
 

 

Aus dem Institut für Sozialmedizin und Prävention 

(Direktor: Univ.-Prof. Dr. Ulrich John) 

der Universitätsmedizin der Ernst-Moritz-Arndt-Universität Greifswald 

 

 

Testing a stage and a non-stage tailored model as frameworks for understanding 

longitudinal drinking patterns in individuals with unhealthy alcohol use 

 

 

Inaugural - Dissertation 

zur  

 

Erlangung des akademischen Grades 

Doktor der Naturwissenschaften der Medizin 

(Dr. rer. med.) 

 

der 

Universitätsmedizin 

der 

 

Ernst-Moritz-Arndt-Universität 

Greifswald 

2015 

 

 

vorgelegt von: Sophie Baumann 

geboren am: 15.11.1985 

in: Demmin



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dekan:   Prof. Dr. rer. nat. Max P. Baur 

1. Gutachter:   PD Dr. phil. Dr. rer. med. habil. Jennis Freyer-Adam 

2. Gutachter:  Prof. Dr. med. Anil Batra 

Ort, Raum: Alte Urologie, Fleischmannstraße 42-44, 17475 Greifswald, 

Seminarraum 4 

Tag der Disputation: 16.03.2016 



 

 

CONTENT 
 

ABSTRACT ____________________________________________________________ 1 

ZUSAMMENFASSUNG __________________________________________________ 2 

1. INTRODUCTION ____________________________________________________ 2 

1.1. Alcohol use: health effects and recommended limits _________________________ 3 

1.2. Approaching those who are most in need __________________________________ 3 

1.3. How to quit at-risk alcohol use? Two health psychological perspectives __________ 4 

1.4. How well do the behavior change theories explain intentions? __________________ 5 

1.5. How well do intentions predict behavior? __________________________________ 5 

1.6. Aims _______________________________________________________________ 7 

2. METHODS _________________________________________________________ 8 

2.1. Study design _________________________________________________________ 8 

2.2. Study samples _______________________________________________________ 8 

2.3. Interventions _______________________________________________________ 10 

2.4. Measures __________________________________________________________ 10 

2.5. Statistical analyses ___________________________________________________ 12 

3. RESULTS _________________________________________________________ 14 

3.1. Sample characteristics ________________________________________________ 14 

3.2. Paper 1: TTM constructs across the stages of change ________________________ 15 

3.3. Paper 2: Belief disparity and the intention-behavior gap _____________________ 16 

3.4. Paper 3: Alcohol use trajectories among precontemplators ____________________ 17 

4. DISCUSSION ______________________________________________________ 19 

4.1. Predictive performance of theories ______________________________________ 19 

4.2. Within- and between-person variability __________________________________ 20 

4.3. Implications and future directions _______________________________________ 21 

4.4. Limitations and strengths ______________________________________________ 22 

4.5. Conclusions ________________________________________________________ 22 

REFERENCES _________________________________________________________ 23 

ATTACHMENTS ______________________________________________________ 28  



1 
 

ABSTRACT 

 

Background: Common to most theory-based intervention approaches is the idea of 

supporting intentions to increase the probability of behavior change. This principle works 

only if (a) intentions can be explained by the hypothesized socio-cognitive constructs, and 

(b) people actually do what they intend to do. The overall aim of this thesis was to test 

these premises using two health behavior theories applied to reducing at-risk alcohol use. 

Method: The three papers underlying this thesis were based on data of the randomized 

controlled “Trial Of Proactive Alcohol interventions among job-Seekers” (TOPAS). A 

total of 1243 job-seekers with at-risk alcohol use were randomized to stage tailored 

intervention (ST), non-stage tailored intervention (NST), or control group. The ST 

participants (n = 426) were analyzed in paper 1. Paper 2 was based on the baseline and 3-

month data provided by the NST participants (n = 433). Paper 3 was based on baseline, 3-, 

6-, and 15-month data provided by the control and ST group not intending to change 

alcohol use (n = 629). Latent variable modeling was used to investigate the associations of 

social-cognitive constructs and intentional stages (paper 1), the extent to which intentions 

were translated into alcohol use (paper 2), and the different trajectories of alcohol use 

among people not intending to change as well as the ST effect on the trajectories (paper 3). 

Results: Persons in different intentional stages differed in the processes of change in which 

they engaged, in the importance placed by them on the pros and cons of alcohol use, and in 

the perceived ability to quit (ps < 0.01). The association between intentions and alcohol 

use was weak. The magnitude of this intention-behavior gap depended on the extent to 

which normative expectations have changed over time (p < 0.01) and was reduced when 

controlling for the mediating effect of temporal stability of intentions. The gap was also 

present among people not intending to change: Even without intervention, 35% of the 

persons reduced the amount of alcohol use after 15 months (p < 0.05) and 2% achieved 

abstinence. Persons with heavier drinking (33%) and persons with low but frequent use 

(30%) did not change. Persons with frequent alcohol use seem to benefit less from ST than 

those with occasional use, although differences were not statistically significant. 

Conclusions: Intentions can be quite well explained by the hypothesized socio-cognitive 

constructs. In a sample of persons who were, as a whole, little motivated to change, the 

precision of how well intentions predict subsequent alcohol use was modest though. Time 

and socio-contextual influences should be considered.  
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ZUSAMMENFASSUNG 

 

Hintergrund: Die meisten theoriebasierten Interventionsansätze teilen die Idee, 

Verhaltensänderungen mittels Intentionserhöhung zu fördern. Dieses Prinzip funktioniert 

allerdings nur, wenn (a) Intention durch die angenommenen sozial-kognitiven Konstrukte 

erklärt werden kann und (b) Personen tatsächlich entsprechend ihrer Intention handeln. 

Ziel der vorliegenden Arbeit war, diese Annahmen anhand zweier Theorien zu überprüfen. 

Methode: Die Arbeit basierte auf Daten der randomisierten Kontrollgruppenstudie “Trial 

of proactive alcohol interventions among job-seekers” (TOPAS). Die Stichprobe umfasste 

1243 Arbeitssuchende mit riskantem Alkoholkonsum, die einer von drei Gruppen 

zugeordnet wurden: Stadienbasierte Intervention (SB), nicht-stadienbasierte Intervention 

(NSB) oder Kontrollgruppe (KG). Studie 1 basierte auf Baseline-Daten der SB-Gruppe (n 

= 426), Studie 2 auf Baseline- und 3-Monats-Follow-up-Daten der NSB-Gruppe (n = 433) 

und Studie 3 auf Baseline-, 3-, 6- und 15-Monats-Follow-up-Daten der Personen in KG 

und SB ohne Änderungsintention (n = 629). Mittels latenter Variablenmodelle wurden die 

Zusammenhänge von Intention und sozial-kognitiven Konstrukten (Studie 1), Intention 

und späterem Alkoholkonsum (Studie 2) und die unterschiedlichen Entwicklungspfade des 

Alkoholkonsums bei Personen ohne Änderungsintention sowie der SB-Einfluss auf die 

identifizierten Pfade (Studie 3) untersucht. 

Ergebnisse: Personen mit unterschiedlicher Änderungsbereitschaft unterschieden sich in 

den wahrgenommenen Vor- und Nachteilen ihres Konsums, ihrer wahrgenommenen 

Fähigkeit, den Konsum zu ändern und ihren Änderungsstrategien (ps < 0.01). Der 

Zusammenhang von Intention und späterem Alkoholkonsum war gering. Die Höhe dieser 

Intentions-Verhaltens-Lücke hing davon ab, inwieweit sich die normativen Erwartungen 

und die ursprüngliche Intention über die Zeit verändert haben (ps < 0.01). Die Lücke war 

auch bei Personen ohne Änderungsmotivation präsent: Ohne Intervention reduzierten 35% 

ihren Konsum (p < 0.05), 2% tranken nach 15 Monaten keinen Alkohol mehr. Personen, 

die viel (33%) oder häufig (30%) konsumierten, veränderten ihren Konsum nicht. Zwar 

schienen Personen mit häufigem Alkoholkonsum weniger von ST zu profitieren als jene 

mit gelegentlichem Konsum, die KG-ST-Unterschiede waren jedoch nicht signifikant. 

Diskussion: Bei Personen mit insgesamt eher geringer Änderungsintention vermögen die 

Theorien zwar die Intention gut vorherzusagen, nicht aber den späteren Alkoholkonsum. 

Der Einfluss von Zeit und (sozialem) Kontext sollte berücksichtigt werden.  
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1. INTRODUCTION 

1.1. Alcohol use: health effects and recommended limits 

Worldwide, the impact of alcohol use on population health is substantial. In 2010, 2.7 

million deaths and 4% of disability-adjusted life-years were attributable to alcohol use [1]. 

Alcohol use has been identified as one of the five leading risk factors for chronic diseases, 

especially cardiovascular diseases and several types of cancer [1, 2]. Further, alcohol use 

has been linked to both unintentional and intentional injury as well as psychiatric disorders 

[2, 3]. The adverse effects of alcohol are not limited to health outcomes, but also include 

consequences related to criminality, violence, and social harm [3]. 

With increasing evidence on the negative effects of alcohol, recommendations on which 

level of alcohol use is considered low-risk have been reduced successively. At present, 

women should not exceed seven drinks per week and three drinks on a single occasion, 

and men should not exceed 14 drinks per week and four drinks on a single occasion [4]. 

Similarly, the latest recommendation for Germany defines at-risk alcohol use as drinking 

more than 12 g of pure alcohol per day and 25 g on a single occasion for women and more 

than 24 g of pure alcohol per day and 50 g on a single occasion for men [5]. 

The unique opportunity to improve population health by reduction in alcohol use has led to 

increasing research efforts to identify the most successful strategies [6, 7]. As a result, two 

especially important insights have been provided: First, when thinking in terms of 

population impact, a high reach (i.e., participation rate and representativeness) of the target 

population is important [8]. Second, in order to increase the likelihood of intervening 

successfully in at-risk alcohol use, it is important to better understand the psychological 

mechanisms underlying health behavior change. 

1.2. Approaching those who are most in need 

Health risk behaviors, such as at-risk alcohol use, are more prevalent in people with lower 

socio-economic position, for example job-seekers [9], which is seen to be one important 

reason for the socio-economic inequality in health [10]. This is a major challenge for 

public health.  

Although the need for lifestyle changes among job-seekers is evident, we typically fail to 

engage this high risk group in intervention [11]. Thus, intervention approaches so far do 

typically not reach those who would benefit most and may even increase health inequality. 
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In order to increase participation in interventions among job-seekers and so the population 

impact of the interventions, it appears promising to directly approach them at job-agencies. 

1.3. How to quit at-risk alcohol use? Two health psychological perspectives 

The most influential behavior change theories [12, 13] converge on the idea that the most 

important predictor of a behavior is the intention to perform it [14, 15]. Intention, however, 

has been operationalized differently, resulting in different implications on how best to 

motivate people to quit at-risk alcohol use. 

The transtheoretical model of intentional behavior change (TTM, [16]) assumes distinct 

motivational stages that people proceed through when changing: from precontemplation 

(not thinking about quitting at-risk alcohol use) through contemplation (being ambivalent 

about quitting), preparation (planning to quit), and action (performing low-risk alcohol 

use) to maintenance (maintaining low-risk alcohol use). As people move from one stage to 

the next, they are expected to use different strategies, labeled processes of change [17]. 

Cognitive-affective processes (consciousness raising, dramatic relief, environmental 

reevaluation, self-reevaluation, and social liberation) are typically used in early stages, 

whereas behavioral processes (reinforcement management, counter-conditioning, helping 

relationships, self-liberation, and stimulus control) are typically used in later stages. 

Further, stage progress is expected to be associated with changes in the weighing of the 

pros and cons of change, labeled decisional balance [18], and changes in the perceived 

situation-specific ability to change, labeled self-efficacy [19]. 

The theory of planned behavior (TPB, [20]) assumes that behavior change follows 

continuous changes in intentions, given adequate control over the behavior. Intentions, in 

turn, are determined by attitude, subjective norm, and perceived behavioral control, which 

are formed on the basis of respective sets of behavior-relevant beliefs. Attitude is based on 

behavioral beliefs (expected consequences of quitting at-risk alcohol use) weighted by the 

subjective value of these consequences. Subjective norm is based on normative beliefs 

(normative expectation of significant others) weighted by the motivation to comply with 

these norms. Perceived behavioral control is based on control beliefs (expected resources 

and obstacles for quitting at-risk alcohol use) weighted by the perceived impact of these 

control factors on behavior change. 

Following the TTM, different interventions for people in different motivational stages are 

required [21]. Following the TPB, the ultimate psychological determinants of behavior 
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(i.e., the beliefs) need to be changed for all people [22]. Common to both intervention 

approaches is the idea of supporting intentions to increase the likelihood of behavior 

change. This principle, however, works only if (a) intentions can be effectively explained 

by the hypothesized socio-cognitive constructs, and (b) the premise that people actually do 

what they intend to do (and do not what they do not intend) is true. 

1.4. How well do the behavior change theories explain intentions? 

The predictive validity of the TTM and TPB constructs with regard to intention has been 

demonstrated across different health behavior domains and populations [23, 24]. Studies 

on the TTM applied to alcohol use generally confirmed that later stages are associated with 

more frequent use of behavioral compared to cognitive-affective processes [25], higher 

perceived importance of the cons compared to the pros of alcohol use [26], and higher 

levels of self-efficacy [27]. Studies on the TPB applied to alcohol use indicate that 

attitudinal and normative factors are associated with intentions; findings with regard to 

perceived behavioral control are mixed [28]. 

1.5. How well do intentions predict behavior? 

The intention-behavior gap 

In correlational studies, the association between intentions and behavior have been found 

to be consistent and of large magnitude [29]. Similarly, interventions producing medium-

to-large changes in intentions have been shown to result in small-to-medium changes in 

behavior [15]. Although evidence indicates substantial intentional control over behavior, 

there is a certain gap between stated intentions and subsequent behavior [30]. Indeed, only 

about a half of the people act in accordance with their intentions, with those who intend 

but fail to act being predominantly responsible for the intention-behavior gap [29]. 

The intention-behavior gap has been demonstrated across a wide range of behavior 

domains including physical activity, diet, smoking, condom use, and cancer screening [30-

33]. However, little is known about the extent to which intentions to quit at-risk alcohol 

use translate into low-risk use. What is more, in spite of the bulky literature on the 

intention-behavior gap, rarely attention has been drawn to those who act despite little 

intentions to do so [34-36].  

In general, non-intenders or, more specifically, precontemplators are assumed to be 

reluctant and very unlikely to change their alcohol use on their own [21]. Indeed, it seems 



6 
 

plausible that many of them do not quit at-risk alcohol use without any intervention for 

several reasons. They may consider their alcohol use as unproblematic either because they 

do not know about the consequences or because they feel shielded from the consequences 

that strike others [37-39]. They also may have little confidence in their own ability to quit, 

possibly demoralized due to several unsuccessful quit attempts [37, 38]. Besides, their lack 

of interest in quitting may arise from automatized or addictive drinking habits that are 

difficult to disrupt [40, 41]. Empirically, however, the development of alcohol use among 

precontemplators – as it naturally occurs – is poorly understood. It seems unrealistic that 

all precontemplators actually maintain their current alcohol use, especially when 

considering its strong stimuli and context sensitivity [41, 42]. 

 

What determines how well intentions predict behavior?  

In response to the evidence of the intention-behavior gap, the validity and utility of 

intention-based health behavior theories such as the TTM and the TPB have been seriously 

challenged [41, 43]. As a result, many researchers have tried to ascertain what determines 

how well intentions predict behavior. In addition to measurement artifacts (e.g., lack of 

reliability and lack of compatibility in the measures), mediating and moderating 

mechanisms between intentions and behavior (e.g., volitional control, self-regulatory 

strategies, and emotional processes) have been discussed repeatedly [22, 29, 44-47]. 

However, many of these constructs are expected to influence the intention-behavior 

relationship because they influence the temporal stability of intentions [44, 48]. Evidence 

has shown that intention instability interferes with the precision of how well intentions 

predict a behavior [23, 49]. Sources of the instability of intentions need to be explored still.  

One probable explanation lies in the “moment-to-moment” nature of intentions and the 

underlying beliefs, i.e., different beliefs with regard to performing a behavior are present 

under specific circumstances [41, 42]. When intentions are initially expressed, people may 

have unrealistic expectations towards behavior change and they express strong intentions 

to change. These beliefs, however, fail to correspond to reality after gaining experience 

with carrying out the intended behavior in daily life. As a result, people reconsider their 

initially expressed intentions [44].  

It seems plausible that the information considered when filling in a questionnaire and the 

information considered after people have found themselves in situations in which low-risk 

alcohol use actually should have been performed are not the same. For example, during the 
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assessment, people may realize the advantages of low-risk alcohol use (e.g., positive health 

effects) and they intend to drink less. At a party, however, the advantages of at-risk alcohol 

use (e.g., having fun and socializing) may be more present and they end up drinking more 

than originally intended. Intention-behavior consistency can only be expected if the beliefs 

present when intentions are expressed and the beliefs present when the behavior actually 

should be performed are the same [50]. The importance of belief congruence for the 

explanation of behavior has been shown previously [51]. 

1.6. Aims 

The present thesis comprises three papers that have investigated the associations between 

social-cognitive constructs, intentions, and subsequent alcohol use among job-seekers with 

at-risk alcohol use.  

 

The first aim was to elucidate the process of intention formation by investigating the 

associations between the motivational stages and decisional balance, self-efficacy, and the 

processes of change. This has been investigated in: 

Baumann S, Gaertner B, Schnuerer I, Bischof G, John U, Freyer-Adam J: How well do TTM 

measures work among a sample of individuals with unhealthy alcohol use characterized by low 

readiness to change? Psychology of Addictive Behaviors, 27(3), 573-583, 2013. 

 

The second aim was to elucidate the process of intention translation by investigating the 

associations between belief congruence, intention stability, and the intention-behavior gap. 

This has been investigated in: 

Baumann S, Gaertner B, Schnuerer I, Haberecht K, John U, Freyer-Adam J: Belief incongruence 

and intention-behavior gap in persons with at-risk alcohol use. Addictive Behaviors, 48, 5-11, 2015.     

 

The third aim was to elucidate the process of intention translation among precontemplators 

by (a) identifying different pathways of alcohol use among a control group sample of 

persons with at-risk alcohol use but no intentions to quit, and (b) testing the effect of a 

stage tailored intervention on the identified alcohol use pathways. This has been 

investigated in: 

Baumann S, Gaertner B, Schnuerer I, Haberecht K, John U, Freyer-Adam J: The impact of a stage 

tailored intervention on alcohol use trajectories among those who do not intend to change. Drug and 

Alcohol Dependence, 147, 167-174, 2015.  
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2. METHODS 

2.1. Study design 

The underlying three papers were based on data of the randomized controlled “Trial Of 

Proactive Alcohol interventions among job-Seekers” (TOPAS [52], ClinicalTrials.gov: 

NCT01311245). The study was developed to test whether a stage tailored intervention 

based on the TTM (ST) is more effective in reducing alcohol use than a non-stage tailored 

intervention based on the TPB (NST). The trial was approved by the local Ethics 

Committee of the University Medicine Greifswald. Informed written consent was obtained 

from all TOPAS participants. 

