majority of the sample (71%) set a goal to reduce, 

rather than quit, caffeine consumption. Participants who wanted to reduce caffeine 

consumption set a mean goal to reduce caffeine use by 71%. Sixty-one percent of the sample 

achieved their goal for reduction or quitting of caffeine consumption. Participants reduced 

their caffeine consumption by an average of 77%. Furthermore, 77% of responders reported 

consuming less than 200 mg of caffeine at Week 5 post-treatment. Data were also examined 

making the more conservative assumption that participants who did not provide complete 

follow-up data did not reduce caffeine consumption at all. Using these criteria, 69% of the 

sample reported a reduction in daily caffeine on their daily diaries at Week 5 post-treatment. 
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More than half (54%) reported consuming less than 200 mg of caffeine per day and 39% 

consumed less than or equal to 100 mg of caffeine per day.

Exploratory Analyses

For purposes of exploratory analyses, Treatment Condition was removed from the model 

because it was found to be a non-significant predictor in analyses in which groups were 

matched for time after receiving treatment. No significant effects of total number of past 

caffeine reduction or quit attempts were observed on the model. There was a main effect of 

using caffeine in the first 15 minutes of the day on caffeine consumption, F (1, 70.67) = 

8.53, p = .005, such that those participants who used caffeine in the first 15 minutes of the 

day consumed more caffeine, relative to those participants who did not consume caffeine in 

the first 15 minutes of the day. However, there was no statistical interaction, thus indicating 

that using caffeine in the first 15 minutes of the day was not associated with observed 

changes in caffeine consumption.

Discussion

The purpose of this study was to investigate a brief intervention to reduce caffeine 

consumption in individuals who had problematic caffeine use and were interested in 

reducing or quitting caffeine consumption. Regardless of whether treatment was immediate 

or delayed, participants reported significant reductions in caffeine use in the first four weeks 

following treatment. These reductions were maintained, such that no significant increases in 

mean caffeine consumption were observed at subsequent follow-up assessments. Significant 

reductions in salivary caffeine were also observed from pre- to post-treatment that 

corroborated self-reported reductions in caffeine. Medium effect sizes (Cohen, 1988) of the 

treatment produced from changes in self-report (R2 = .35) and salivary caffeine (d = .68) 

were observed.

Overall, the reductions in caffeine consumption in the study sample were of considerable 

clinical significance. Few official general guidelines for daily caffeine consumption exist, 

but Health Canada, as an example, recommends that healthy adults consume no more than 

400 mg per day (Health Canada, 2010). The Food Standards Agency of the United Kingdom 

advises that pregnant women keep their daily intake of caffeine below 200 mg (FSA News, 

2008). In the present study, all participants reported daily caffeine intake ≥ 200 mg at the 

Assessment Session, but only 23% of responders reported caffeine intake ≥ 200 mg at Week 

5 follow-up.

Findings also revealed a significant decrease in caffeine consumption before receiving 

treatment. Pre-treatment reductions in caffeine intake may have been the result of 

overestimation of caffeine use by retrospective self-report when entering the study compared 

to the more systematic assessment via daily diary during the study. A second, non-exclusive, 

possibility is that participants began to reduce caffeine consumption before the Treatment 

Session as a consequence of keeping track of daily caffeine use. Daily dietary tracking may 

positively influence health behaviors. Weight loss studies have shown that individuals who 

keep a food journal lose more weight than individuals who do not consistently keep a food 

journal (Hollis, et al., 2008; Kong, et al., 2012).
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Repeated follow-up TLFB assessments up to one year did not reveal significant increases in 

caffeine consumption after treatment. Nevertheless, relapse cannot be ruled out. Previous 

research suggests that caffeine relapse may only be observed when biochemical verification 

is employed at long-term follow-up (James, 2011). Long-term follow-up may have been 

confounded by retrospective reporting and acquiescence biases.

The findings of this study can be viewed in the framework of a harm reduction strategy 

(Logan and Marlatt, 2010) for problematic caffeine consumption patterns. Similar to harm 

reduction approaches for alcohol and illicit drug problems, the intervention used in the 

present study encouraged participants to explore reasons for change and to weigh the 

positive and negative effects of their substance use (e.g., Miller & Rollnick, 2002; Velicer et 

al., 1985). Moreover, although participants were encouraged to set a goal to quit caffeine, 

individual goals to reduce caffeine use were also encouraged and inability to remain 

completely abstinent from caffeine was not considered failure. Considering the possible 

positive effects of caffeine at low to moderate doses, reduction of caffeine may be a 

reasonable and healthy goal for individuals who are having problems associated with 

excessive caffeine consumption.