Between July 2008 and July 2009, all job-seekers aged 18 to 64 years from three job 

agencies in Northeastern Germany were approached by study assistants [52, 53]. Those 

who agreed to participate in a screening on health behaviors filled in a self-administered 

questionnaire via handheld computers. Persons cognitively or physically incapable, already 

recruited during an earlier visit, with insufficient language or reading skills, and escorting 

persons were excluded. Those who screened positive for at-risk alcohol use but negative 

for more severe alcohol problems were asked to participate in TOPAS. At-risk alcohol use 

was determined using the Alcohol Use Disorder Identification Test-Consumption 

(AUDIT-C [54]) and cut-off values of four for women and five for men [55]. Particularly 

severe alcohol problems were determined using the AUDIT [56] and a cut-off value of 20 

[57]. Of those who gave informed consent, one third each was assigned by random and by 

handheld computers to one of three study groups: ST, NST or control group. 

Three, six, and 15 months after baseline, follow-up assessments were conducted via 

computer assisted telephone interviews. If ten contact attempts failed, participants received 

a questionnaire by mail or email. Those not responding received up to three reminders.  

2.2. Study samples 

As shown in Figure 1, 7,920 of the eligible job-seekers (80%) responded to the alcohol 

screening [52]. Of the 7,396 respondents with evaluable screening measures, 1,717 job-

seekers (23%) screened positive for at-risk alcohol use and negative for particularly severe 

alcohol problems. Of these, 1,282 job-seekers (75%) agreed to participate in the TOPAS 

study and were randomized to one of the three study groups.  
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The participants allocated to the ST group (n = 427) constitute the sample analyzed in the 

first paper. One person was excluded from analysis because of missing values on all TTM 

measures. 

For the second paper, the baseline and three-month assessment data of participants 

allocated to the NST group (n = 433) were analyzed. 

Of the TOPAS participants, 76% were allocated to the precontemplation stage. The third 

paper was focused on precontemplators allocated to the control group (n = 308) and the ST 

group (n = 321) who received their allocated treatment. Baseline, three-, six-, and 15-

month assessment data were used for analysis. 

 

 
 

Figure 1: Participant flow chart including information on samples included 

in the underlying three papers:      Paper 1       Paper 2       Paper 3.  

Notes: ST = stage tailored intervention, NST = non-stage tailored intervention. 
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2.3. Interventions 

ST and NST participants received individualized feedback letters and self-help manuals 

after baseline and three months assessment [52]. Letters were created by expert system 

software which selected text modules based on assessment data and pre-defined selection 

rules. Both the ST and NST letters included the definition of low-risk drinking [4, 5] and 

individual feedback on alcohol use and the risk of its adverse consequences. 

The ST letters included feedback on all TTM constructs (motivation, decisional balance, 

self-efficacy, and processes of change). Each text module depended upon the motivational 

stage. The letters referred to particular pages in the accompanying stage-matched manual.  

The NST letters included feedback on the TPB constructs (attitude, subjective norm, 

perceived behavioral control and beliefs). Each text module was independent of any TPB 

construct. The letters referred to particular pages in the accompanying standard manual. 

2.4. Measures 

Alcohol-related variables 

Alcohol use was assessed using the AUDIT-C [54]. The screening measure for at-risk 

alcohol use contains three items asking for drinking frequency and quantity, and frequency 

of heavy episodic drinking (HED). The AUDIT-C score ranges between zero and twelve. 

In the second paper, at-risk alcohol use (yes/ no) was determined using a cut-off value of 

four for women and five for men [55]. In the third paper, the first two AUDIT-C items 

were used as categorical variables indicating frequency of alcohol use (never, monthly or 

less, 2 to 4 times a month, 2 to 3 times a week, and 4 or more times a week) and quantity 

of alcohol use (1 or 2; 3 or 4; 5 or 6; 7, 8, or 9; and 10 or more drinks per drinking day). 

Problem severity was assessed using AUDIT [56] items four to ten, asking for symptoms 

of alcohol dependence and experienced alcohol-related harm. Items were coded “1” each if 

participants had experienced the symptom in the past twelve months and summed. 

 

TTM variables 

Motivation to change was assessed using the Readiness to Change Questionnaire (RCQ 

[58, 59]). The RCQ consists of three four-item subscales (precontemplation, 

contemplation, and action) and a five-point rating scale (strongly disagree to strongly 

agree). Stage allocation was based on the highest raw scale score [58].  



11 
 

Decisional balance was assessed using an eight-item version of the Alcohol Decisional 

Balance Scale (ADBS [60, 61]). The ADBS consists of two four-item subscales (pros and 

cons of drinking) and a five-point rating scale (not at all important to extremely important). 

Self-efficacy was assessed using a ten-item version of the Alcohol Abstinence Self 

Efficacy Scale (AASE [62, 63]). The AASE consists of four two-item subscales (negative 

affect, social/ positive factors, physical/ other concerns, and withdrawal/ urges) and a five-

point rating scale (not at all confident to extremely confident). 

Processes of change were assessed using a 20-item version of the Processes Of Change 

scale (POC [25, 64]). The POC-20 consists of two scales (cognitive-affective and 

behavioral processes) each measured by five two-item subscales. The frequency of process 

use was rated on a five-point rating scale (never to repeatedly).  

 

TPB variables 

The TPB items were created according to manuals on how to construct TPB questionnaires 

[22, 65] and were measured on seven-point rating scales.  

Intention was assessed by asking participants to rate their agreement with three items (e.g., 

“I intend to adhere to the limits of low-risk drinking”; strongly disagree to strongly agree). 

Behavioral beliefs were assessed by asking participants to indicate their agreement with 

six outcomes of low-risk drinking (e.g., “I would miss to have fun and socialize”; strongly 

disagree to strongly agree) and the importance for each of the outcomes (extremely 

unimportant to extremely important). Each outcome score was multiplied by the respective 

importance score and the product was divided by six (range: 0 to 6). 

Normative beliefs were assessed by asking participants to indicate the extent to which four 

referents (e.g., friends) would approve of their adhering to the limits of low-risk drinking 

(strongly disagree to strongly agree) and the importance of the referents’ approval 

(extremely unimportant to extremely important). Each evaluation score was multiplied by 

the respective importance score and the product was divided by six (range: 0 to 6). 

Control beliefs were assessed by asking participants to indicate the probability of adhering 

to the limits of low-risk drinking in four drinking situations (e.g., “when I am excited or 

celebrating with others”; extremely unlikely to extremely likely) and the frequency of 

occurrence of the situations (very rarely to very frequently). Each situation score was 

multiplied by the respective frequency and the product was divided by six (range: 0 to 6). 
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Socio-demographic variables 

In addition to sex, age (in years), having a partner (yes/ no), and unemployment (in months 

currently unemployed), common German types of school education were assessed. These 

were categorized as: less than ten, ten to eleven, and twelve or more years of schooling. 

2.5. Statistical analyses 

Statistical analyses were performed using Amos 18 [66] and Mplus 6.12 [67]. A maximum 

likelihood estimator was chosen. Thus, models were estimated under a missing at random 

assumption [68] using all available data. The unifying theme behind the statistical 

methodology used in the three underlying papers is latent variable modeling. The 

methodological characteristics are summarized in Table 1.  

 

Table 1: Characteristics of statistical methodology used in the underlying three papers. 

 Paper 1 Paper 2 Paper 3 

Study type Observational,  

cross-sectional 

Observational, 

longitudinal 

Observational/ interventional,  

longitudinal 

Factors Continuous Continuous Categorical, continuous 

Factor indicators Continuous Continuous, binary Ordinal 

Analysis Multiple group CFA Latent change modeling (Multiple group) GMM 

Analysis focus Variable-centered Variable-centered Variable-/ person-centered 

Notes: CFA = confirmatory factor analysis, GMM = growth mixture modeling. 

 

Paper 1: TTM constructs across the stages of change 

Continuous latent variables were used to represent factors corresponding to unobserved 

constructs (decisional balance, self-efficacy, and processes of change) measured by 

observed indicators (responses to ADBS, AASE, and POC items). Indicators and factors 

were linked via linear regressions, using confirmatory factor analysis (CFA). Multiple 

group CFAs were used to test whether the mean TTM factor scores differed between the 

stages of change. Factor loadings were held equal across groups. Factor intercepts were 

fixed at zero in the reference group and estimated in the other groups.  

 

Paper 2: Belief disparity and the intention-behavior gap 

Both baseline and change scores in latent variables (as defined by CFA) across two 

measurement occasions were specified. The model [69] included (a) a direct effect of a 



13 
 

continuous latent variable representing the baseline intention level (X) on a continuous 

latent variable underlying low-risk alcohol use at three months (Y) and (b) an indirect 

effect of X on Y mediated by a continuous latent variable representing change in intention 

(M). Belief incongruence (Z) was included as a moderator of both the path from X to M 

(first stage indirect effect moderation) and the path from X to Y (direct effect moderation), 

whereby the interaction between X and Z was represented by a latent product variable 

[70]. Belief incongruence was calculated as the absolute difference between change and 

baseline scores resulting from CFA, with near-zero values indicating congruence of beliefs 

over time. The Johnson-Neyman technique [71] was used to evaluate significant 

interaction effects by plotting regions of significance and confidence bands for conditional 

direct, indirect, and total effects as a function of belief incongruence [72]. Sex, age, school 

education, AUDIT-C score, and beliefs were included as baseline covariates. 

 

Paper 3: Alcohol use trajectories among precontemplators  

In both paper 1 and 2, statistical methods were chosen that take a variable-centered 

approach to data analysis, i.e., the focus was on relationships among variables [73]. 

Considering that data often include heterogeneous subgroups of persons, a person-centered 

approach (i.e., the focus is on relationships among persons) can be useful.  

In the third paper, variable- and person-centered approaches were integrated using growth 

mixture modeling (GMM). Categorical latent variables were used to represent classes 

corresponding to homogenous subgroups of persons in the control group (person-centered) 

with regard to the development of alcohol use frequency and quantity over time (variable-

centered). The frequency-quantity trajectories were captured by two quadratic latent 

growth models based on ordinal indicators (responses to the first two AUDIT items at 

baseline, three-, six-, and 15-month follow-up). The number of classes was determined 

using the Bayesian Information Criterion [BIC, 74], with smaller values indicating a better 

model fit. Average conditional class probabilities of correct class classification [75] were 

obtained, with values above 0.70 indicating good clarity [76]. Next, growth trajectories in 

the control and the ST group were jointly modeled to test whether persons in different 

classes benefitted differently from intervention [77]. Intervention effects were evaluated by 

graphical exploration of within-class trajectories and net changes calculated as control 

group minus ST group changes over 15 months. Sex, age, having a partner, school 

education, unemployment, motivation, and problem severity were included as baseline 

covariates.  
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3. RESULTS 

3.1. Sample characteristics 

Paper 1: The sample was composed of 277 men (65%) and 149 women (35%) with a 

mean age of 29.6 years (SD = 10.8). About half of the persons had ten to eleven years of 

school (n = 238, 55%), 115 (27%) had twelve or more years, and 73 (17%) had less than 

ten years of school. On average, those unemployed at baseline (n = 179, 42%) had been 

unemployed for 9.6 months (SD = 15.6). The mean AUDIT-C score was 5.6 (SD = 1.4). 

Paper 2: The sample was composed of 277 men (64%) and 156 women (36%) with a 

mean age of 30.6 years (SD = 11.6). About half of the persons had 10 to 11 years of school 

(n = 226, 52%), 116 (27%) had twelve or more years, and 91 (21%) had less than ten years 

of school. Participants unemployed at baseline (n = 172, 40%) had been unemployed for a 

mean of 11.5 months (SD = 23.7). The mean AUDIT-C score was 5.8 (SD = 1.5).  

Three-month assessment data were provided by 339 participants (78%). Non-responders at 

three-month follow-up were more likely to be male and had more likely less than ten years 

of school compared to responders (ps < 0.05). 

Paper 3: The sample was composed of 382 men (61%) and 247 women (39%) with a 

mean age of 29.7 years (SD = 10.8). About half of the persons had ten to eleven years of 

school (n = 341, 54%), 156 (25%) had twelve or more years, and 132 (21%) had less than 

ten years of school. Participants unemployed at baseline (n = 245, 39%) had been 

unemployed for a mean of 9.6 months (SD = 16.0). The mean AUDIT-C score was 5.5 (SD 

= 1.4).  

Three-, six-, and 15-month assessment data were provided by 546 (87%), 545 (87%), and 

476 (76%) participants, respectively. Non-responders at six- and 15-month follow-up had 

less likely twelve or more years of school compared to responders (ps < 0.05). 
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3.2. Paper 1: TTM constructs across the stages of change 

Baumann S, Gaertner B, Schnuerer I, Bischof G, John U, Freyer-Adam J: How well do TTM 

measures work among a sample of individuals with unhealthy alcohol use characterized by low 

readiness to change? Psychology of Addictive Behaviors, 27(3), 573-583, 2013. 

In order to produce adequate group sizes, stage allocation was based on z-standardized 

scores, resulting in 212 precontemplators (50%), 103 contemplators (24%), and 111 actors 

(26%). Differences in the TTM constructs between the stages are depicted in Figure 2. 

Contemplators rated the pros and cons of alcohol use as more important (ps < 0.01), they 

had lower self-efficacy scores (negative affect and urges, ps < 0.01) and used the processes 

of change more frequently (ps < 0.001) than precontemplators. Actors rated the cons as 

more important and reported to use the processes more frequently than precontemplators 

(ps < 0.05) and rated the pros as less important and had higher self-efficacy scores than 

contemplators (ps < 0.05).  
 

 
 

Figure 2: Differences between the stages regarding the factor means of the 

TTM constructs decisional balance, self-efficacy, and processes of change.  
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3.3. Paper 2: Belief disparity and the intention-behavior gap 

Baumann S, Gaertner B, Schnuerer I, Haberecht K, John U, Freyer-Adam J: Belief incongruence 

and intention-behavior gap in persons with at-risk alcohol use. Addictive Behaviors, 48, 5-11, 2015.     

The unadjusted association between intentions and subsequent alcohol use was insignificant 

(βx = -0.13, p = 0.521). As neither behavioral belief incongruence nor control belief 

incongruence was significantly associated with the intention-behavior gap, only the results 

of normative belief incongruence are reported below. The strength of the total effect of 

intentions on alcohol use decreased with increasing normative belief incongruence (βxz total 

= 0.24, p = 0.01) (Figure 3). The total effect was significant for incongruence values below 

0.55 (intention-behavior consistency) and values above 4.71 (intention-behavior gap).  

When controlling for the mediating effect of changes in intentions, the association between 

normative belief incongruence and intention-behavior gap was attenuated (βxz direct = 0.18, 

p < 0.10) and the intention-behavior gap was decreased (βx total = -0.44, p < 0.05 vs. βx direct 

= -0.56, p < 0.01). The direct effect was significant for incongruence values below 1.32.   

Although belief incongruence moderated the association between initial intentions and 

changes in intentions (βxz = -0.20, p < 0.001), the indirect effect of intentions on alcohol use 

via changes in intentions (marginally significant for incongruence values above 0.07) was 

not sufficient to produce a direct effect completely independent of belief incongruence.  

 

 
 

Figure 3: Plots of regions of significance and 95% confidence bands for the 

total, direct, and indirect effect of initial intentions on subsequent alcohol 

use at three-month follow-up as a function of normative belief incongruence.  

Notes: Effects (solid lines) are significant where the confidence bands (dashed lines) do not 

contain zero (areas shaded in green and orange indicating intention-behavior consistency 

and intention-behavior gap, respectively).  
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3.4. Paper 3: Alcohol use trajectories among precontemplators 

Baumann S, Gaertner B, Schnuerer I, Haberecht K, John U, Freyer-Adam J: The impact of a stage 

tailored intervention on alcohol use trajectories among those who do not intend to change. Drug and 

Alcohol Dependence, 147, 167-174, 2015. 

BIC values indicated four different latent drinking trajectory classes for the control group 

sample. Probabilities of correct class classification ranged between 0.89 and 1.00. Persons 

in the first class (n = 109, 35%) showed low probabilities of alcohol use frequency and 

high but significantly decreasing quantity probabilities (labeled low-frequent and 

decreasing quantity drinking) (Figure 4). Persons in the second class (n = 101, 33%) were 

characterized by consistent heavy drinking probabilities (labeled constant HED). Persons 

in the third class (n = 92, 30%) showed constantly high frequency and low quantity 

drinking probabilities (labeled constant high-frequent and low quantity drinking). A small 

proportion of the precontemplators (n = 6, 2%) achieved abstinence throughout the course 

of the study (labeled abstinent). 

 

 
 

Figure 4: Estimated time- and class-specific category probabilities of 

alcohol use frequency and quantity for the control group sample (n = 308).  
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Results of the joint analysis of the control and the ST group (Figure 5) suggest a lowered 

mean trajectory of alcohol use frequency among the persons with low-frequent and 

decreasing quantity drinking in the ST group (p < 0.001) compared to those in the control 

group (p < 0.05). However, the difference between study groups was not statistically 

significant (p = 0.108). Persons with constant HED in the ST group significantly reduced 

alcohol use frequency over 15 months (p < 0.05), whereas the control group did not. 

However, the difference between study groups was also non-significant (p = 0.174). 

Persons with constant high-frequent and low quantity drinking in both study groups 

showed approximately identical alcohol use trajectories that did not significantly change 

over time. With regard to the abstinent class which consisted of 16 persons only, contrary 

to the control group, initial reductions returned to baseline levels in the ST group.  

 

 
 

Figure 5: Jointly estimated mean trajectories of alcohol use frequency and 

quantity for the control group (n = 308) and the ST group (n = 321). 

Notes: Dashed lines represent threshold parameters that divide the distribution of the latent 

frequency and quantity variables into categories. If the value of a latent variable exceeds a 

certain threshold, then the observed value of the categorical variable also changes. Results 

for the abstinent class are not shown because of low confidence in results due to small class 

size and extreme values of the latent variable representing abstinence. ST = stage tailored. 
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4. DISCUSSION 

The overall aim of this thesis was to investigate the validity and utility of two behavior 

change theories as frameworks for understanding and supporting change in at-risk alcohol 

use by elucidating the processes of intention formation and intentions translation. Data 

revealed four main findings. First, the hypothesized TTM constructs performed quite well 

with regard to intention formation. Second, with regard to intention translation, there was a 

gap between intentions and subsequent alcohol use. Third, the gap could partly be 

explained by temporal instability of intentions and the underlying normative beliefs. 

Fourth, there was no single functional form of change for people initially not intending to 

change, whereby those with low-frequent drinking patterns had a more positive prognosis 

of change and a higher probability of benefitting from intervention. 

4.1. Predictive performance of theories 

For the most part, our data confirmed what would be expected by the TTM and what has 

been demonstrated for several health behavior domains and populations [25, 38, 78]. In 

contrast, there are two unexpected results among job-seekers with at-risk alcohol use. First, 

precontemplators were characterized by high self-efficacy scores. Similar results have 

been reported for primary care patients with at-risk alcohol use [79]. There are diverse 

reasons to be in precontemplation in addition to a low perceived ability to change, for 

example, lack of problem awareness [80]. Alcohol use is integrated and socially accepted 

in many areas of cultural and daily life. The definition of at-risk alcohol use applied in this 

study is probably quite different to what people normally consider as alcohol problems 

(e.g., being alcohol dependent). Second, cognitive-affective versus behavioral processes 

did not reliably distinguish between the motivational stages, as similarly shown among 

general hospital patients with problematic alcohol use [25]. Given that the behavioral 

processes have been found to be strongly associated with action control [35], they are 

likely more important for intention translation than for intention formation. The same may 

apply to self-efficacy. A low level of self-efficacy may not only result in low intentions but 

also in failure to translate intentions into behavior.  

As with numerous health behaviors domains [31-33, 81], our data indicate a substantial 

gap between initially stated intentions and subsequent alcohol use among persons with at-

risk alcohol use. At first, on the face of this predictive failure, the validity of intention-

based theories applied to health behaviors and thus their utility as an organizing framework 
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for interventions is questionable. Indeed, many researchers have tried to introduce 

extended versions of existing theories, hybrid models, or new theories, often specifically 

focused on post-intentional processes (for an overview, see [82]). Although useful to some 

extent, it seems important to keep in mind that most of the theories have very similar 

constructs, for example, self-efficacy in the TTM and perceived behavioral control in the 

TPB [83]. Further, it seems important not to lose sight of the major caveat shared by most 

of them: They are cross-sectional in nature and thus theories of health behavior rather than 

theories of health behavior change [84]. This is a serious limitation given that theory-based 

interventions rely on explicit causality assumptions made in the respective theory.  

4.2. Within- and between-person variability 

Our data confirmed that it is important to consider the temporal development and 

associations of health-related constructs. It seems like taking the easy way out (or even 

tautological) when arguing that the intention-behavior gap is simply produced by changes 

in intentions and the underlying constructs. Further, explanations of this kind are quite 

difficult to falsify. However, considering that alcohol use is characterized by spontaneous 

shifts over time [85-87], it seems plausible to reflect the temporal instability of underlying 

socio-cognitive constructs in theory and intervention. In the case of our sample of job-

seekers with at-risk alcohol use, the congruence of normative beliefs over time has been 

shown to be an important factor with regard to successfully translating intentions to quit 

at-risk alcohol use into low-risk use. This is hardly surprising given that alcohol use is 

highly sensitive to culture and social evaluation [88, 89]. 

Alcohol use has been shown to vary not only within persons (i.e., over time) but also 

between persons [90, 91]. That is, there are different subgroups characterized by different 

alcohol use trajectories over time. This is supported by our data among a sample of at-risk 

drinking persons in the precontemplation stage. Notably, even without intervention, there 

exists a subgroup of precontemplators who reduced alcohol use.  

What is more, people did not only differ with regard to the development of their alcohol 

use over time but also with regard to their general drinking pattern (i.e., frequency and 

quantity of alcohol use). As different subtypes may have different etiological pathways 

(e.g., drinking motives [92, 93]) as well as different outcomes (e.g., alcohol use disorders), 

people with different alcohol use patterns may require different approaches when it comes 

to intervention [77]. Drinking motives may serve as basis for more personally meaningful 
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and targeted interventions [93]. Although related, drinking motives and beliefs in the TPB 

or decisional balance in the TTM are not synonymous. Beliefs and decisional balance refer 

to the expected probability that alcohol use will produce certain (not necessarily desirable) 

effects, while drinking motives refer to individual reasons for alcohol use to attain a 

desired effect [94].  

Further, alcohol use patterns are likely associated with problem severity which has been 

found to influence the efficacy of brief interventions [95]. Indeed, our data suggest that the 

intervention effect decreased with increasing drinking frequency. With repeated 

performance, behaviors are expected to habituate [40]. As a result, the behavior is 

automatically triggered by stimulus cues rather than driven by conscious cognitive 

processes (e.g., intentions) [40, 44]. Although effective among persons with low 

motivation to change, stage tailoring seems not sufficient to produce significant 

intervention effects on alcohol use in the whole population of job-seekers with at-risk 

alcohol use [52]. A more pronounced individualization by considering alcohol use patterns 

and underlying drinking motives may be worthwhile.  

4.3. Implications and future directions 

Like nearly all domains of human behavior, alcohol use cannot be viewed independently 

from time, place, and social context [41, 42]. The occurrence of drinking events in daily 

life as well as the temporal relationship among health-related variables needs to be 

integrated in attempts to explain and support quitting at-risk alcohol use. Corresponding 

methods, however, can be complex and difficult to implement [96]. Multiple assessments 

need to be collected over time (without alienating participants or evoking measurement 

reactivity) and intensive longitudinal data need to be appropriately analyzed and processed 

for intervention purposes. Nevertheless, new technologies, the widespread use of mobile 

phones and mobile web [97], and the positive shift in public perception toward a healthy 

lifestyle could facilitate the implementation of such approaches. Different intervention 

procedures are conceivable. Based on multiple assessments prior to intervention, people 

could be allocated to their most likely alcohol use profile, and interventions could be 

tailored accordingly [77]. To go one step further, interventions could be delivered “real-

time” and “real-world” [98, 99] to better deal with the dynamic nature of alcohol use. That 

is, at-risk alcohol use would be treated when it occurs within its typical setting.  
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4.4. Limitations and strengths 

Four limitations of the underlying studies should be considered. First, analyses are based 

on self-report data. Although measures have been validated and latent variable modeling 

has been used, social desirability or retrospective recall bias cannot be ruled out. Second, 

for now, the generalizability of the findings is restricted to German job-seekers with at-risk 

alcohol use. Third, the trial was not conceptualized to conduct subgroup analyses. Larger 

samples would probably have provided more robust parameter estimates. The lack of 

statistically significant intervention effects within the different drinking trajectory 

subgroups can partly be explained by low power. Fourth, evidence on causal mechanisms 

cannot be provided by the data. Especially beliefs are very likely confounded with 

behavior, making it impossible to draw causal conclusions. In spite of that, our data 

provides valuable information on strength and magnitude of the associations between 

social-cognitive constructs, intentions, and subsequent alcohol use. 

The three studies provide four strengths. First, proactive recruitment (i.e., approaching all 

persons of the target population) is expected to result in a less selected group of 

participants compared to reactive approaches [38, 100]. Second, the study was conducted 

in a real-world setting with high public health relevance. The non-medical sample of job-

seekers is characterized by a heterogeneous educational background. It probably includes a 

high proportion of persons in need of behavior change intervention but typically hard to 

reach [11]. Third, participation and follow-up rates are satisfactory. Fourth, latent variable 

modeling, as used in the underlying three papers, is assumed to “more correctly model the 

data” [101, p. 112] by appropriately representing theoretical constructs, unobserved 

heterogeneity, and missing data. 

4.5. Conclusions 

In conclusion, although intentions can be quite well explained by the hypothesized socio-

cognitive constructs, the precision of how well intentions predict subsequent alcohol use is 

modest. Time and socio-contextual influences should be considered in theory and theory-

based interventions. In addition to motivation tailoring, “motive” tailoring might be a 

worthwhile component to further increase the efficacy of theory-based interventions.  
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Little is known about the applicability of the transtheoretical model of intentional behavior change
(TTM) to individuals with unhealthy alcohol use that is primarily characterized by low readiness to
change. This study examined the psychometric properties of short measures by assessing three core
constructs of the TTM: the 20-item Processes of Change (POC-20) scale, and short versions of the
Alcohol Decisional Balance Scale (ADBS) and the Alcohol Abstinence Self-Efficacy (AASE) scale. A
sample of 427 individuals with unhealthy alcohol use (Mage � 30 years, 65% men), identified at job
agencies in northeastern Germany, completed all three scales. Item difficulty (d), selectivity (rit), and
Cronbach’s alpha were calculated. Confirmatory factory analyses were used to test for construct validity
and latent mean differences across the stages. The psychometric properties of the 8-item AASE were
adequate (d range: 0.59–0.78; rit range: 0.59–0.68; � range: 0.74–0.81), except for one subscale. Most
items of the POC-20 and the 10-item ADBS were difficult (dPOC range: 0.08–0.40; dADBS range:
0.21–0.58); selectivity (ritPOC range: 0.26–0.62; ritADBS range: 0.34–0.68) and internal consistency
(�POC range: 0.41–0.76; �ADBS range: 0.64–0.78) were low to moderate. Construct validity was
acceptable (Comparative Fit Index range: 0.95–0.99). The association between stages and TTM con-
structs partially followed expected patterns. Suggestions for modifications of TTM measures are
discussed for better applicability among proactively recruited samples of individuals with unhealthy
alcohol use and with primarily low readiness to change.

Keywords: unhealthy alcohol use, low readiness to change, processes of change, decisional balance,
self-efficacy

In the past two decades, increasing scientific findings on the
adverse health consequences of drinking have lead to successive
reductions in the upper limits of what is considered low-risk
alcohol drinking (e.g., Burger, Bronstrup, & Pietrzik, 2004; Na-
tional Institute on Alcohol Abuse and Alcoholism, 2005). The
latest recommendation for Germany, by the German Centre of
Addiction Issues, defines unhealthy alcohol use as more than 12 g
or 24 g of pure alcohol per day or more than 25 g or 50 g of pure

alcohol per occasion for women and men, respectively (Seitz,
Bühringer, & Mann, 2008).

Unhealthy alcohol use has become an important public health
issue. For example, in Germany, 27.5% of the adult general
population has reported unhealthy alcohol use (Federal Health
Monitoring, 2010). Proactive interventions (approaching all indi-
viduals of a defined population) that aim to reduce unhealthy
alcohol use in samples of the general population must be appro-
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priate for individuals with a primarily low level of readiness to
change their drinking habits. The transtheoretical model of inten-
tional behavior change (TTM; Prochaska & DiClemente, 1984;
Prochaska & Velicer, 1997) offers a solid theoretical foundation
for interventions based on individual readiness to change
(Velasquez, von Sternberg, Dodrill, Kan, & Parsons, 2005).

The TTM conceptualizes drinking behavior change using three
core dimensions. The first of these dimensions is the temporal dimen-
sion, represented by the stages of change through which individuals
proceed, from precontemplation through contemplation, preparation,
and action to maintenance (Prochaska & DiClemente, 1984;
Prochaska & Velicer, 1997). The second is the mediating variable
dimension, represented by decisional balance and self-efficacy. These
constructs differ across the stages of change (Migneault, Pallonen, &
Velicer, 1997; Prochaska et al., 1994; Rodgers, Courneya, & Bay-
duza, 2001). For example, an increase of about 1 SD in the pros of
change and a decrease of about 0.5 SD in the cons of change resulted
in movement from precontemplation to action (Hall & Rossi, 2008;
Prochaska, 1994). The third dimension is the independent variable
dimension, represented by the processes of change (Prochaska, DiCle-
mente, & Norcross, 1992). The TTM distinguishes between five
cognitive�affective (consciousness raising, dramatic relief, environ-
mental reevaluation, self-reevaluation, and social liberation) and five
behavioral processes (reinforcement management, countercondition-
ing, helping relationships, self-liberation, and stimulus control).
Whereas cognitive�affective processes are more important in the
early stages of change, behavioral processes are more typically used
in the later stages of change (Perz, DiClemente, & Carbonari, 1996;
Prochaska et al., 1992). Many previous studies that have focused on
the stage of change dimension of the TTM (e.g., Defuentes-Merillas,
Dejong, & Schippers, 2002; Hannöver et al., 2002). However, process
use, decisional balance, and self-efficacy have received less attention
(Migneault, Adams, & Read, 2005).

That said, an appropriate assessment of the TTM constructs is a
prerequisite for effective stage- tailored interventions: decisional
balance may be assessed by the Alcohol Decisional Balance Scale
(ADBS; King & DiClemente, 1993; Velicer, DiClemente,
Prochaska, & Brandenburg, 1985), self-efficacy by the Alcohol
Abstinence Self-Efficacy scale (AASE) (DiClemente, Carbonari,
Montgomery, & Hughes, 1994; Velicer, DiClemente, Rossi, &
Prochaska, 1990), and process use by the Processes of Change
scale (POC) (DiClemente, Carbonari, Addy, & Velasquez, 1996;
Prochaska, Velicer, DiClemente, & Fava, 1988). These measures
originate from the field of tobacco research.

The ADBS (King & DiClemente, 1993) was developed to assess
the decisional balance of the pros and cons of one’s current alcohol
use, using a sample of alcohol inpatients at a Veterans Affairs hos-
pital. Based originally on 42 items, two factors (pros and cons) were
identified. For the ADBS, the 10 strongest items of each factor were
retained with Cronbach’s �pros � 0.85 and �cons � 0.88.

The AASE (DiClemente et al., 1994) was developed to assess
self-efficacy in abstaining from drinking and the temptation to
drink in typical drinking situations, using a sample of outpatients
with alcohol dependence. Based originally on 49 items, DiCle-
mente et al. developed a 20-item version. Item and factor analyses
revealed a hierarchical structure with self-efficacy and temptation
as second-order factors, respectively, and four first-order factors:
negative affect, social/positive factors, physical/other concerns,
and withdrawal/urges.

The POC (DiClemente et al., 1996) was developed to assess the
use of behavior change processes in alcoholism treatment. A
two-factor structure underlying the 40 items was found. The hier-
archical structure (two second-order factors with five factors each)
was confirmed for a short version of the POC (POC-20), with
alphas ranging between 0.70 and 0.89 for nine of the 10 subscales
(Freyer et al., 2006).

Most studies that have developed and validated TTM measures
in the field of alcohol use were based on samples of individuals
with severe alcohol problems, such as alcohol dependence (e.g.,
DiClemente et al., 1996; DiClemente et al., 1994; Hannöver et al.,
2002). However, the variation in unhealthy drinking (e.g., alcohol
dependent vs. nondependent heavy occasional drinking) can be
quite large (Migneault et al., 2005). The applicability of current
TTM measures in particular needs to be investigated in nonclinical
settings and among populations with less severe alcohol problems
and little motivation to change. For example, little is known about
subpopulations with increased numerous health risk behaviors
such as job-seekers, recruited in nonclinical settings (Freyer-
Adam, Gaertner, Tobschall, & John, 2011).

Our first study’s aim was to investigate how well TTM mea-
sures work with a sample of individuals with unhealthy alcohol use
who were characterized by low readiness to change. More pre-
cisely, we examined the psychometric properties of two short
forms of the ADBS and of the AASE, and of the POC-20 among
a nonclinical sample of individuals with unhealthy alcohol use.
The second aim was to examine the associations between the
stages of change and the TTM constructs decisional balance,
self-efficacy, and processes of change. According to the assump-
tions of the TTM (Prochaska & Velicer, 1997) and previous
findings, we hypothesized (a) a lower level of importance of the cons
of drinking in precontemplation than in any other stage and lower
importance of the pros of drinking in action compared to the earlier
stages (as found by Hall & Rossi, 2008; Migneault et al., 1997), (b)
higher confidence in abstaining from drinking in action than in con-
templation and higher confidence to abstain in contemplation than in
precontemplation (as found by Rodgers et al., 2001), and (c) less
cognitive�affective process use in precontemplation than in any other
stage and more behavioral process use in action compared to the
earlier stages (as found by Freyer et al., 2006).

Method

The study was based on data collected as part of the randomized
controlled Trial Of Proactive Alcohol interventions among job-
Seekers (TOPAS, ClinicalTrials.gov Identifier NCT01311245).
The trial was conducted by the Research Collaboration EARLy
INTervention in health risk behaviors (EARLINT) in Western
Pomerania, northeastern Germany. The study procedure was ap-
proved by the ethics commission at the University of Greifswald.

Sample Recruitment and Participation

Between July 7, 2008, and July 10, 2009, three job agencies
participated in the study. The recruitment of study participants at each
job agency took between 16 and 19 weeks. On each working day, one
or two study assistants approached all job-seekers who appeared in
the waiting area to talk to a job agent. They were asked to participate
in a screening of health-related behaviors; the inclusion criteria were

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

574 BAUMANN ET AL.



appearance in the waiting area, intention to talk to a job agent, and an
age between 18 and 64 years. Individuals cognitively or physically
incapable, individuals already recruited for the study during an earlier
visit, individuals with insufficient language or reading skills, and
accompanying individuals were excluded from the study. Participants
answered questions provided on handheld computers. Unhealthy al-
cohol use was determined using the German adaption of the Alcohol
Use Disorders Identification Test (AUDIT; Saunders, Aasland, Ba-
bor, de la Fuente, & Grant, 1993). Women and men with scores of �
4 and � 5, respectively, in the first three AUDIT items (AUDIT-
�Consumption [AUDIT-C]; Gual, Segura, Contel, Heather, & Co-
lom, 2002) were regarded as screening positive for unhealthy alcohol
use. Because individuals with more severe alcohol problems require
more intensive care (Moyer, Finney, Swearingen, & Vergun, 2002),
individuals with AUDIT scores � 20 were excluded from the trial
(Donovan, Kivlahan, Doyle, Longabaugh, & Greenfield, 2006).

As shown in Figure 1 and as described in Freyer-Adam et al.
(2011), a total of 26,178 visitors to the job agencies were registered by
the study staff. Of these, 9,913 were eligible for the study, and 7,919
(79.9%) responded to the screening. Of the screening respondents, 14
were excluded due to inconsistent data or completely missing data due
to technical problems. Among the remaining 7,906 participants, 1,810
(22.9%) screened positive for unhealthy alcohol use. Of these, 99 had
AUDIT scores � 20 and were excluded from the study. Of the
remaining 1,711 participants, 1,282 (74.9%) agreed to participate in
the trial, and were randomized to one of three study groups: (a)
stage-tailored individualized feedback letters according to the TTM,
(b) non-stage-tailored individualized feedback letters according to the
theory of planned behavior (Ajzen, 1991), and (c) no feedback (con-
trol group). Only individuals allocated to the TTM group (n � 427)
were asked to fill in all three TTM measures. Of these, 426 partici-
pants were included; one participant was excluded due to missing
values on all of the TTM measures.