Study Limitations

There may be some controversy in the field regarding the clinical meaningfulness of 

caffeine use disorder, as it was only recently added to the DSM-5 as a condition for further 

study (Budney, Lee & Juliano, 2015). Importantly, the participants in this study were drawn 

from a larger sample of participants who were shown to have clinically meaningful 

consequences associated with their caffeine consumption (see xxxx, 2012). The majority of 

participants had also previously tried to modify their caffeine use with over half failing to 

maintain reductions for more than 30 days (see xxxx, 2012). All of the participants in this 

study met DSM-IV-TR criteria for substance dependence as applied to caffeine and 84% 

met the much more restrictive DSM-5 caffeine use disorder criteria. As such, this sample did 

appear to have clinically significant symptoms worthy of intervention, although further 

research examining the characteristics of those caffeine users who would most benefit from 

treatment are warranted.

Retention of participants steadily declined over the course of the study, although study drop-

out is not representative of treatment retention. All of the treatment components were 

provided on the day of the Treatment Session. Modest monetary reimbursement may have 

contributed to drop-out and also prohibited collection of long-term prospective daily diary 

data.

Future Directions

Future studies should consider offering increased monetary compensation to improve study 

retention and collect improved follow-up data. The findings of this study would be 

strengthened by replication, as well as examination of the effectiveness of the treatment in 

different settings such as outpatient behavioral health or primary care (e.g., Katon et al., 

2012), or in different patient populations (e.g, adolescents; Bernstein, Carroll, & Thuras, 

2002). Future studies should also examine if more extensive and potentially potent 
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treatments are appropriate for subgroups of caffeine users with more complex and 

significant consequences associated with caffeine use. Caffeine withdrawal is the most 

common criterion for caffeine use disorder endorsed by treatment-seeking caffeine users 

(Juliano et al., 2012) and evidence suggests caffeine withdrawal symptoms plays a 

prominent role in caffeine reinforcement (Juliano & Griffiths, 2004; Yeomans, Spetch & 

Rogers, 1998). Prospective time-course measurements of withdrawal symptoms were 

beyond the scope of this investigation, but future studies should examine the effects of 

withdrawal symptoms on treatment success.
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Public Health Significance Statement

This study suggests that a brief manualized treatment is efficacious at reducing caffeine 

consumption in individuals seeking treatment for problematic caffeine use.
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Figure 1. 
Consort Flow Diagram. TLFB = Timeline Follow-back
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Figure 2. 
Caffeine use in milligrams (mg) per day from Assessment Session to six weeks after the 

Assessment Session. Caffeine use was ln transformed for analysis and then reverse ln 

transformed for the purposes of displaying data. Bars show estimated marginal mean 

caffeine use produced from the model. Six weeks following the Assessment Session, the 

Immediate Treatment group (solid bar, n = 33) had received treatment, but the Delayed 

Treatment group (striped bar, n = 34) had not. A significant interaction, p < .001, reveals a 

greater reduction in caffeine in the Immediate Treatment group than the Delayed Treatment 

group.
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Table 1
Caffeine Use Disorder Criteria

Criteria Description DSM-IV-TR Criteria DSM-5 Criteria Endorsed

Tolerance a. Compared to first regular caffeine use, have 
to use at least twice as many caffeinated 
beverages, or the same number of beverages 
that were at least twice as strong, to get the 
same effect, or

b. Compared to first regular caffeine use, now 
get half or less than half of the effect.

X X 75%

Withdrawal a. Experiencing any of the three classic 
withdrawal symptoms (headache, fatigue, or 
drowsiness) when abstaining from caffeine, 
or

b. Used caffeine or a similar substance to 
avoid withdrawal symptoms

X X 97%

Caffeine is taken in 
larger amounts or over 
longer periods of time 
than intended

Using caffeine in larger amounts or over longer periods 
of time than wanted or intended, for example, intending 
to consume only one cup of coffee but consuming three 
or more; or intending to consume four cups but 
consuming six.