Measures

Decisional balance was assessed using a short version of the
German ADBS (Hannöver, Rumpf, Meyer, Hapke, & John, 2003).
In accordance with the original ADBS (King & DiClemente,
1993), the German ADBS consists of two subscales (pros and cons

of drinking) and 10 items per scale (�pros � 0.89, �cons � 0.92).
Participants respond to each item concerning the importance in
making a decision about drinking on a 5-point rating scale, ranging
from 1 (not important at all) to 5 (extremely important). Scores are
averaged separately for pros and cons.

A short version was created before its application in our study
for the following reasons: (a) the short waiting time of participants
had to be considered and (b) items not adequate for our sample of
primarily nondependent participants with low-level unhealthy al-
cohol use had to be eliminated (e.g., “Having to lie to others about
my drinking bothers me”). Thus, we selected items by their diffi-
culty, using data from a different sample described in more detail
elsewhere (Bischof et al., 2007, ClinicalTrials.gov Identifier
NCT00400010). This sample consisted of 173 general hospital
inpatients with unhealthy alcohol use, according to the British
Medical Association (1995). They had responded to the 20-item
German ADBS as well as to six additional items that were ex-
pected to indicate three pros and three cons of drinking that are
relevant for primarily nondependent participants with low-level
unhealthy alcohol use. Item difficulty (d), item selectivity (rit), and
Cronbach’s alpha were assessed. When similar difficulty levels
arose, the item with the better selectivity was used.

For each of the two subscales, the five items with the best
difficulty were selected for the short version. The shortened Pros
subscale (� � .69) included five items from the original ADBS
(“Drinking helps me to loosen up and express myself”: Item 1,
d � 0.21, rit � 0.57; “Drinking helps me to have fun and social-
ize”: Item 7, d � 0.26, rit � 0.59; “Drinking makes me more of a
fun person”: Item 9, d � 0.24, rit � 0.61; “Not drinking at social
gatherings would make me feel too different”: Item 14, d � 0.23,
rit � 0.38) and one item from the additional items (“Drinking helps
me to relax”: Item 22, d � 0.33, rit � 0.38). The shortened Cons
subscale (� � .80) included two items from the original ADBS (“I
am losing the trust and respect of my coworkers/spouse because of
my drinking”: Item 15, d � 0.37, rit � 0.73; “I am setting a bad
example for others with my drinking”: Item 18, d � 0.36, rit �
0.60) and three items from the additional items (“Drinking leads to
a gain in weight”: Item 21, d � 0.36, rit � 0.53; “Drinking is

Figure 1. Flow of participants.
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unhealthy”: Item 24, d � 0.65, rit � 0.45; “Drinking makes me
less physically fit”: Item 25, d � 0.52, rit � 0.56).

Self-efficacy to abstain from drinking was assessed using a short
version of the German AASE (Bott et al., 2003). In accordance
with the original AASE (DiClemente et al., 1994), the German
AASE measures temptation to drink (� � .95) and self-efficacy to
abstain from drinking (� � .97) in four types of drinking situations
(negative affect, social/positive factors, physical/other concerns,
and withdrawal/urges). Participants are asked to rate their tempta-
tion to drink and their confidence to abstain from drinking in 20
typical drinking situations on a 5-point rating scale, ranging from
1 (not at all tempted/confident) to 5 (extremely tempted/confident).
Scores are averaged separately for the four subscales.

Participants were asked only to respond to the self-efficacy
items. Again, a short version was created in advance using the
same procedure as described above. However, the general hospital
sample only received 19 of the 20 German self-efficacy items,
excluding the item “When I am in agony because of stopping or
withdrawing from alcohol use.” This item was considered inade-
quate and likely to provoke resistance among primarily nondepen-
dent participants with unhealthy alcohol use.

For each of the AASE four subscales, the two items with the
best item difficulty were selected for the short version. The short-
ened Negative Affect subscale (� � .90) included the items “When
I am feeling depressed,” Item 3, d � 0.58, r it � 0.73, and “When
I sense everything is going wrong for me,” Item 16, d � 0.62, rit �
0.81. The shortened Positive Feelings subscale (� � .78) included
the items “When I am on vacation and want to relax,” Item 4, d �
0.49, rit � 0.43, and “When I am excited or celebrating with
others,” Item 20, d � 0.43, rit � 0.59. The shortened Physical and
Other Concerns subscale (� � .84) included the items “When I am
concerned about someone,” Item 5, d � 0.71, rit � 0.58, and
“When I am physically tired,” Item 12, d � 0.73, rit � 0.63. The
shortened Urges subscale (� � .78) included the items “When I am
feeling a physical need or craving for alcohol,” Item 11, d � 0.57,
rit � 0.63, and “When I experience an urge or impulse to take a
drink that catches me unprepared,” Item 19, d � 0.60, rit � 0.60.

Processes of change were assessed using the POC-20 (Freyer et
al., 2006). The POC-20 is composed of two second-order factors:
cognitive�affective and behavioral processes, each measured by
five subscales (10 processes as described above) and two items per
scale. Participants respond to 20 items (e.g., “Stories about alcohol
and its effects upset me” [cognitive subscale affective: dramatic
relief] and “I avoid situations that encourage me to drink” [behav-
ioral: stimulus control]) rating the frequency of process use on a
5-point rating scale, ranging from 1 (never) to 2 (seldom) to 3
(occasionally) to 4 (frequently) to 5 (repeatedly). Frequencies were
averaged for each of the 10 subscales.

Readiness to change was assessed using the German Readiness
to Change Questionnaire (RCQ; Hannöver et al., 2002; Rollnick,
Heather, Gold, & Hall, 1992). The RCQ is composed of 12 items
and three subscales representing the stages of change: precontem-
plation (e.g., “It’s a waste of time thinking about my drinking”),
contemplation (e.g., “I enjoy my drinking, but sometimes I drink
too much”), and action (e.g., “Anyone can talk about wanting do
something about their drinking, but I am actually doing something
about it”). For the German RCQ, alphas ranged between 0.60 and
0.89 (Hannöver et al., 2002). Participants are asked to indicate
their agreement on a 5-point rating scale, ranging from 1 (strongly

disagree) to 5 (strongly agree). To allocate individuals to one of
three stages of change (precontemplation, contemplation, or ac-
tion), the quick method was used (Rollnick et al., 1992). Two
approaches were used. One allocated individuals to the stages
based on their highest raw scale scores, and the other based on
their highest z-standardized scale scores (M � 0, SD � 1). In case
of ties, subjects were allocated to the more advanced stage.

For purposes of sample description, weekly quantity of alcohol
use was examined using a Quantity-Frequency Index derived from
the first two items of the AUDIT (Saunders et al., 1993). The
number of drinks per week was calculated, with one drink corre-
sponding to 11 g of pure alcohol.

Statistical Analyses

Descriptive analyses included the calculation of the mean, stan-
dard deviation, skewness, and kurtosis. To evaluate item and scale
properties, the item difficulty, item selectivity, and Cronbach’s
alpha were calculated. A violation of the �-equivalent measure-
ment model is often responsible for the underestimation of reli-
ability, calculated by Cronbach’s alpha (Zinbarg, Revelle, Yovel,
& Li, 2005). Thus, two alternative conceptualizations of reliability
(composite reliability and McDonald’s �H) were calculated. Stata/
SE, Version 10, was used for this purpose.

Confirmatory factory analyses (CFAs) were used to confirm the
factor structure underlying the 10-item ADBS, the 8-item AASE, and
the POC-20, using Amos, Version 18. The CFA followed procedures
recommended by Byrne (2001). The independence model proposes
independence of all items, and this model will function as a baseline
from which to compare the other models. The single-factor model
proposes one latent factor behind all of the items. The multifactor
model proposes the existence of correlated latent factors. The hierar-
chical model proposes the existence of additional second-order fac-
tor(s). No hierarchical model for the ADBS was tested because of
underidentification of the effects of the second-order factor. Maxi-
mum likelihood estimation was applied to all models. To test the
model fit in addition to the chi-square value and the �2/df ratio, four
goodness-of-fit statistics were used: the Comparative Fit Index (CFI;
Bentler, 1989, 1990), standardized root mean squared residual
(SRMR; Bentler, 1995; Jöreskog & Sörbom, 1981), Normed Fit Index
(NFI; Bentler & Bonett, 1980), and Adjusted Goodness-of-Fit Index
(AGFI; Jöreskog & Sörbom, 1984). A minimum cutoff of 0.90 (0.95)
for CFI, NFI, and AGFI, and a maximum cutoff of 0.10 (0.08) for
SRMR indicated a fair (close) fit, respectively (e.g., Hu & Bentler,
1998; Weston, Gore, Chan, & Catalano, 2008). In the case of inade-
quate fit, modified models were tested based on modification indices,
interitem correlations, and content-related considerations.

Structured mean models to test for latent mean differences (Byrne,
2001; Sörbom, 1974) in TTM constructs across the stages of change
were conducted as another validity test for the three measures. There-
fore, regression weights and intercepts for the observed measures
were constrained equally across groups, and latent means were fixed
to zero in the precontemplation group (reference group) while freely
estimated in the other groups. To investigate latent mean differences
between contemplation and action, the reference group was also
exchanged. Critical ratios (CRs) greater than 1.96 indicated statisti-
cally significant latent mean differences.

Because outlier cases can lead to improper solutions (Chen,
Bollen, Paxton, Curran, & Kirby, 2001), multivariate outliers were
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identified using Mahalanobis distance (Byrne, 2001). Overall, 18
(POC-20), three (10-item ADBS), and seven (8-item AASE) cases
had a highly significant Mahalanobis distance (p � .001) and were
excluded from the according analyses (except for sociodemo-
graphics). Incomplete cases were excluded listwise.

Results

Sample Description

Of the sample (n � 426), 65.2% (n � 277) were men. Mean age
was 29.7 years (SD � 10.8). Among participants, 76.1% (n � 324)
were single, 18.5% (n � 79) were married, and 5.4% (n � 23)
were divorced, separated, or widowed. Most participants had
10�11 years of school education (55.9%, n � 238), 27.0% (n �
115) had less than 10 years, and 17.1% (n � 73) had more than 11
years of school education.

The mean AUDIT score was 7.6 (SD � 3.3). According to the
third item of the AUDIT-C, 98.8% (n � 421) reported any fre-
quency of consumption of six or more drinks per occasion. Of
these, 1.2% (n � 5) reported these amounts daily or almost daily,
19.7% (n � 83) weekly, 49.9% (n � 210) monthly, and 29.2%
(n � 123) less than monthly. Based on the first two items of the
AUDIT-C and on the means of each response category, the mean
weekly alcohol use was 6.4 (SD � 7.2) drinks (�70.4 g of pure
alcohol), and 11.0% (n � 47) of the women/men drank more than
1/2 drinks (�12/24 g of pure alcohol) per day, respectively.

Regarding motivation to change drinking habits, and depending
on method (raw and z-standardized scores), 78.2% (n � 333) and
49.7% (n � 212) of participants were allocated to precontempla-

tion, 11.3% (n � 48) and 24.2% (n � 103) to contemplation, and
10.5% (n � 45) and 26.1% (n � 111) to action, respectively.

Scale Properties and Reliability

Distribution of almost all of the items showed significant skew-
ness and kurtosis. Item properties per scale and Cronbach’s alpha
coefficients for all three measures are shown in Table 1. The
composite reliability and McDonald’s �H were only marginally
higher compared to Cronbach’s alpha, and are not reported here.
For the 10-item ADBS, item difficulty ranged between 0.21 and
0.58. Item selectivity varied between 0.34 and 0.68. Cronbach’s
alpha was lower for cons of drinking (� � .64) than for pros of
drinking (� � .78).

For the 8-item AASE, item difficulty varied between 0.40 and
0.78. Item selectivity ranged between 0.43 and 0.68. Three of the
four scales had acceptable internal consistencies (� range: 0.74–
0.81). One subscale (Positive Feelings) had poor internal consis-
tency (� � .60).

For the POC-20, item difficulty ranged between 0.08 and 0.40.
Eleven of the 20 items did not meet the minimum criterion of �
0.20. Item selectivity ranged between 0.26 and 0.62. For all sub-
scales, item selectivity was � 0.30, except for Social Liberation.
Cronbach’s alpha ranged between 0.41 and 0.76.

Factorial Structure

All models tested, as depicted in Table 2, fit the empirical data
better than the respective independence models. For the 10-item
ADBS, no model reached an acceptable level of fit. However,

Table 1
Item Properties per Scale and Cronbach’s Alphas of the 10-Item ADBS, 8-Item AASE, and POC-20

Scale Ma SD Skewness Kurtosis Difficulty Selectivity �

10-item ADBS (n � 423)
Pros 1.84�2.26 1.10�1.26 0.55�1.20 2.15�3.59 0.21�0.32 0.40�0.68 0.78
Cons 2.04�3.31 1.31�1.40 �0.33 to 0.99 1.91�2.56 0.28�0.58 0.34�0.46 0.64

8-item AASE (n � 414)
NA 3.43�3.49 1.34�1.42 �0.49 to �0.35 1.97 0.61�0.62 0.59 0.74
PF 2.60�3.18 1.32 �0.11 to 0.39 1.97�2.07 0.40�0.55 0.43 0.60
PC 4.06�4.14 1.22�1.24 �1.29 to �1.16 3.27�3.57 0.76�0.78 0.61 0.76
U 3.37�3.43 1.23�1.31 �0.25 to �0.22 1.95�2.07 0.59�0.61 0.68 0.81

POC-20 (n � 405)
Cognitive�affective processes 0.85

CR 1.48�1.73 0.79�0.89 1.06�1.59 3.60�4.83 0.12�0.18 0.52 0.67
DR 1.80�2.02 0.96�1.05 0.77�1.05 2.89�3.45 0.20�0.25 0.49 0.65
ER 1.66�1.74 0.93�1.00 1.29�1.42 3.97�4.55 0.17�0.19 0.62 0.76
SR 1.69�1.76 0.95�1.02 1.10�1.28 3.16�3.85 0.17�0.19 0.60 0.75
SoL 1.79�2.42 0.98�1.18 0.36�1.15 2.16�3.71 0.20�0.35 0.26 0.41

Behavioral processes 0.83
SeL 2.23�2.29 1.23�1.28 0.62�0.68 2.35�2.37 0.31�0.32 0.50 0.67
SC 1.65�2.01 1.00�1.03 0.64�1.55 2.49�4.63 0.16�0.25 0.51 0.67
CC 1.49�2.05 0.84�1.22 0.84�1.79 2.55�5.74 0.12�0.26 0.46 0.60
HR 1.67�2.62 0.97�1.54 0.30�1.39 1.56�4.21 0.17�0.40 0.41 0.55
RM 1.33�1.54 0.77�0.65 1.12�2.10 3.08�7.00 0.08�0.14 0.59 0.74

Note. ADBS � Alcohol Decisional Balance Scale; AASE � Alcohol Abstinence Self-Efficacy; POC-20 � 20-item Processes of Change scale;
Selectivity � part�whole corrected item-total correlation: r 	 0.30 (moderate selectivity), r 	 0.50 (high selectivity); Cronbach’s alpha: � 	 0.70
(moderate internal consistency), � 	 0.80 (high internal consistency); NA � Negative Affect; PF � Positive Feelings; PC � Physical and Other Concerns;
U � Urges; CR � Consciousness Raising; DR � Dramatic Relief; ER � Environmental Reevaluation; SR � Self-Reevaluation; SoL � Social Liberation;
SeL � Self-Liberation; SC � Stimulus Control; HR � Helping Relationship; RM � Reinforcement Management.
a Range: 1�5.
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modification indices, interitem correlations, and content-related
considerations led to proposing and testing a four-factor model,
including two pro factors (Factor 1: enhancing social skills [Items
1, 7, 9]; Factor 2: avoiding negative feelings [Items 14, 12]) and
two con factors (Factor 3: differing from the norm [Items 15, 18,
17]; Factor 4: ill-being [Items 24, 25]). The correlated four-factor
model achieved a close fit. As shown in Figure 2, the correlations
among the factors ranged between �0.03 (avoidance of negative
feelings and ill-being) and 0.63 (enhancing social skills and avoid-
ing negative feelings). Item loadings of the four factors ranged
from 0.47�0.87.

For the 8-item AASE, the single-factor model provided an
unacceptable fit. In contrast, fit indices of both the correlated
four-factor model and the hierarchical model met cutoff criteria
indicating a fair fit, except for one index (AGFI � 0.90). The
correlated four-factor model with indices indicating a fair-to-close
fit represented the data best. As shown in Figure 3, the correlations
among the factors ranged between 0.56 (Positive Feelings, Phys-
ical and Other Concerns) and 0.84 (Positive Feelings, Urges). Item
loadings of the four factors ranged from 0.63�0.85.

For the POC-20, both the single-factor model and the two-factor
model displayed an unacceptable fit of the data. The fit indices of
the correlated 10-factor model met cutoff criteria, thereby indicat-
ing a fair-to-close fit. As shown in Figure 4, the correlations
among the factors ranged between 0.40 (Dramatic Reliefs, Helping
Relationship) and 0.98 (Counterconditioning, Self-Reevaluation).
Item loadings of the factors ranged from 0.40�0.81.

The hierarchical model produced a negative residual variance,
indicating model misspecification. We therefore deleted two sub-
scales causing the problems: Counterconditioning (Items 17 and
35), which was producing the negative error variance, and Social
Liberation (Items 13 and 21), which was the subscale with the
poorest item properties. The fit indices of the modified hierarchical
model met cutoff criteria, indicating a fair but poorer fit. The two
second-order factors were highly correlated (r � .99).

Latent Mean Differences of TTM Constructs Across
Stages of Change

Because of the overrepresentation of individuals in precontem-
plation and in order to investigate groups with comparable n
values, stage allocation based on z-standardized scores was used
for the following analyses (see Table 3). For decisional balance,

Figure 2. Confirmatory factor analysis of the 10-item Alcohol Decisional
Balance Scale. Note: Residual estimates are omitted. n � 423, �2/df �
1.47, Comparative Fit Index � 0.99, Standardized Root Mean squared
Residual � 0.04, Adjusted Goodness-of-Fit Index � 0.96, Normed Fit
Index � 0.96.

Table 2
Confirmatory Factor Analysis Regarding the 10-Item ADBS, 8-Item AASE, and POC-20

Model �2 df �2/df CFI SRMR AGFI NFI

10-item ADBS (n � 423)
Independence 1,034.23* 45 22.98
Single-factor 355.81* 35 10.17 0.68 0.12 0.74 0.66
Two-factor 169.35* 34 4.98 0.86 0.08 0.87 0.84
Four-factor 42.52ns 29 1.47 0.99 0.04 0.96 0.96

8-item AASE (n � 414)
Independence 1,427.84* 28 50.99
Single-factor 204.25* 20 10.21 0.87 0.07 0.79 0.85
Four-factor 86.25* 14 6.16 0.95 0.05 0.86 0.94
Hierarchical 108.99* 16 6.91 0.93 0.05 0.85 0.92

POC-20 (n � 405)
Independence 3,395.81* 190 17.84
Single-factor 625.33* 170 3.68 0.86 0.06 0.83 0.82
Two-factor 613.11* 169 3.63 0.86 0.06 0.83 0.82
Ten-factor 265.33* 125 2.12 0.96 0.04 0.90 0.92
Hierarchical 370.91* 159 2.33 Model misspecification
HierarchicalSoL/CC deleted 231.90* 95 2.44 0.94 0.04 0.90 0.91

Note. ADBS � Alcohol Decisional Balance Scale; AASE � Alcohol Abstinence Self-Efficacy; POC-20 � 20-item Processes of Change scale; CFI �
Comparative Fit Index; SRMR � standardized root mean squared residual; NFI � Normed Fit Index; AGFI � Adjusted Goodness-of-Fit Index; SoL �
social liberation; CC � counter-conditioning.
* p � .001.
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individuals in precontemplation rated both the pros and the cons of
drinking as significantly less important than those in contempla-
tion (CR range: 3.20–5.64); and the cons as significantly less
important than those in action (CRdiffering from the norm � 4.50;
CRill-being � 3.54). Individuals in contemplation rated the pros as signif-
icantly more important than those in action (CRenhancing social skills �
�3.41; CRavoiding negative feelings � �2.76).

For self-efficacy, individuals in precontemplation reported sig-
nificantly higher confidence to abstain from drinking compared to
those in contemplation (CRNegative Affect � �2.69, CRUrges �
�3.42). Individuals in contemplation reported significantly lower
confidence compared to those in action (CRNegative Affect � 2.48,
CRPositive Feelings � 2.21, CRUrges � 2.28) and individuals in action
did not differ significantly from those in precontemplation.

For processes of change, individuals in precontemplation used
both the cognitive�affective and the behavioral processes signif-
icantly less frequently than those in contemplation (CR range:
3.33–6.77) or in action (CR range: 2.53–7.14). Individuals in contempla-
tion used one cognitive�affective (CREnvironmental Reevaluation � �2.12)
and one behavioral process (CRCounterconditioning � �1.97) signif-
icantly more frequently than those in action.

Discussion

The aim of this study was (a) to examine the psychometric
properties of the 10-item ADBS, the 8-item AASE, and the
POC-20 among individuals with unhealthy alcohol use primarily
unmotivated to change and (b) to investigate decisional balance,
self-efficacy, and process use across the stages of change as an
additional validity test.

Psychometric Properties of the TTM Measures

Although construct validity was satisfactory, item selectivity
was moderate at best and most items were difficult. One explana-

tion for this finding may be the distribution of risky drinking
across the stages of change: The vast majority (78%) was unaware
of the problem and did not intend to change their drinking habits.
The proportion of individuals in precontemplation was consider-
ably higher compared to those in earlier studies, ranging from 13%
(Defuentes-Merillas et al., 2002) to 67% (Hannöver et al., 2002).
This is likely due to the relatively low level of alcohol use (mean
of 70 g of pure alcohol per week) resulting from recent low-risk
drinking recommendations applied in our study. In earlier studies
on motivation to change drinking habits, participants’ mean
weekly alcohol consumption ranged from 134 g to 420 g of pure
alcohol per week (Forsberg, Halldin, & Wennberg, 2003; Rollnick
et al., 1992). Because participants in our study drank less and
presumably had a less severe alcohol problem, it is conceivable
that they tended not to perceive their drinking as problematic. This
is advanced by paradoxical normative beliefs: on the one hand,
drinking alcohol is socially accepted, and, on the other hand, having
problems resulting from alcohol use is perceived as shameful. Thus,
the high item difficulty may also result from perceived stigmatization.
Drinking alcohol remains a sensitive issue that is linked with stereo-
types and initiates fear of stigmatization. Participants may have felt
stigmatized when answering the questions that were originally devel-
oped to examine individuals with a more problematic alcohol use.

The modified 10-item ADBS proved to be a short and partly
reliable measure. The Cons subscale showed unsatisfactory inter-
nal consistency. The lack of internal consistency illustrates a
dilemma of short scales that has also been found in personality
research (e.g., Ones & Viswesvaran, 1996): a multifaceted assess-
ment of constructs is associated with decreased internal consis-
tency. Because Cronbach’s alpha is positively influenced by the
number of items in a scale (Cortina, 1993), Cronbach’s alpha must
be interpreted with the number of items in mind.

The expected two-factor model of the modified 10-item ADBS
could not be confirmed among our sample of individuals with
primarily low readiness to change. Instead, the data suggested four
underlying factors, two pro factors (enhancing social skills and
avoiding negative feelings) and two con factors (differing from the
norm and ill-being). Because such re-estimation is a rather explor-
atory approach, the proposed four-factor model will need to be
tested further. The four factors might be limited to samples of
individuals with low-level unhealthy alcohol use who are, as a
whole, unmotivated to change their drinking.

The 8-item AASE provides a short, reliable measure of
situation-specific confidence in abstaining from drinking among
individuals with unhealthy alcohol use, and it is composed of four
factors, as expected. However, one subscale (Positive Feeling)
lacked internal consistency, possibly resulting from the low num-
ber of items (Cortina, 1993).

The POC-20, to assess an individual’s process use, did not work as
well among individuals with risky alcohol use. Item selectivity and
internal consistency were poorer than those reported by Freyer et al.
(2006), possibly resulting from the low number of items (Cortina,
1993) and little variance in item response. The high item difficulty is
not surprising, given that process use demands a certain level of
motivation to change drinking habits, and that most participants were
in the precontemplation stage. For CFAs, increased improvement of
fit for the multifactor model compared to the hierarchical model, as
well as the highly correlated second-order factors, do not suggest the
existence of a hierarchical order as assumed by the TTM.

Figure 3. Confirmatory factor analysis of the 8-item Alcohol Abstinence
Self-Efficacy scale. Note: Residual estimates are omitted. n � 414, �2/df �
6.16, Comparative Fit Index � 0.95, Standardized Root Mean squared
Residual � 0.05, Adjusted Goodness-of-Fit Index � 0.86, Normed Fit
Index � 0.94.
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TTM Constructs Across the Stages of Change
Individuals in the contemplation stage perceived both cons and

pros as more important than those in precontemplation. In line with
the TTM, the contemplation stage is characterized by weighing the
pros and cons. Comparable to the results of other studies (e.g., Hall
& Rossi, 2008), individuals in action rated the cons of alcohol use
as more important than those in precontemplation. Unexpectedly,
in our sample, individuals who were in the precontemplation and
action stages did not differ on the perceived importance of the
pros. Considering the comparably low level of alcohol use among
our sample of individuals with unhealthy alcohol use, the experi-
ence of any cons of drinking may be a prerequisite of increased
behavior change motivation. Our findings suggest that interven-

tions targeting individuals with low-level unhealthy alcohol use
should focus on enhancing the perception of the cons of unhealthy
drinking rather than on reducing the importance of the pros of
unhealthy drinking.

As expected, self-efficacy to abstain from drinking was greater
in action than in contemplation. In contrast to our hypothesis and
previous findings (e.g., Rodgers et al., 2001), individuals in pre-
contemplation were more confident that they would abstain from
drinking than those in contemplation. Similar results have been
found before (e.g., Williams, Horton, Samet, & Saitz, 2007).
Individuals in precontemplation who perceive their drinking as
unproblematic may overestimate their self-efficacy. An alternative
explanation in our sample of individuals with low-level unhealthy

Figure 4. Confirmatory factor analysis of the 20-item Processes of Change scale. Note: Residual estimates are
omitted. n � 405, �2/df � 2.12, Comparative Fit Index � 0.96, Standardized Root Mean squared Residual �
0.04, Adjusted Goodness-of-Fit Index � 0.90, Normed Fit Index � 0.92.
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alcohol use may be that individuals in precontemplation have no
trouble resisting alcohol use because their severity of alcohol use
was lower than that of individuals in contemplation and action:
Mnumber of drinks per week � 5.57 (SD � 5.26) vs. 8.43 (9.39) and
5.97 (7.58).

As hypothesized and in line with earlier studies (Freyer et al.,
2006; Rodgers et al., 2001), individuals in precontemplation
used both the cognitive�affective and the behavioral processes
less frequently than those in the advanced stages. In contrast to
our hypothesis and to previous findings (e.g., Freyer et al.,
2006), in our sample, individuals in the action stage did not use
more behavioral processes than those in the contemplation
stage. The reverse was true: individuals in contemplation more
often used counterconditioning than individuals in action. This
finding suggests that counterconditioning (e.g., to deal with
craving situations) may not be as important for individuals with
low-level unhealthy alcohol use in currently changing their
drinking as compared to alcohol-dependent individuals dealing
with withdrawal or other symptoms of addiction in response to
abstinence.

Study Limitations

Although support for the TTM measures was found, some
methodical limitations must be considered. First, we only used

cross-sectional data. The predictive validity of the TTM measures
among individuals with unhealthy alcohol use needs to be inves-
tigated using longitudinal designs. For example, it remains impor-
tant to test whether movement from one stage to another involves
according changes in relevant TTM constructs, as proposed by the
TTM and Hall and Rossi (2008). Second, our findings were based
on job-seekers recruited at job agencies, so generalizability may be
limited. However, because our sample was proactively recruited
from a predefined target group of the general population that could
profit from brief interventions, we assume that our data give a
good idea of the validity of the TTM measures among individuals
with low-level unhealthy alcohol use who are, as a whole, unmo-
tivated to change their drinking. Another point to consider is that
job-seekers recruited in job agencies might have thought that
assessment results would be provided to their job assistances and,
thus, they may not have been completely honest when they re-
sponded to questions about their alcohol use. However, they were
informed that their data would be kept confidential and not dis-
tributed to third parties. Third, like all screening tests, the
AUDIT-C bears the burden of false-positive misclassification,
leading to the inclusion of some individuals with low-risk alcohol
consumption. However, several studies have found that the thresh-
old values as applied in our study balanced sensitivity and speci-
ficity quite well (e.g., Dawson, Grant, & Li, 2005; Reinert &

Table 3
Latent Mean Differences Related to Dimensions of Decisional Balance, Self-Efficacy, and Processes of Change for Stages of Change

Precontemplation (reference, M � 0) vs. Contemplation (reference) vs.

Contemplation Action Action

Scale M
 (SE) CR M
 (SE) CR M
 (SE) CR

10-item ADBS (n � 423)a

Pros of drinking
Enhancing social skills 0.62 (0.12) 5.38*** 0.16 (0.12) 1.35 �0.47 (0.14) �3.41***

Avoiding negative feelings 0.48 (0.11) 4.52*** 0.16 (0.09) 1.77 �0.32 (0.12) �2.76**

Cons of drinking
Differing from the norm 0.67 (0.12) 5.64*** 0.52 (0.12) 4.50*** �0.14 (0.12) �1.18
Ill-being 0.49 (0.15) 3.20** 0.53 (0.15) 3.54*** 0.04 (0.17) 0.26

8-item AASE (n � 414)b

Negative affect �0.42 (0.16) �2.69** �0.02 (0.14) �0.16 0.39 (0.16) 2.48*

Positive feelings �0.24 (0.14) �1.79 0.07 (0.13) 0.52 0.31 (0.14) 2.21*

Physical and other concerns �0.25 (0.14) �1.81 0.03 (0.13) 0.22 0.28 (0.15) 1.89
Urges �0.43 (0.13) �3.42*** �0.12 (0.13) �0.92 0.31 (0.13) 2.28*

POC-20 (n � 405)c

Cognitive�affective processes
Consciousness raising 0.46 (0.09) 4.99*** 0.53 (0.10) 5.53*** 0.06 (0.12) 0.54
Dramatic relief 0.37 (0.10) 3.69*** 0.42 (0.10) 4.25*** 0.05 (0.12) 0.41
Environmental reevaluation 0.59 (0.10) 5.75*** 0.33 (0.10) 3.37*** �0.26 (0.12) �2.12*

Self-reevaluation 0.78 (0.11) 6.77*** 0.72 (0.11) 6.60*** �0.06 (0.13) �0.43
Social liberation 0.45 (0.11) 4.08*** 0.50 (0.11) 4.67*** 0.05 (0.13) 0.40

Behavioral processes
Self-liberation 0.78 (0.13) 6.08*** 0.90 (0.13) 7.14*** 0.12 (0.14) 0.87
Stimulus control 0.51 (0.11) 4.84*** 0.45 (0.11) 4.12*** �0.57 (0.13) �0.44
Counterconditioning 0.91 (0.14) 6.74*** 0.58 (0.13) 4.45*** �0.33 (0.17) �1.97*

Helping relationship 0.40 (0.12) 3.33*** 0.25 (0.10) 2.53* �0.14 (0.13) �1.12
Reinforcement management 0.31 (0.08) 3.99*** 0.23 (0.08) 3.03** �0.09 (0.09) �0.91

Note. M
 � latent mean difference; CR � critical ratio.
a n � 209 in precontemplation (PC), n � 103 in contemplation (C), n � 111 in action (A). b n � 207 in PC, n � 100 in C, n � 107 in A. c n � 204
in PC, n � 100 in C, n � 101 in A.
* p � .05. ** p � .01. *** p � .001.
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Allen, 2007). Fourth, because only three stages of change were
generated, possible differences across the stages could have been
missed. Fifth, for practical reasons, we investigated short versions
of the ADBS and the AASE that were created before application
among our study sample, and our findings may not apply to the
original versions. Sixth, some of the subscales had poor internal
consistencies. Among certain populations of individuals with un-
healthy alcohol use and in certain settings where short (but broad)
assessment is favored, decreased internal consistency may have to
be put up with because a more economical assessment of alcohol-
related constructs has two decisive advantages: reduced time in-
vestment and less focus on alcohol. Finding new ways of balancing
reliability and efficiency is a worthwhile focus for future research.
Seventh, our data did not meet the requirement of normal distri-
bution, which may have caused problems for scale properties and
model fit.

Conclusion

Decisional balance, self-efficacy, and processes of change
proved to be meaningful and measurable constructs in a low-level
risky drinking population (excluding those with more severe alco-
hol problems). However, the high proportion of individuals in
precontemplation highlights the importance of further investigat-
ing and differentiating individuals in precontemplation to maxi-
mize the effects of stage-tailored interventions.

Although alcohol consumption is often a socially accepted be-
havior, the fear of stigmatization (e.g., being compared with alco-
holics) among individuals with unhealthy alcohol use is an appar-
ent issue in the assessment of alcohol-related measures. Thus,
individuals with unhealthy alcohol use may be discouraged from
participating in interventions, as already discussed in earlier stud-
ies (e.g., Brown, 2011; Corrigan, 2004). The general challenge will
be to develop measures that assess alcohol-related constructs in a
less stigmatizing way—particularly in the field of alcohol research,
which is no longer restricted to addiction. One solution could be to
specify the target behavior (e.g., “observing low-risk drinking”
instead of “drinking less”). Such measures could also improve the
acceptability of interventions among proactively recruited individ-
uals who are with unhealthy alcohol use primarily unmotivated to
change.
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• When intentions are stated, people may have biased beliefs towards behavior change.
• These may not hold in real situations when change should actually be performed.
• This may result in a gap between expressed intentions and subsequent behavior.
• We tested belief incongruence as a possible source of the intention-behavior gap.
• Intention-behavior gap was larger when normative beliefs were incongruent.
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Introduction:When intentions are expressed, e.g., when filling in a health questionnaire, people may have unre-
alistic beliefs towards behavior change resulting in strong intentions to change. These may fail to correspond to
reality when the behavior actually should be performed. Belief incongruence was tested as a possible source of
the intention–behavior gap.
Methods: The study sample consisted of 433 job agency clients with at-risk alcohol use (64% men, mean age =
30.6 (SD= 11.6) years). Behavioral, normative, and control beliefs, intention, and alcohol use were assessed at
baseline and three months later. The influence of belief incongruence on the intention–behavior gap was exam-

ined using latent interaction models.
Results: The gap between stated intentions and at-risk alcohol use three months later was larger when the ac-
cording normative beliefs were incongruent (total effect: b=−0.44, p b 0.05 for personswith congruent beliefs
vs. b=−0.06, p N 0.10 for personswith incongruent beliefs).When controlling for themediating effect of chang-
es in intentions, the association between belief incongruence and intention–behavior gapwas attenuated (direct
effect: b=−0.56, p b 0.01 for personswith congruent beliefs vs. b=−0.28, p b 0.05 for personswith incongru-
ent beliefs). Neither behavioral belief incongruence nor control belief incongruence was significantly associated
with the intention–behavior gap.
Conclusions: Normative belief incongruence may contribute to the gap between intentions to adhere to recom-
mended drinking limits and subsequent at-risk alcohol use. Focusing on the reduction of misperceptions about
drinking norms could help to increase the proportion of persons who succeed in translating their intentions
into behavior.
© 2015 Elsevier Ltd. All rights reserved.
1. Introduction

The opportunity to improve population health by behavior change
(Ezzati et al., 2003) has led to growing interest in identifying the
most effective strategies to reduce alcohol use among those who
49 3834 867701.
. Baumann).
drink above recommended limits. At present, women should not exceed
7 drinks per week and 3 drinks per single occasion, andmen should not
exceed 14 drinks per week and 4 drinks per single occasion (National
Institute on Alcohol Abuse and Alcoholism [NIAAA], 2010). To increase
the likelihood of intervening successfully in at-risk alcohol use, it is im-
portant to understand theprocesses underlyinghealth behavior change.

One of the most widely used theoretical frameworks to explain
health risk behavior such as at-risk alcohol use is the Theory of Planned

http://crossmark.crossref.org/dialog/?doi=10.1016/j.addbeh.2015.04.007&domain=pdf
http://dx.doi.org/10.1016/j.addbeh.2015.04.007
mailto:sophie.baumann@uni-greifswald.de
http://dx.doi.org/10.1016/j.addbeh.2015.04.007
http://www.sciencedirect.com/science/journal/03064603
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Behavior (TPB, Ajzen, 1991, 2012). The TPB postulates that, given ade-
quate behavioral control, behavior is a function of intention. Intentions
are determined by attitude (e.g., evaluation of low-risk alcohol use), sub-
jective norm (e.g., perceived social pressure to quit at-risk alcohol use),
and perceived behavioral control (e.g., perceived ability to quit at-risk al-
cohol use). These factors are formed on the basis of corresponding sets of
behavior-relevant beliefs. Attitude is based on behavioral beliefs
(e.g., expected consequences of low-risk alcohol use) weighted by the
subjective value of these consequences. Subjective norm is based on nor-
mative beliefs (e.g., expectation that others would approve of low-risk
alcohol use) weighted by the motivation to comply with these norms.
Perceived behavioral control is based on control beliefs (e.g., expected re-
sources and obstacles of low-risk alcohol use)weighted by the perceived
impact of these control factors on behavior change.