X X 43%

Persistent desire or 
unsuccessful efforts to 
cut down

a. A strong desire to stop, control, or cut down 
caffeine at least on a monthly basis in the 
last year, or

b. Has unsuccessfully tried to stop, control, or 
cut down caffeine in the past.

X X 91%

Spending a great deal of 
time obtaining, using, or 
recovering from 
caffeine effects

Spending at least 20 minutes per day obtaining, using, or 
recovering from the effects of caffeine.

X X 70%

Important social, 
occupational, or 
recreational activities 
are given up or reduced 
because of caffeine

Caffeine consumption resulted in a clinically significant 
reduction or loss in important social, occupational, or 
recreational activities.

X 10%

Caffeine is used despite 
knowledge of persistent 
or recurrent physical or 
psychological problems

Caffeine use continues despite physical or psychological 
problems believed to be caused or exacerbated by 
caffeine.

X X 91%

Caffeine use persisted 
despite social or 
interpersonal problems

Caffeine use continues despite social or interpersonal 
problems believed to be caused or exacerbated by 
caffeine.

X 1.5%

Caffeine use resulting in 
a failure to fulfill major 
role obligations

Caffeine use continues despite a failure to fulfill major 
role obligations at work home or school.

X 0%

Craving Craving for caffeine. X 87%

Note: Criteria endorsement was determined by a trained test administrator who took into account the severity and frequency of the problem and the 
relationship between caffeine use and the problem.

J Consult Clin Psychol. Author manuscript; available in PMC 2017 February 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Evatt et al. Page 19

T
ab

le
 2

O
bs

er
ve

d 
C

af
fe

in
e 

C
on

su
m

pt
io

n

Im
m

ed
ia

te
 T

re
at

m
en

t 
(N

 =
 3

3,
 1

7 
w

om
en

)
D

el
ay

 T
re

at
m

en
t 

(N
 =

 3
4,

 1
7 

w
om

en
)

M
SD

R
an

ge
M

SD
R

an
ge

A
ss

es
sm

en
t

73
3.

4
55

9.
5

20
0 

– 
26

66
.7

60
0.

7
44

8.
8

20
7 

- 
20

32
.6

T
re

at
m

en
t

51
2.

2
34

8.
5

47
.6

 –
 1

65
0.

2
40

8.
4

32
6.

6
68

.4
 –

 1
79

4.
4

W
ee

k 
1

36
4.

8
33

1.
2

3.
7 

– 
16

00
29

1.
2

25
5

56
.9

 –
 1

37
7.

8

W
ee

k 
2

25
5.

7
27

9.
4

0 
- 

13
00

23
0.

9
18

7.
3

45
.4

 –
 9

23
.1

W
ee

k 
3

18
2.

4
24

4.
4

0 
- 

10
71

19
9.

8
19

4.
5

3.
3 

– 
89

1.
7

W
ee

k 
4

16
9.

5
28

0.
5

0 
– 

12
09

.5
19

2.
6

19
8.

3
0 

– 
84

7.
6

W
ee

k 
5

16
2.

6
30

1.
5

0 
– 

12
61

.9
15

3.
8

17
3.

5
0 

- 
72

3.
8

W
ee

k 
6 

T
L

FB
17

1.
4

31
1.

2
0 

– 
13

33
.3

17
2.

8
20

8.
2

0 
- 

80
0

W
ee

k 
12

 T
L

FB
13

5.
9

18
2.

7
0 

– 
64

2.
9

16
8.

2
19

9.
4

0 
– 

92
3.

8

W
ee

k 
26

 T
L

FB
12

2.
3

17
4.

5
0 

- 
71

0
20

0
26

1.
3

0 
- 

12
00

W
ee

k 
52

 T
L

FB
13

7.
9

17
5.

7
0 

– 
64

2.
9

22
7

24
1.