In general, there is strong empirical support for the utility of the TPB
in predicting intentions (McEachan, Conner, Taylor, & Lawton, 2011).
When applied to alcohol use, there is consistent evidence that attitudi-
nal and normative factors are associated with intentions (Cooke,
Dahdah, Norman, & French, 2014; French & Cooke, 2012). Although ev-
idence indicates substantial intentional control over behavior (Cooke
et al., 2014; Sheeran, 2002; Webb & Sheeran, 2006), there is a gap be-
tween intention and behavior (Orbell & Sheeran, 1998; Rhodes &
Dickau, 2012). Sheeran (2002) demonstrated that only about half of
the persons act in accordance with their stated intentions. Findings of
this kind have led to questioning the validity and utility of major health
behavior theories such as the TPB (Sniehotta, Presseau, & Araujo-Soares,
2014). As a result, many researchers have tried to bridge the gap by in-
cluding constructs beyond the TPB that significantly contribute to the
proportion of variance explained in behavior, e.g., anticipated regret,
outcome expectancies, and self-identity (Conner & Armitage, 1998;
Moan & Rise, 2005; Wall, Hinson, & McKee, 1998).

However, many of these variables are assumed to influence the in-
tention–behavior relationship because they influence the stability of in-
tentions over time (Ajzen, 2011). That is, the intention–behavior gap
might be explained by changes in intentions prior to behavioral enact-
ment. Given that intentions can vary largely over time, this may inter-
fere with the precision of how well intentions predict a behavior
(McEachan et al., 2011; Sheeran & Abraham, 2003). Causes for the tem-
poral instability of intentions still need to be explored.

Reconsiderations of stated intentionsmay result from changes in the
underlying beliefs caused by intervening events occurring between the
assessment of intentions and the assessment of behavior (Ajzen, 2011).
What is more, when intentions are initially expressed (e.g., in response
to a questionnaire), people may have unrealistic expectations towards
behavior change resulting in strong intentions to change. After gaining
experiencewith carrying out the intended behavior in daily life, howev-
er, initial expectations fail to correspond to reality. As a result, people do
not succeed in translating their previously stated intentions into behav-
ior (Fishbein & Ajzen, 2010).

It seems plausible that the information considered when filling in a
questionnaire and the information considered when the behavior actu-
ally should be performed are not the same. For example, during the as-
sessment peoplemay realize the advantages of low-risk alcohol use and
theymay intend to drink less. At a party, however, they end up drinking
more than originally planned. A possible explanation is that more posi-
tive or less negative beliefs are activatedwhen an intention is expressed
(e.g., positive health effects) compared to situations in which the
intended behavior actually should be performed (e.g., fun and socializ-
ing). According to the belief congruence hypothesis (Ajzen & Sexton,
1999), intention–behavior consistency can only be expected when the
beliefs activated when intentions are expressed and the beliefs activat-
edwhen the behavior actually should be performed are the same. Ajzen,
Brown, and Carvajal (2004) have demonstrated the importance of belief
congruence for accurate prediction of behavior.

The aim of this longitudinal study is to examine belief incongruence
as a possible source of the intention–behavior gap among persons
drinking above recommended limits using the TPB as a theoretical
framework. In accordance with the belief congruence hypothesis
(Ajzen & Sexton, 1999), we expect that the effect of intentions to adhere
to the low-risk drinking limits on subsequent at-risk alcohol use de-
pends on belief congruence. More precisely, the intention–behavior
gap can be explained by differences between the beliefs expressed
while filling in a health questionnaire and those expressed later after
people have found themselves in situations in which low-risk alcohol
use actually should have been performed (Fishbein & Ajzen, 2010). Fur-
ther, as people's beliefs changes, their intentions should also change
(Ajzen, 2011). Thus,we expect that the effect of the interaction between
intentions and belief congruence on subsequent alcohol use can be ex-
plained by changes in previously stated intentions.
2. Methods

2.1. Study sample

The study was based on data of the randomized controlled “Trial Of
Proactive Alcohol interventions among job-Seekers” (TOPAS, Freyer-
Adam et al., 2014; ClinicalTrials.gov: NCT01311245) developed to com-
pare the efficacy of a stage and a non-stage tailored intervention based
on the TPB. Informedwritten consent was obtained from all trial partic-
ipants. The ethics committee of the University of Greifswald approved
the study.

As described elsewhere (Freyer-Adam et al., 2014), over 12months,
all 18 to 64 year old job-seekers from three German job agencies were
approached by study assistants. Those who agreed to participate in
the screening answered questions on health behaviors by handheld
computers. Persons who screened positive for at-risk alcohol use
but negative for particularly severe alcohol problemswere asked to par-
ticipate in the trial. At-risk alcohol use was determined using the
Alcohol Use Disorder Identification Test-Consumption (AUDIT-C, Bush,
Kivlahan, McDonell, Fihn, & Bradley, 1998) and values ≥4 for women
and ≥5 for men (Reinert & Allen, 2007). Particularly severe alcohol
problems were determined using the AUDIT (Saunders, Aasland,
Babor, de la Fuente, & Grant, 1993) and values ≥20 (Donovan,
Kivlahan, Doyle, Longabaugh, & Greenfield, 2006). One third each was
assigned by random and by handheld computers to one of the three
study groups: stage tailored intervention, non-stage tailored interven-
tion, or assessment only. Three months after baseline, a follow-up as-
sessment was conducted primarily via computer-assisted telephone
interview.

Of the 9913 eligible job-seekers, 7920 (80%) responded to the
screening. Of the 7396 respondents with evaluable data, 1711 (23%)
screened positive for at-risk alcohol use and negative for particularly se-
vere alcohol problems. Of these, 1243 (74%) agreed to participate in the
trial. Because questions on the TPB constructs were answered by the
participants of the non-stage tailored group only, they constitute this
study's sample (n = 433). After baseline, they received individualized
feedback letters based on the TPB and self-help manuals (Freyer-
Adam et al., 2014). Letters were created by an expert system software
selecting text modules based on assessment data on all TPB constructs
and pre-defined selection rules.
2.2. Measures

2.2.1. Alcohol use
At-risk alcohol use was assessed at baseline and 3-month follow-up

and was determined using the AUDIT-C (Bush et al., 1998). It contains
three items on alcohol use (frequency of drinking, typical quantity of
drinking, frequency of heavy episodic drinking), with a maximum
score of 12. Values ≥4 for women and ≥5 for men indicated at-risk al-
cohol use (Reinert & Allen, 2007).

http://ClinicalTrials.gov
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2.2.2. TPB variables
The TPB items were created according to Francis et al. (2004) and

Ajzen (2006) and were measured on 7-point Likert scales (0–6). Partic-
ipants were instructed to answer all items based on the definition of
low-risk drinking according to NIAAA (2010).

Intention to adhere to the limits of low-risk drinkingwas assessed by
asking participants to rate their agreement with three items (“I intend
to…/I aim to…/I will try to adhere to the limits of low-risk drinking”;
strongly disagree–strongly agree).

Behavioral beliefs were assessed by asking participants to rate their
agreement with six potential outcomes (“If I adhere to the limits of
low-risk drinking I would miss to have fun and socialize/ …my spouse
or my friends would respect me/…I could not relax/…I will do some-
thing positive for my health/…I will be physically fit/…I would have
to abstain from something tasting best”; strongly disagree–strongly
agree) and the importance for each of the outcomes (extremely unimpor-
tant–extremely important). To produce weighted behavioral belief
scores, each outcome was multiplied by its corresponding importance
and the product was divided by 6 (range: 0–6, with higher values indi-
cating stronger beliefs).

Normative beliefs were assessed by asking participants to rate the
extent to which four referents (partner, friends, parents, other men/
women) would approve of their adhering to the limits of low-risk
drinking (strongly disagree–strongly agree) and the importance of
the referents' approval (extremely unimportant–extremely impor-
tant). To produce weighted normative belief scores, each evaluation
was multiplied by the corresponding importance and the product
was divided by 6 (range: 0–6, with higher values indicating stronger
beliefs).

Control beliefs were assessed by asking participants to rate the
probability of adhering to the limits of low-risk drinking in four situ-
ations that represent typical drinking cues (“Adhering to the limits of
low-risk drinking when I am sad/…when I am concerned about
someone/…when I am feeling craving for alcohol/…when I am excit-
ed or celebrating with others is”; extremely unlikely–extremely likely)
and the frequency of occurrence of these situations (very rarely–very
frequently). To produce weighted control belief scores, each situation
was multiplied by the corresponding frequency and the product was
divided by 6 (range: 0–6, with higher values indicating stronger
beliefs).
Item 1 month 3
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Fig. 1. Latent interactionmodel. Notes: Filled circle represents latent interaction term. Variances
parameters are displayed in gray. Regression coefficients are represented by as and bs. For simpl
(item 3) “… adhere to the limits of low-risk drinking”.
2.2.3. Socio-demographics
In addition to sex, age, and having a partner (yes/ no), common

German types of school education were assessed. For international
comparability, thesewere categorized as less than 10 (e.g., main school),
10 to 11 (e.g., middle school), and 12 or more years of school (e.g., high
school).

2.3. Statistical analyses

Confirmatory Factor Analysis (CFA) models for each of the two time
points were used to investigate factorial validity, scale reliability, and
measurement invariance (MI) of the TPB constructs. Method factors
were included to separate indicator-specific method effects (Geiser,
Eid, Nussbeck, Courvoisier, & Cole, 2010). Chi-squared (χ2) test, Com-
parative Fit Index (CFI, Bentler, 1990), and Root Mean Square Error of
Approximation (RMSEA, Steiger & Lind, 1980) were used to evaluate
model fit. CFI values≥0.90/ 0.95 and RMSEA values≤0.08/0.06 indicat-
ed fair/close fit (Wang &Wang, 2012). Scale reliability (ρ) was calculat-
ed based on unstandardized parameter estimates from the CFA model
(Jöreskog, 1971), with values ≥0.7 indicating acceptable reliability.
Four levels of MI (configural, weak, strong, and strict; see Meredith,
1993) were compared using rescaled χ2-difference tests.

Based on latent change scores from the CFAs, belief incongruence
scores were calculated as the absolute difference between the beliefs
at 3-month follow-up and at baseline, with near-zero values indicating
congruence of beliefs over time (possible range: 0–6). In order to delin-
eate the association between belief incongruence and intention–behav-
ior gap, an approach combiningmoderated regression analysis and path
analysis presented by Edwards and Lambert (2007) was used which
was extended to a latent variable framework. As shown in Fig. 1, the de-
pendent variable was a continuous latent response variable underlying
the binary observed variable at-risk alcohol use at 3-month follow-up,
both linked via logit function. The latent response variable for at-risk al-
cohol use was regressed on a latent variable representing initial inten-
tions (bx), a latent variable representing change in intentions (bm),
belief incongruence (bz), and a latent product variable representing
the interaction between initial intentions and belief incongruence
(bxz). Further, change in intentions was regressed on initial intentions
(ax), belief incongruence (az), and the interaction between initial inten-
tions and belief incongruence (axz).
ge 
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Table 1
Correlations, means, standard deviations, scale reliability, and fit indices resulting from confirmatory factor analyses.

Intention Behavioral beliefs (con) Behavioral beliefs (pro) Normative beliefs Control beliefs

Baseline Month 3 Baseline Month 3 Baseline Month 3 Baseline Month 3 Baseline Month 3

Intention Baseline 1.00
Month 3 0.50 ⁎⁎⁎ 1.00

Behavioral beliefs (con) Baseline 0.19 ⁎⁎ 0.23 ⁎⁎ 1.00
Month 3 0.12 0.33 ⁎⁎⁎ 0.55 ⁎⁎⁎ 1.00

Behavioral beliefs (pro) Baseline 0.55 ⁎⁎⁎ 0.31 ⁎⁎⁎ 0.19 ⁎ 0.30 ⁎⁎ 1.00
Month 3 0.34 ⁎⁎⁎ 0.56 ⁎⁎⁎ 0.14 0.35 ⁎⁎ 0.64 ⁎⁎⁎ 1.00

Normative beliefs Baseline 0.58 ⁎⁎⁎ 0.37 ⁎⁎⁎ 0.15 ⁎ 0.10 0.56 ⁎⁎⁎ 0.38 ⁎⁎⁎ 1.00
Month 3 0.37 ⁎⁎⁎ 0.57 ⁎⁎⁎ 0.03 0.27 ⁎⁎ 0.32 ⁎⁎⁎ 0.65 ⁎⁎⁎ 0.47 ⁎⁎⁎ 1.00

Control beliefs Baseline 0.43 ⁎⁎⁎ 0.29 ⁎⁎⁎ 0.02 0.10 0.30 ⁎⁎⁎ 0.24 ⁎⁎ 0.29 ⁎⁎⁎ 0.15 ⁎ 1.00
Month 3 0.22 ⁎ 0.48 ⁎⁎⁎ 0.15 0.36 ⁎⁎ 0.20 ⁎ 0.30 ⁎⁎ 0.15 0.28 ⁎⁎ 0.55 ⁎⁎⁎ 1.00

M ± SD 3.14 ± 2.09 3.24 ± 1.97 3.77 ± 1.18 3.80 ± 1.13 3.09 ± 1.94 3.38 ± 1.86 2.90 ± 1.91 3.28 ± 1.87 2.12 ± 1.16 1.92 ± 1.17
ρ 0.91 0.88 0.66 0.51 0.74 0.72 0.91 0.89 0.63 0.60
χ2 5.20, df = 6, p = 0.518 5.00, df = 6, p = 0.544 10.19, df = 6, p = 0.117 37.95, df = 16, p = 0.002 30.46, df = 16, p = 0.016
CFI 1.00 1.00 0.99 0.98 0.94
RMSEA (90% CI) 0.00 (0.00–0.06) 0.00 (0.00–0.06) 0.04 (0.00–0.08) 0.06 (0.03–0.08) 0.05 (0.02–0.07)

Notes:M=mean, SD= standard deviation, ρ= scale reliability, CFI = comparative fit index, RMSEA= root mean square error of approximation, CI=confidence interval, df=degrees
of freedom.
⁎ p b 0.05.
⁎⁎ p b 0.01.
⁎⁎⁎ p b 0.001.
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The Johnson–Neyman (J–N) technique (Johnson & Neyman, 1936)
was used to evaluate the form of significant interaction effects by com-
puting and plotting regions of significance and confidence bands for
conditional direct, indirect, and total effects as a function of belief incon-
gruence (Preacher, Curran, & Bauer, 2006). Further, the simple slope
technique (Aiken & West, 1991) was used to facilitate interpretation.
Representative values of belief incongruence chosen on the basis of con-
ventions on small, medium, and large mean differences for repeated
measurements (Cohen, 1992).

Analyses were performed using Mplus version 6.12 (Muthén &
Muthén, 2011). A maximum likelihood estimator with robust standard
errors was used; numerical integration was carried out for latent inter-
actionmodels. All models were estimated using all available data under
a missing at random assumption (Little & Rubin, 2002). Baseline vari-
ables were included as covariates if they were predictive for non-
response at 3-month follow-up.

3. Results

3.1. Sample

The final sample was composed of 277 men (64%) and 156 women
(36%) with a mean age of 30.6 (SD = 11.6) years; 240 participants
(55%) had a partner. About half of the participants had 10 to 11 years
of school education (n = 226, 52%), 91 (21%) had less than 10 years,
and 116 (27%) had more than 11 years of school education.

Of the 433participants, 339 (78%) responded to the 3-month follow-
up. Multiple logistic regression analysis using backward selection and
Table 2
Comparison of configural, weak, strong, and strict measurement invariance of the TPB constru

Intention Behavioral beliefs (con) B

Comparison of different MI levels
Δχ2 weak vs. configural 0.41, df = 2, p = 0.817 1.06, df = 2, p = 0.590 3
Δχ2 strong vs. weak 5.64, df = 2, p = 0.060 4.08, df = 2, p = 0.130 1
Δχ2 strict vs. strong 7.84, df = 3, p = 0.049 17.83, df = 3, p b 0.001 2
Final model fit Strong MI model Strong MI model W

χ2 10.99, df = 10, p = 0.358 9.23, df = 10, p = 0.510 1
CFI 1.00 1.00 0

RMSEA (90% CI) 0.02 (0.00–0.06) 0.00 (0.00–0.05) 0

Notes: MI = measurement invariance, CFI = comparative fit index, RMSEA = root mean sq
difference in χ2, with p-values b 0.05 indicating that the given model significantly poorer fits t
p b 0.10 criterion revealed that being male (p = 0.020), age (inverse;
p = 0.095), and having less than 10 years of school (p = 0.006) were
predictive for non-response. No significant differences were found re-
garding having a partner, alcohol use, intention, and behavioral, norma-
tive, and control beliefs.

3.2. Factorial validity, reliability, and invariance over time

Initial analyses indicate that two latent variables are needed to ex-
plain the correlations among the behavioral beliefs indicators. Two fac-
tors were estimated in further analysis: behavioral beliefs regarding the
pros and the cons of change. The TPB constructs showed increases in
mean levels (except for control beliefs) coupled with decreases in vari-
ation and medium-to-large correlations over time (Table 1). CFI values
were ≥0.90 and RMSEA values were ≤0.06. Scale reliabilities were
≥0.70 for intention, behavioral beliefs (pros), and normative beliefs,
and b0.70 for behavioral beliefs (cons) and control beliefs.

Rescaled χ2-difference tests (Table 2) indicate strict MI over time for
control beliefs, strongMI for intention and behavioral beliefs (cons), and
weak MI for behavioral beliefs (pros) and normative beliefs. CFI values
were ≥0.95 and RMSEA values were ≤0.06.

3.3. Belief incongruence and intention–behavior gap

Changes in intentions were predicted by the intention × belief in-
congruence interactions: axz = −0.23, p b 0.10 (behavioral beliefs:
cons); axz = −0.22, p b 0.001 (behavioral beliefs: pros); axz = −0.20,
p b 0.001 (normative beliefs); and axz = −0.23, ps b 0.05 (control
cts over time.

ehavioral beliefs (pro) Normative beliefs Control beliefs

.00, df = 2, p = 0.223 3.99, df = 3, p = 0.263 3.27, df = 3, p = 0.352
2.09, df = 2, p = 0.002 29.74, df = 3, p b 0.001 6.30, df = 3, p = 0.100
.61, df = 3, p = 0.455 15.34, df = 4, p = 0.004 0.76, df = 4, p = 0.944
eak MI model Weak MI model Strict MI model
3.23, df = 8, p = 0.104 42.30, df = 19, p = 0.002 34.28, df = 26, p = 0.128
.99 0.98 0.97
.04 (0.00–0.08) 0.05 (0.03–0.08) 0.03 (0.00–0.05)

uare error of approximation, CI = confidence interval, df = degrees of freedom, Δχ2 =
he data than the less restrictive model.



Table 3
Simple effects of intention on unhealthy alcohol use.

Beliefs Level of
incongruence

Total
effect

Direct
effect

Indirect
effect

Behavioral beliefs (cons) Congruence 0.79 0.07 0.73 °
Small incongruence 0.37 −0.44 0.81 °
Medium incongruence −0.26 −1.19 0.93 °
Large incongruence −0.89 −1.94 1.05 °

Behavioral beliefs (pros) Congruence −0.06 −0.28 0.22 ⁎

Small incongruence −0.08 −0.36 0.27 ⁎

Medium incongruence −0.12 −0.47 ° 0.35 ⁎

Large incongruence −0.16 −0.59 ⁎ 0.43 ⁎⁎

Normative beliefs Congruence −0.44 ⁎ −0.56 ⁎⁎ 0.12
Small incongruence −0.35 ⁎ −0.49 ⁎⁎ 0.14 °
Medium incongruence −0.21 −0.39 ⁎ 0.18 °
Large incongruence −0.06 −0.28 ⁎ 0.22 °

Control beliefs Congruence −0.06 −0.34 0.29 ⁎

Small incongruence −0.08 −0.40 0.32 ⁎

Medium incongruence −0.11 −0.49 ° 0.37 ⁎

Large incongruence −0.15 −0.57 ⁎ 0.43 ⁎

Notes: Values of belief incongruencewere based on small, medium, and largemean differ-
ences (Cohen, 1992): zbehavioral(cons) = 0.00, 0.21, 0.53, and 0.85, zbehavioral(pros) = 0.00,
0.36, 0.90, and 1.43, znormative = 0.00, 0.39, 0.96, and 1.54, zcontrol = 0.00, 0.23,
0.58, and 0.93 for belief congruence, small incongruence (d=0.2), medium incongruence
(d= 0.5), and large incongruence (d= 0.8), respectively.

° p b 0.10.
⁎ p b 0.05.
⁎⁎ p b 0.01.
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Fig. 2.Plots of J–N regions of significance and 95% confidence bands for total (A), direct (B),
and indirect (C) effects of intentions on unhealthy alcohol use as a function of belief incon-
gruence. Notes: Effects (solid) are significantwhere the confidence bands (dashed) do not
contain zero (area shaded in gray).
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beliefs). Thus, the indirect effect of intentions on at-risk alcohol use, via
changes in intentions, was higher when belief incongruence was high
rather than low (Table 3, Fig. 2A).

The strength of the total effect of intentions on at-risk alcohol use de-
creased with increasing normative belief incongruence (Fig. 2B): For
someone with congruent beliefs, the effect was strong and negative
(bx = −0.44, p b 0.05), that is, the higher intentions the lower at-risk
alcohol use (i.e., no intention–behavior gap). For someone with incon-
gruent beliefs, the effect was weak (bx = −0.21, p N 0.10 for medium
incongruence) and even positive for extremely large incongruence
values (i.e., intention–behavior gap). The total effect of intentions on
at-risk alcohol use was significant (and consistent) for incongruence
values b0.55.

When controlling for the mediating effect of changes in intentions
(Fig. 2C), the association between normative belief incongruence and
intention–behavior gap was attenuated (total bxz = 0.24, p = 0.01 vs.
direct bxz = 0.18, p b 0.10) and the intention–behavior gap was de-
creased (total bx = −0.44, p b 0.05 vs. direct bx = −0.56, p b 0.01).
The direct effect was significant for incongruence values b1.32. The
indirect effect through changes in intentions (whichwasmarginally sig-
nificant for incongruence values N0.07) was not sufficient to produce a
direct effect completely independent of normative belief incongruence.
Neither behavioral belief incongruence nor control belief incongruence
was significantly associated with the intention–behavior gap.

4. Discussion

Our data revealed two main findings: First, at-risk alcohol use was
better predicted by intentions when the corresponding normative be-
liefs were congruent, but neither behavioral belief incongruence nor
control belief incongruence was significantly associated with the inten-
tion–behavior gap. Second, the association between (normative) belief
incongruence and intention–behavior gap was attenuated when con-
trolling for the mediating effect of changes in intentions.

The relative importance of normative beliefs is hardly surprising
given that alcohol use is highly sensitive to context, culture, and social
evaluation (Cooke & French, 2011; Guise & Gill, 2007). Fishbein and
Ajzen (2010) emphasized that the cognitive foundation of a behavior
can vary across populations and behaviors. For now, conclusions from
this study should only be drawn for German job-seekers with at-risk
alcohol use. Furthermore, some methodical issues need to be consid-
ered. Poor reliability and insufficient variance in the belief measures
may have limited their predictive validity. Alternatively, there may be
more salient beliefs not assessed in this study.

In accordance with the belief congruence hypothesis (Ajzen &
Sexton, 1999), intention–behavior gapwas smallerwhen normative be-
liefs were congruent. Sources of normative belief incongruence may be
initially weak beliefs that were strengthened by realizing that others
would approve adherence to the recommended limits or, vice versa, ini-
tially strong beliefs that were attenuated by perceiving social approval
of at-risk alcohol use (e.g., heavy episodic drinking at a party). As an
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intervening event, the intervention may have produced changes in in-
tentions and the underlying beliefs. In that case, people who have
changed alcohol use despite low intentions should constitute the main
source of the gap. However, among this group of persons who have re-
ceived an intervention, 75% of the gap was produced by intenders who
failed to change alcohol use (data not reported). Further, the effect of
the non-stage tailored intervention on alcohol use was non-significant
(Freyer-Adam et al., 2014). Unfortunately, we cannot test the impact
of the intervention on the gap because the control group assessment
did not include TPB questions.

In line with a reasoned action perspective (Fishbein & Ajzen, 2010),
the intention–behavior gap was reduced by adjustment for themediat-
ing effect of changes in intentions.

Numerous studies have demonstrated the influence of mispercep-
tions about drinking norms on thoughts and behavior (Neighbors, Lee,
Lewis, Fossos, & Larimer, 2007; Perkins, Haines, & Rice, 2005). Thus, in-
terventions that focus on the reduction of these misperceptions offer
the opportunity to increase the proportion of persons who succeed in
translating their intentions into behavior. There is increasing evidence
for the success of social norms interventions among college students
(Moreira, Smith, & Foxcroft, 2009; Neighbors, Larimer, & Lewis, 2004).

It should be noted that evidence on causal mechanisms cannot be
provided by the data and that there are plausible alternative interpreta-
tions of the findings resulting from the model applied in this study. It is
equally likely that continued at-risk alcohol is associated with changes
in intentions (e.g., through cognitive dissonance, Festinger, 1962) and
changes in intentions, in turn,were associatedwith belief incongruence.

Six limitations of this study should be considered. First, alcohol use
was assessed by self-report only. However, it has been shown that
neither biochemical markers nor collateral information increase the
correctness of self-report on alcohol use (Babor, Steinberg, Anton, &
Del Boca, 2000). Second, poor reliabilities for the behavioral and control
beliefsmay explainmissing associations between beliefs and intention–
behavior gap. Third, given the complexity of the models, larger samples
would probably have provided more robust parameter estimates.
Fourth, the dynamic nature of alcohol use and spontaneous shifts may
have been obscured by the time frame of three months. More intensive
assessments could provide a deeper insight into the dynamic nature of
the processes underlying behavior change. Fifth, changes in intentions
and changes in at-risk alcohol use were assessed at the same time.
Confounding by changes in intentions could explain the intention–
behavior relationship equally well. Nevertheless, findings are helpful
in better understanding the direction andmagnitude of the associations
between intention–behavior consistency, intention stability, and
belief congruence. Finally, this study did not aim to provide a
comprehensive investigation of the intention–behavior gap, nor did it
aim to test the validity of the TPB. The study rather focused on the pro-
cesses underlying the intention formation, and the TPB measures were
used to operationalize the research question. Besides these mecha-
nisms, self-regulatory and habitual processes have been shown to be
important in the process of translating intentions into behavior
(Bélanger-Gravel, Godin, & Amireault, 2011; Gollwitzer & Sheeran,
2006; Ouellette & Wood, 1998). Currently, there is a call for a stronger
shift towards post-intentional processes in health behavior research
(e.g., Schwarzer, 2014). This study, however, indicates that it remains
important to elaborate the processes underlying the intention forma-
tion when investigating the intention–behavior gap.

Despite these limitations, this study includes four strengths. First, we
targeted a sample with a heterogeneous educational background that
is known to include a particularly high proportion of persons in need
of health behavior change interventions (Freyer-Adam, Gaertner,
Tobschall, & John, 2011) but normally hard to reach (Bender,
Jørgensen, Helbech, Linneberg, & Pisinger, 2012). Second, this study fo-
cuses on an important but understudied psychological phenomenon.
Beliefs are regarded as the ultimate determinants of behavior that
need to be examined to fully understand why persons do or do not
behave in a specificway (Ajzen, 1991). Indeed, only few studies have in-
vestigated them, and fewer have examined beliefs from a dynamic per-
spective. Third, as both the TPB items and the behavior actually assessed
concerned at-risk alcohol use, it is less likely that lack of compatibility
has led to underestimations of the intention–behavior consistency
(Ajzen, 2012). Finally, this study involved an analytic approach allowing
to jointly model moderating and mediating processes and that is supe-
rior to other methods currently available (Edwards & Lambert, 2007).

In conclusion, incongruence of normative beliefs may contribute to
the gap between intention to observe recommended drinking limits
and later at-risk alcohol use among job-seekers. Focusing on the forma-
tion of more realistic normative expectations towards alcohol use could
help to increase the proportion of persons who succeed in translating
their intentions into behavior.
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Background:  Persons  not  intending  to  change  are  an important  target  population  for  public  health  efforts.
The  aim  of this  study  was  to investigate  whether  subgroups  characterized  by  different  trajectories  of
alcohol  use  frequency  and  quantity  among  persons  with  unhealthy  drinking  but  no intention  to  change
benefitted  differently  from  a stage  tailored  intervention.
Methods: This  study  was part  of  a randomized  controlled  trial  among  job-seekers.  The  participants  of  the
intervention  group  (n = 413)  received  feedback  letters  tailored  to their  motivational  stage.  The control
group  (n  = 414)  received  minimal  assessment  only.  Among  all participants,  629  (76.1%)  did  not  intend
to  change  alcohol  use  and  constitute  the study  sample  (60.7%  men;  mean  age =  29.7  years,  SD  = 10.8).
3-,  6-, and  15-month  follow-ups  were  conducted.  Growth  mixture  modeling  was  applied  to  identify
classes  representing  the  heterogeneity  in the  development  of alcohol  use  frequency  and  quantity  and  the
influence  of  the  intervention  on  different  trajectories.
Results: Four  classes  were identified:  a class  of persons  who  achieved  abstinence  (2%),  a class  with
low-frequent  drinking  with  declining  quantity  (35%),  a class with  high-frequent  drinking  with  low  but
slightly  increasing  quantity  (30%),  and  a  class  with constant  heavy  episodic  drinking  (33%).  Although

non-significant,  there  was  a tendency  of different  intervention  effects  for different  classes.
Conclusions:  A  sample  of  persons  not  intending  to change  unhealthy  alcohol  use  was  composed  of  sub-
groups  characterized  by  different  trajectories  of  alcohol  use  quantity  and  frequency.  Trends  towards
beneficial  intervention  effects  on motivation  and  drinking  outcomes  were  not  significant,  possibly  due
to low  power.

© 2014  Elsevier  Ireland  Ltd.  All  rights  reserved.
. Introduction

Prevention research faces a large proportion of persons who
rink above recommended limits but are not concerned about their
lcohol use and do not intend to change (Hannöver et al., 2002). At
resent, women should not exceed 7 drinks per week and 3 drinks
n one occasion, and men  should not exceed 14 drinks per week
nd 4 drinks on one occasion (National Institute on Alcohol Abuse
nd Alcoholism, 2010). As they are likely to refuse participation in
ntervention, persons who do not intend to change are an important

arget population for public health efforts.

Persons who do not intend to change alcohol use above recom-
ended limits (henceforth referred to as “unhealthy alcohol use”)

∗ Corresponding author. Tel.: +49 3834 867783; fax: +49 3834 867701.
E-mail address: sophie.baumann@uni-greifswald.de (S. Baumann).

ttp://dx.doi.org/10.1016/j.drugalcdep.2014.11.020
376-8716/© 2014 Elsevier Ireland Ltd. All rights reserved.
have been considered in different behavior change approaches.
Many studies have been inspired by the transtheoretical model
of intentional behavior change (TTM; Prochaska and DiClemente,
1984; Prochaska and Velicer, 1997) or the theory of planned behav-
ior (Ajzen, 1991, 2012). In spite of the bulky literature from these
approaches, little evidence has been provided that differentiates
the large population of alcohol users who  do not intend to reduce
quantity or frequency of their consumption. These persons are often
viewed as “resistant” and very unlikely to change their behavior
on their own  in the near future (e.g., Center for Substance Abuse
Treatment, 2012). So far, little is known about the determinants of
resistance to change. The development of alcohol use with regards
to frequency and quantity as it naturally occurs is understudied

among persons not intending to change their unhealthy alcohol
use. It seems plausible that many of them do not reduce alcohol
use without any intervention because of low problem aware-
ness or low self-efficacy to change (DiClemente and Velasquez,
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002; Prochaska and Velicer, 1997). They may  also have developed
rinking routines associated with automaticity in the cognitive
rocessing for behavior initiation and control (Ouellette and Wood,
998).

However, it appears unrealistic that all people who  do not intend
o change unhealthy alcohol use actually maintain or increase
heir current consumption. It is more likely that this population is
omposed of different subgroups characterized by different alco-
ol use trajectories. Unfortunately, little research effort has been
ndertaken to differentiate this large target population. To our
nowledge, there is no evidence on the differentiation of the popu-
ation of those with unhealthy alcohol use. With regards to tobacco
moking, there are findings that differentiate smokers who  do not
ntend to quit (Anatchkova et al., 2006; Dijkstra and De Vries, 2000;
chorr et al., 2008). However, these approaches are limited to moti-
ational factors. For ease of screening, it seems challenging to find
ubpopulations based on the health risk behavior itself only, such
s quantity and frequency of alcohol use.

It has been shown that some people may  reduce alcohol use
espite low intentions to do so (Sheeran, 2002), determined by
ither stage progress or processes independent of the stages of
hange. Different subgroups may  have different etiological path-
ays and require different approaches to help them change

Muthén et al., 2002). Knowledge of heterogeneity in the devel-
pment of alcohol use quantity and frequency can be useful with
egards to the identification of risk and protective factors and the
uidance of interventions.

Evidence suggests that especially those with low motivation to
hange alcohol use benefit from brief intervention (Barnett et al.,
010; Freyer-Adam et al., 2014; Heather et al., 1996). However, it
emains unclear who of the low-motivated persons is most likely
o benefit.

This study aimed to investigate (a) whether a control group
ample of persons with unhealthy alcohol use but no intention
o change in a brief intervention trial was composed of subgroups
haracterized by different trajectories of alcohol use frequency and
uantity, (b) whether the identified subgroups benefitted differ-
ntly from an effective stage tailored intervention (Freyer-Adam
t al., 2014), and (c) which psychological constructs were associated
ith subgroup membership.

. Methods

.1. Study design

This study was  based on data of the randomized controlled trial (RCT) “Trial
f  Proactive Alcohol interventions among job-Seekers” (TOPAS; Freyer-Adam et al.,
014; ClinicalTrials.gov: NCT01311245) developed to compare the efficacy of a stage
nd a non-stage tailored intervention. The ethic commission of the University of
reifswald approved the study. All trial participants provided informed consent.

As  described elsewhere (Freyer-Adam et al., 2014), over twelve months in
008/2009, study assistants approached all 18 to 64 years old job-seekers from three
erman job agencies. Those who agreed to participate in the screening answered
uestions on health behaviors by handheld computers. Persons cognitively or phys-

cally incapable, already recruited during an earlier visit, with insufficient language
r reading skills, and escorting persons were excluded. Those who screened positive
or  unhealthy alcohol use but negative for particularly severe alcohol problems were
sked to participate in the trial. Unhealthy alcohol use was determined using the
lcohol Use Disorder Identification Test-Consumption (AUDIT-C; Gual et al., 2002)
nd values ≥4 for women and ≥5 for men  (Reinert and Allen, 2007). Particularly
evere alcohol problems were determined using the AUDIT (AUDIT; Saunders et al.,
993) and values ≥20 (Donovan et al., 2006). One third each was assigned by random
nd by handheld computers to one of three study groups: stage tailored intervention,
on-stage tailored intervention, or control group. All study groups were followed 3,
,  and 15 months after baseline primarily via computer assisted telephone interview.

Of the eligible job-seekers, 7920 (80%) responded to the screening. Of the 7396

espondents with evaluable data, 1711 (23%) screened positive for unhealthy alco-
ol  use and negative for particularly severe alcohol problems. Of these, 1243 (74%)
greed to participate in the trial. As persons who did not intend to change did not
enefit from the non-stage tailored intervention (Freyer-Adam et al., 2014), this
tudy only included participants of the stage tailored intervention group (henceforth
ependence 147 (2015) 167–174

referred to as intervention group) and the control group. Of these, 76% (control: 74%,
n  = 308; intervention: 78%, n = 321) reported no intention to change alcohol use and
constitute the final study sample (Fig. 1). Of these, 87% (control: 88%; intervention:
85%) participated in the 3-month follow-up, 87% (control: 87%; intervention: 86%) in
the 6-month follow-up, and 76% (control: 73%; intervention: 78%) in the 15-month
follow-up.

2.2. Intervention

Participants of the intervention group received individualized feedback letters
based on the TTM and stage matched self-help manuals after baseline and 3-month
assessment (Freyer-Adam et al., 2014). Non-participants at 3-month follow-up did
not  receive a second intervention. Letters were created by an expert system software
which selected text modules based on assessment data and pre-defined selection
rules. Each text module was dependent on the stage of change. Feedback on all
TTM dimensions was included. Information on whether or not intervention mate-
rials were received was assessed 3 months after each intervention. Of  the 3-month
participants, 78%/82% remembered receiving the first letter containing individual
feedback on alcohol use/manual on alcohol use and 88%/77% of these indicated
that they had read/looked at it. Of the 6-month participants, 84%/91% remembered
receiving the second letter/manual and 90%/83% of these indicated that they had
read/looked at it.

2.3. Measures

Alcohol-related variables: Trajectories of frequency and quantity of alcohol use
were estimated based on the first two AUDIT items assessed at baseline, 3-, 6-,
and 15-month follow-up: (1) “How often do you have a drink containing alcohol?”
(never, monthly or less, 2 to 4 times a month, 2 to 3 times a week, and 4 or more times
a  week) and (2) “How many drinks containing alcohol do you have on a typical day
when you are drinking?” (1 or 2; 3 or 4; 5 or 6; 7, 8, or 9; and ≥10).

The number of alcohol use disorder (AUD) symptoms at baseline was  assessed
using AUDIT items four to ten, asking for symptoms of alcohol dependence and
experienced alcohol-related harm. Items were coded 1 each if participants had
experienced the respective symptom in the past twelve months and summed.