6
10

.7
 –

 9
83

.3

N
ot

e:
 A

ll 
va

lu
es

 in
di

ca
te

 c
af

fe
in

e 
co

ns
um

pt
io

n 
m

ea
su

re
d 

in
 m

ill
ig

ra
m

s.
 A

ss
es

sm
en

t, 
T

re
at

m
en

t, 
an

d 
W

ee
k 

6 
T

L
FB

 –
 W

ee
k 

52
 T

L
FB

 w
er

e 
m

ea
su

re
d 

vi
a 

re
tr

os
pe

ct
iv

e 
se

lf
-r

ep
or

t. 
T

re
at

m
en

t a
nd

 W
ee

k 
1 

– 
W

ee
k 

5 
w

er
e 

m
ea

su
re

d 
vi

a 
da

ily
 d

ia
ry

. V
al

ue
s 

re
pr

es
en

t o
bs

er
ve

d 
ca

ff
ei

ne
 c

on
su

m
pt

io
n 

an
d 

do
 n

ot
 in

di
ca

te
 lo

g 
tr

an
sf

or
m

ed
 a

nd
 m

od
el

 a
dj

us
te

d 
ca

ff
ei

ne
 e

st
im

at
es

 th
at

 w
er

e 
us

ed
 in

 lo
ng

itu
di

na
l a

na
ly

se
s.

T
L

FB
 =

 ti
m

el
in

e 
fo

llo
w

-b
ac

k;
 A

ss
es

sm
en

t =
 c

af
fe

in
e 

m
ea

su
re

d 
at

 A
ss

es
sm

en
t S

es
si

on
; T

re
at

m
en

t =
 c

af
fe

in
e 

m
ea

su
re

d 
vi

a 
da

ily
 d

ia
ry

 a
t T

re
at

m
en

t S
es

si
on

 p
ri

or
 to

 d
el

iv
er

y 
of

 tr
ea

tm
en

t.

J Consult Clin Psychol. Author manuscript; available in PMC 2017 February 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Evatt et al. Page 20

T
ab

le
 3

C
af

fe
in

e 
us

e 
(m

g/
da

y)
 o

ve
r 

th
e 

fi
ve

 w
ee

k 
pe

ri
od

 p
os

t 
tr

ea
tm

en
t

A
ss

es
sm

en
ts

P
re

-A
ss

es
sm

en
t 

C
af

fe
in

e 
U

se
 (

m
g/

da
y)

P
os

t-
A

ss
es

sm
en

t 
C

af
fe

in
e 

U
se

 (
m

g/
da

y)
p-

va
lu

e
95

%
 C

on
fi

de
nc

e 
In

te
rv

al
 f

or
 D

if
fe

re
nc

e

L
ow

er
 B

ou
nd

U
pp

er
 B

ou
nd

T
re

at
m

en
t t

o 
W

ee
k 

1
36

5
23

0.
4

<
 .0

01
*

52
.7

21
6.

5

W
ee

k 
1 

to
 W

ee
k 

2
23

0.
4

15
2.

9
<

 .0
01

*
22

.7
13

0.
4

W
ee

k 
2 

to
 W

ee
k 

3
15

2.
9

90
.9

<
 .0

01
*

27
.4

95
.4

W
ee

k 
3 

to
 W

ee
k 

4
90

.9
67

.4
<

 .0
5*

.8
47

W
ee

k 
4 

to
 W

ee
k 

5
67

.4
58

.6
1.

0
ns

ns

* Si
gn

if
ic

an
t p

re
 v

s 
po

st
 a

ss
es

sm
en

t d
if

fe
re

nc
e 

p 
<

 .0
5 

af
te

r 
a 

B
on

fe
ro

nn
i a

dj
us

tm
en

t. 
ns

 =
 n

ot
 s

ig
ni

fi
ca

nt
. M

od
el

 a
dj

us
te

d 
m

ea
ns

 a
re

 c
om

bi
ne

d 
fo

r 
bo

th
 tr

ea
tm

en
t g

ro
up

s 
af

te
r 

re
ce

iv
in

g 
tr

ea
tm

en
t. 

A
na

ly
se

s 
w

er
e 

co
nd

uc
te

d 
w

ith
 a

n 
(l

n)
 tr

an
sf

or
m

ed
 c

af
fe

in
e 

co
ns

um
pt

io
n 

m
ill

ig
ra

m
s 

pe
r 

da
y 

(m
g/

da
y)

 v
ar

ia
bl

e 
bu

t w
as

 r
ev

er
se

 tr
an

sf
or

m
ed

 f
or

 ta
bl

e 
pr

es
en

ta
tio

n.

J Consult Clin Psychol. Author manuscript; available in PMC 2017 February 01.