Intention to change: This study focused on persons who  consumed alcohol above
recommended limits but did not intend to change their alcohol use. To identify them,
we used the German version (Hannöver et al., 2002) of the Readiness to Change
Questionnaire (RCQ; Rollnick et al., 1992). It consists of three four-item subscales
(precontemplation [PC], contemplation [C], and action [A];  ̨ range: 0.67–0.83) and
a  five-point Likert scale (strongly disagree to strongly agree). Participants allocated
to  the precontemplation stage based on the highest raw score of the three scales
(Rollnick et al., 1992) were considered as not intending to change. Additionally,
a  motivation score was calculated based on scale scores and using the formula
‘Motivation = A − (PC + C)’, with larger values indicating higher motivation.

Socio-demographics: In addition to sex, age, having a partner (yes/no), and the
number of months currently unemployed, common German types of school educa-
tion were assessed. For international comparability, these were categorized as less
than 10,  10 to 11,  and 12 or more years of school.

2.4. Statistical analyses

A multivariate growth mixture modeling approach (Muthén et al., 2002) was
applied to examine heterogeneity in the development of alcohol use frequency and
quantity over time, using Mplus version 6.12 (Muthén and Muthén, 2011). A maxi-
mum  likelihood estimator with robust standard errors using numerical integration
was chosen. Thus, models were estimated under a missing at random assumption
(Little and Rubin, 2002) using all available data. The growth mixture model (GMM)
estimated in this study included (a) a multivariate latent growth model (LGM), (b)
a  categorical latent class variable, and (c) a set of covariates (Fig. 2).

The LGM included growth factors indicating the rate of linear change of alcohol
use frequency and quantity over 15 months (linear slope) and how much it was
accelerating or decelerating (quadratic slope). The growth factors were based on
four observed ordinal variables each (frequency and quantity of alcohol use at each
of  the four time points) that can be thought of as categorized versions of underlying
continuous frequency and quantity constructs (Rabe-Hesketh and Skrondal, 2012).
The slope variances were fixed to zero.

The categorical latent variable represents unobserved homogenous subgroups
(i.e., latent classes) underlying the growth factors. The idea is to find the number of
classes that represent the heterogeneity in the population. This process was guided
by  the Bayesian Information Criterion (BIC; Schwarz, 1978) that balances model fit
and  parsimony, with smaller values indicating a better fit. Average conditional class
probabilities of correct class-classification (Nagin, 1999) were obtained to evaluate
classification clarity, with values ≥0.70 indicating good clarity (Wang and Wang,
2012).
The latent class variable was  regressed on a set of baseline covariates to examine
the association of class membership with AUD symptoms and motivation, control-
ling for sex, age, having a partner, school education, and unemployment.

Data were analyzed in three steps. First, the development of alcohol use fre-
quency and quantity in the control group was studied to establish trajectories in
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bsence of intervention, followed by an analysis of the intervention group. The num-
er of classes was determined using the control group. That is because this approach

s based on the assumption that the intervention produces changes in within-class
rajectories, but it should not affect class membership (Muthén et al., 2002). Alter-
ative model assumptions were tested by rescaled likelihood-ratio tests to provide
pecifications for further analysis.

Second, growth trajectories in the control and the intervention group were

ointly modeled to examine whether persons in different classes benefitted differ-
ntly from intervention. Because of randomization, study groups were assumed to
e  equivalent on baseline alcohol use. Class membership was  not regressed on study
roup, so that effects would be attributable to the intervention and not transitions
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The  model also included regressions of class membership on AUD symptoms
and motivation at baseline (i.e., multinomial logistic regressions).
Third, motivation growth trajectories from baseline to 15-month follow-up in
the  control and the intervention group were jointly modeled to investigate whether
the impact of the intervention on motivational change was different between per-
sons in different classes.
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Table 1
Baseline sample characteristics of the 629 participants who do not intend to change.

Control group (n = 308) Intervention group (n = 321)

M ± SD/n (%) M ± SD/n (%)

Socio-demographics
Male Yes 186 (60.4) 196 (61.1)
Age  (years) 29.9 ±11.0 29.5 ±10.7
Current unemployment (months) 3.6 ±11.1 3.9 ±11.0
School  education <10 years 62 (20.1) 70 (21.8)

10  to 11 years 177 (57.5) 164 (51.1)
>11 years 69 (22.4) 87 (27.1)

Having a partner Yes 171 (55.5) 182 (56.7)

Alcohol-related variables
AUDIT score 7.1 ±3.2 7.0 ±2.9
AUDIT-C score 5.5 ±1.4 5.5 ±1.4
Frequency (of having a drink) Monthly or less 21 (6.8) 19 (5.7)

2  to 4 times a month 141 (45.8) 155 (48.3)
2  to 3 times a week 100 (32.5) 100 (31.2)
≥4  times a week 46 (14.9) 47 (14.5)

Quantity (drinks on a typical drinking day) 1 or 2 104 (33.8) 115 (35.8)
3  or 4 106 (34.4) 106 (33.0)
5  or 6 61 (19.8) 71 (22.1)
7,  8, or 9 27 (8.7) 15 (4.7)
≥10 10 (3.3) 14 (4.4)

Number of AUD symptoms 0.8 ±1.1 0.8 ±1.0
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otes. M = mean, SD = standard deviation.

. Results

.1. Sample

Baseline sample characteristics are shown in Table 1. Chi-square
nd t-tests revealed that study groups did not differ significantly
egarding sex, age, school education, having a partner, unemploy-
ent, alcohol use frequency and quantity, AUD symptoms, and
otivation at baseline. Multiple logistic regressions revealed that

articipants who dropped out at the 6- and the 15-month follow-up
ad less likely 12 or more years of school than those who  partici-
ated (6-month follow-up: CI95%: 0.22–0.86; 15-month follow-up:
I95%: 0.37–0.97). None of the other baseline variables was predic-
ive for dropout at the 3-, 6-, or 15-month follow-up.

.2. Growth mixture analyses

.2.1. Alcohol use trajectories in absence of intervention. In the
ontrol group analysis, the four-class model had the lowest
IC value (BIC4-class = 5270 vs. BIC1-class = 5336; BIC2-class = 5288;
IC3-class = 5284; BIC5-class = 5302) and was selected for further anal-
sis. Class probabilities were 1.00, 0.89, 0.89, and 0.90. Fig. 3 shows
redicted category probabilities for the four classes. A small propor-
ion of persons who did not intend to change at baseline (2%, n = 6)
chieved abstinence throughout the course of the study. This class
as labeled Abstinent. Persons in the second class (35%, n = 109)

howed a low baseline level of alcohol use frequency that ini-
ially decreased and then sloped upwards and a high quantity level
hat significantly decreased over time. This class was labeled Low-
requent and decreasing quantity drinking. Persons in the third class
30%, n = 92) showed a high frequency level with a downward but
oncave up trend and a low but slightly increasing quantity level.
his class was labeled Constant high-frequent and low quantity drink-

ng. Persons in the fourth class (33%, n = 101) showed heavy episodic
rinking (HED) that did not change over time. This class was  labeled
onstant HED.
.2.2. Impact of the intervention. In the joint GMM,  class probabil-
ties were 1.00, 0.89, 0.89, and 0.83 for the control group and 0.98,
.87, 0.84, and 0.87 for the intervention group. Class counts and
−3.7 ±3.2 −3.9 ±3.4

proportions are shown in Table 2. There appears to be an inter-
vention effect for the Low-frequent and decreasing quantity drinking
class through a weaker upward trend in alcohol use frequency and
a more rapidly decreasing quantity trajectory (Fig. 4). However,
differences between study groups were not significant (frequency:
CI95%: −0.18–1.81, p = 0.108; quantity: CI95%: −0.44–1.03, p = 0.435).
Further, there appears to be a lowered frequency trajectory for
the Constant HED class, but this was also insignificant (CI95%:
−0.35–1.94, p = 0.174). For the Constant high-frequent and low
quantity drinking class, study groups were equivalent on alcohol
use trajectories (frequency: CI95%: −1.08–1.33, p = 0.840; quantity:
CI95%: −1.01–0.90, p = 0. 913). In contrast to the control group,
changes in the Abstinent class returned to baseline levels in the
intervention group. However, confidence in this result is low due
to small class size.

With regard to the development of motivation over time
(Fig. 5), there appears to be a stronger upward trend for the
intervention group compared to the control group classes. How-
ever, 15-month differences were not significant (Abstinent: CI95%:
−6.74–4.09, p = 0.632; Low-frequent and decreasing quantity drink-
ing: CI95%: −1.77–0.42, p = 0.225; Constant high-frequent and low
quantity drinking: CI95%: −2.98–0.07, p = 0.061; Constant HED: CI95%:
−2.43–0.47, p = 0.186).

3.2.3. Association of class membership with AUD symptoms and moti-
vation. Compared to the Constant HED class, each additional AUD
symptom decreases the odds of belonging to one of the other classes
(Table 3). Compared to the Constant high-frequent and low quantity
drinking class, each unit increase in baseline motivation decreases
the odds of belonging to the Constant HED class and increases the
odds of belonging to the Low-frequent and decreasing quantity drink-
ing class. Further, each unit increase in motivation increases the
odds of belonging to the Abstinent class vs. the Constant HED  class.

4. Discussion
Our data revealed two  main findings: First, heterogeneity in
alcohol use trajectories among persons initially not intending to
change unhealthy alcohol use could be described by four latent
classes. Second, although not statically significant, there was  a
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Fig. 3. Time- and class-specific predicted category probabilities for the control group.

Table 2
Class counts and proportions resulting from the joint GMM.

Latent trajectory class Control group Intervention group

n (%) n (%)

Abstinent 6 (2) 10 (3)
Low-frequent and decreasing quantity drinking 119 (39) 129 (40)
Constant high-frequent and low quantity drinking 83 (27) 81 (25)
Constant HED 100 (32) 101 (32)
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Control

Inte rventi on

Low-frequent and decreasing quantit y drinking (39%)

Consta nt high-frequent and low quantit y drinking (26%)

Consta nt HED ( 32%)

Absti nent (3%,  not shown)

0 3 6 9 12 15

Months

τ1

τ2

τ3

τ5

y*

τ4

Quanti ty

0 3 6 9 12 15

Months

τ1

τ2

τ3

τ4

y*
Frequency

Fig. 4. Jointly estimated mean trajectories of alcohol use frequency and quantity for the control and intervention group. Notes: Mean trajectories of the Abstinent class are
not  shown because of low confidence in results due to small class size (n = 16) and extreme values of the latent continuous variable y* representing abstinence. Thresholds
(�)  are shown by dashed gray lines. If the value of y* exceeds a specific threshold, then the observed value of the categorical variable changes (Rabe-Hesketh and Skrondal,
2012). Study groups were assumed to be equivalent on alcohol use intercepts. A likelihood ratio test indicates that a model allowing the alcohol intercepts to be different
does  not fit significantly better than a model assuming equal alcohol intercepts: �2 (8) = 7.5.

Table 3
Results of the multinomial logistic regression of the latent alcohol use trajectory class variable on AUD symptoms and motivation.

Number of AUD symptoms Motivation to change

RRR CI95% p-Value RRR CI95% p-Value

Low-frequent and decreasing quantity
drinking

vs. Constant high-frequent
and low quantity
drinking

0.98 0.70–1.37 0.909 1.00 0.92–1.10 0.902

Constant HED 2.16 1.57–2.96 <0.001 0.91 0.83–0.99 0.032
Abstinent 1.31 0.81–2.11 0.269 1.11 0.95–1.31 0.188

Constant high-frequent and low
quantity drinking

vs. Constant HED 2.20 1.63–2.97 <0.001 0.90 0.83–0.98 0.017
Abstinent 1.33 0.78–2.27 0.289 1.11 0.94–1.31 0.234

Constant HED vs. Abstinent 0.61 0.36–1.02 0.062 1.23 1.03–1.45 0.018

Notes. RRR = relative risk ratio; CI95% = 95% confidence interval. Results are adjusted for se
decreasing quantity drinking: n = 248, constant high-frequent and low quantity drinking:

Control

Inte rventi on

Low-frequent and decreased quantit y drinking

Consta nt high-frequent and low quantit y drinking  

Consta nt HED 

Absti nent 

-6

-4

-2

0

2

4

0 3 6 9 12 15

Months

Motivation

Fig. 5. Estimated mean trajectories of motivation to change by class and study
group. Note: For the Abstinent class, confidence in results is low due to small class
size (n = 16).
x, age, having a partner, school education, and unemployment. Low-frequent and
 n = 164, constant HED: n = 201, abstinent: n = 16.

tendency of different effects of a stage tailored intervention for
persons belonging to different trajectory classes.

4.1. Alcohol use trajectories

Control group data indicate four classes characterized by dif-
ferent trajectories of alcohol use frequency and quantity: a small
class of persons who achieved abstinence, a class with low-frequent
drinking and alcohol quantity that declined over time, a class with
high-frequent alcohol use with low but increasing quantity, and
a class with constant HED. Notably, a considerable proportion
of persons reduced alcohol use on their own despite little ini-
tial intentions to do so. Intentions may have changed over time
(Fishbein and Ajzen, 2010), probably because of assessment effects
or increased awareness of alcohol-related problems resulting from
growing experiences with alcohol use and its negative conse-
quences. Alternatively, the reduction of alcohol use may reflect
natural fluctuations in drinking.

Similar to our findings, a number of previous studies have
demonstrated the existence of qualitatively different patterns of
alcohol use over time (e.g., Colder et al., 2002; Danielsson et al.,

2010; Feldman et al., 2009; Hill et al., 2000; Li et al., 2001; Muthén
and Muthén, 2000). However, these studies focused on the devel-
opment of alcohol use in adolescence or young adulthood, and most
of them are limited to frequency of HED.
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The alcohol use trajectories identified in this study prove oppor-
unities for future tailoring of interventions. According risk and
rotective factors could guide the selection of different interven-
ions for persons in the different classes, e.g., by using longitudinal
creening procedures (Muthén et al., 2002). This is particularly
mportant since population data revealed that those who do not
ntend to change constitute the majority of alcohol consumers
Hannöver et al., 2002). Indeed, studies on the differentiation of
on-intenders are exceedingly rare. Previous attempts to explain
eterogeneity in low-motivated populations (Anatchkova et al.,
006; Dijkstra and De Vries, 2000; Schorr et al., 2008) are
rom the field of smoking and were based on motivational fac-
ors, e.g., the belief in one’s ability to quit smoking and the
eighing of pros and cons of smoking abstinence. Based on tra-

ectories of alcohol use patterns only, we could identify four
lasses.

Our results indicate two possible reasons why people do not
educe their alcohol use. First, the motivation is low. Notably,
lthough the stages are considered as mutually exclusive, the per-
ons allocated to the precontemplation stage differed in the level of
otivation. Second, the alcohol problem severity is high although

ersons with particularly severe alcohol problems (i.e., AUDIT ≥ 20)
ere excluded from the trial because they may  require more inten-

ive care (Moyer et al., 2002).

.2. Impact of the intervention

Although not statistically significant, the GMM  may  indicate a
rend towards beneficial intervention effects for the Low-frequent
nd decreasing quantity drinking class and the Constant HED class.
onsidering that the intervention was found to have small but
ignificant effects on alcohol use for low-motivated participants
Freyer-Adam et al., 2014), the lack of significance in this sec-
ndary analysis may  partly be due to low power. The RCT was
riginally not conceptualized to conduct subgroup analyses. Wide
onfidence intervals indicate that more data should be collected
or unequivocal evidence. Future studies adequately powered to
nvestigate patterns of growth for ordinal outcomes are needed to
nswer this research question. In addition to that, it is hardly sur-
rising that differences between the study groups are small given
he low level of motivation at baseline. Persons who do not intend
o change may  need more time to change than higher motivated
ersons (DiClemente, 2003). Given that, it seems noteworthy that
he data at all revealed short- and medium-term trends according
o beneficial intervention effects. The findings support approaches
o address persons for brief alcohol intervention who  seemingly do
ot intend to change their alcohol use.

Although the intervention effect on the development of motiva-
ion over time was not statistically significant, there was a tendency
f higher motivation in the intervention group compared to the
ontrol group. Interestingly, the most notable group difference
etween the study groups was found for the class with high-
requent drinking and the most negative short-term prognosis.

eta-analytic results indicate that frequently performed behav-
or is difficult to change due to numerous situational temptations
nd automatic behavioral control processes (Ouellette and Wood,
998). It may  be worthwhile to look at longer-term follow-ups to
nd out whether people in the Constant high-frequent and low quan-

ity drinking class were successful in translating their intentions
nto according behavior.

.3. Limitations and strengths
Five limitations of this study should be considered. First,
he number of persons who actually reduced alcohol use may
e overestimated, especially among those who  drink alcohol
ependence 147 (2015) 167–174 173

infrequently. Second, given the complexity of the models, larger
samples would probably have provided more robust parameter
estimates. Especially the Abstinent class suffers from a small num-
ber of observations making it difficult to draw valid conclusions on
this important class. Third, consistent changes in alcohol use might
not be covered by the total follow-up time of 15 months. How-
ever, this does not reduce the value of the data since changes at the
short- or medium-term level provides knowledge about determi-
nants of long-term reduction of alcohol use. Fourth, alcohol use was
assessed by self-report only. However, it has been shown that nei-
ther biochemical markers nor collateral information increase the
correctness of self-reported alcohol use (Babor et al., 2000). When
dealing with brief interventions, self-report is the main medium
of information. Information from biomarkers or collateral informa-
tion in general is of low support when motivating people to change.
Finally, the application of our findings to other behaviors, popula-
tions and settings, and to similar settings in other countries remains
to be investigated.

This study provides three strengths. First, the proactive recruit-
ment may  have resulted in a high proportion of participants
normally hard to reach and therefore in a less selected group
of participants compared to trials using reactive approaches
(Prochaska and Velicer, 1997; Velicer and Prochaska, 2008). It may
be expected that proactive approaches will include samples with a
heterogonous educational background that is known to include a
particularly high proportion of people in need of lifestyle interven-
tions (Bender et al., 2012). Second, this study allows conclusions
regarding the development of alcohol use over 15 months of an
understudied group of people in precontemplation. Third, appro-
priate methods for modeling longitudinal categorical data were
used (Feldman et al., 2009) so that it is less likely that the identifica-
tion of multiple classes represents violations of model assumptions
instead of population heterogeneity (Bauer, 2005). Further, trajec-
tories of alcohol use frequency and quantity were jointly modeled.
This can give a more nuanced picture of drinking than examining
only one dimension of alcohol use (Colder et al., 2002).

5. Conclusion

The results demonstrate that a sample of persons with
unhealthy alcohol use but no intention to change was composed of
subgroups characterized by different trajectories of alcohol use fre-
quency and quantity. Knowledge about the heterogeneity in alcohol
use trajectories may serve as a guide for widening hitherto existing
tailored intervention concepts by a more pronounced individual-
ization that also considers alcohol use trajectories.
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