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Abstract
Stage theories of health behavior change assume qualitative differences between stages. To test
this, individuals in the motivational (n = 56) and volitional (n = 32) stages were randomly assigned to a planning intervention or a control condition in a RCT on dental flossing with three
measurement points over eight weeks. Planning is a validated post-intentional strategy for behavior change and is thus matched to volitional individuals decided to change and mismatched to
motivational individuals not yet decided to change behavior. A repeated-measures ANOVA with
stage and intervention group as factors revealed that stage moderated the effectiveness of planning. Besides a main effect of the intervention, volitional participants receiving the planning intervention outperformed motivational participants in the planning condition at both follow-up
measurements. This implies that planning is a viable strategy to facilitate health behavior change
and supports the idea of two qualitatively distinct stages of health behavior change.
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5.1. Introduction
Effective health promotion requires theory- and evidence-based interventions (Rothman, 2004).
A sound theoretical framework allows not only developing successful interventions but also explaining and interpreting intervention results, which without theoretical foundation might be incomprehensible (Noar and Zimmerman, 2005). However, even if theoretical frameworks are
applied, often models with weak empirical evidence are used to design and evaluate interventions
because of their face validity and appeal for practical use.
For example, many health promotion programs have been based on motivational theories which
are useful for predicting behavior rather than representing a toolbox to actually change behavior.
Motivational theories, such as the Theory of Planned Behavior (TPB; Ajzen, 1991), Social Cognitive Theory (SCT; Bandura, 1997) or Protection Motivation Theory (Maddux and Rogers, 1983)
propose intentions as central determinant of behavior. However, evidence from research on intention-behavior relations suggests that intentions as indicators of individual motivation to engage in health-related behavior constitute an insufficient predictor of actual health behavior, leaving large amounts of behavioral variance unexplained (Sheeran, 2002). This phenomenon has
been labeled “intention-behavior-gap”. Accordingly, a meta-analysis on interventions based on
the TPB found inconsistent and sparse evidence for the effectiveness of this theory in changing
behavior (Hardeman et al., 2002). Problems with such motivational interventions are especially
prominent in preventive behaviors which need to be executed regularly in order to be effective,
such as dental flossing. For example, in an intervention study based on SCT (McCaul et al., 1992),
participants receiving an intervention manipulating their flossing intentions outperformed controls only as long as additional support (weekly follow-up sessions with a dental hygienist) was
provided. As soon as the follow-up sessions ceased, flossing frequency approached baseline
measures. This indicates that the regular execution of repetitive health behaviors may depend on
factors not included in motivational theories with intentions as central predictor of behavior.
5.1.1. Stage theories of health behavior
In contrast to motivational theories, stage theories assume that during the process of health behavior change, individuals move through an ordered set of qualitatively different stages.
Individuals in the same stage profit from similar factors; individuals in different stages benefit
from different factors in terms of progressing through the stages towards behavior maintenance
(Weinstein et al., 1998b). This central assumption of stage theories makes them a promising tool
for changing behavior, as it allows to match health promotion interventions to stages: While a
variable a (e.g., risk perception) may be efficient in moving individuals from stage 1 to stage 2, it
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might be ineffective in moving individuals from stage 2 to stage 3. Here, another variable b (e.g.,
planning) might be more effective. Interventions taking this into regard can be more effective
than one-size-fits-all-interventions as derived from theories with intentions as central determinant
of behavior, because they avoid unnecessary information and prevent reactance.
5.1.2. Two stages of behavior change
Stage theories, such as the Transtheoretical Model (TTM; Prochaska and DiClemente, 1992), the
Precaution Adoption Process Model (PAPM; Weinstein et al., 1998a) or the Health Action Process Approach (HAPA; Schwarzer et al., in press) differ in number of stages and factors relevant
for stage progression. However, all of them differentiate people who have not yet decided to
change behavior from those who have already decided to change or implemented behavior
changes (Heckhausen and Gollwitzer, 1987; Renner and Schwarzer, 2003; Weinstein et al., 1998b).
Thus, the common denominator of all these stage theories are two meta-stages, namely a motivational stage, where individuals have not yet made a decision to act and a volitional stage, in which
individuals implement this decision and maintain it. In the motivational stage, individuals go
through the process of goal setting, which includes becoming aware of the risky nature of concurrent behavior (risk perception), accumulating information about advantages and disadvantages
of changing behavior (outcome expectations, attitudes or decisional balance), weighing this information and evaluating subjective capabilities for initiating behavior change (self-efficacy). At
the end of this deliberative process, individuals will decide to take up behavior or not. If the decision towards behavior is positive, this reflects the commitment to a goal, e.g. the intention to use
dental floss regularly, resulting from feeling at risk for caries, being convinced of the advantages
of flossing and feeling capable to floss regularly. As soon as this commitment is being made, initiation and maintenance of behavior change are the central tasks, and motivational processes become irrelevant and move out of the focus of information search (Heckhausen and Gollwitzer,
1987). In this volitional stage, processes that facilitate behavior enactment, such as if-then planning (implementation intentions; Gollwitzer and Sheeran, 2006) are important. Accordingly, evidence demonstrates if-then planning to be particularly effective when goal intentions are high
(Scholz et al., 2007; Sheeran et al., 2005).
5.1.3. Evidence for stage theories
The most appealing feature of stage theories, the possibility to match interventions to stages, also
provides the strongest test for the assumption that stages of behavior change differ qualitatively
(Weinstein et al., 1998b). Interventions matched to one specific stage and mismatched to other
stages should be effective only for participants in the matched stage; otherwise the idea of quali-
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tatively distinct stages would be obsolete. However, the evidence for the superiority of stagematched interventions for health behaviors, such as physical activity (Adams and White, 2005;
Blissmer and McAuley, 2002) or nutrition (De Vet et al., 2005a) is modest at best (for an overview,
see Bridle et al., 2005). The relative failure of stage-matched interventions might be due to several
factors, e.g. lack of validity of the algorithm that assigns individuals to their respective stages,
ineffective intervention material or invalid assumptions of the stage theory about factors relevant
in the different stages (Adams and White, 2005).
Successful applications of stage theories for stage-matched interventions have mostly been based
on less and broader stages, rather than 5 (TTM) or 7 (PAPM) finer-graded stages: For example,
Dijkstra et al. (1998) found support for matching interventions to smokers with low and high
readiness to quit respectively insofar that smokers with a high readiness profited more from
matched interventions as compared to controls. Weinstein et al. (1998a) provide support for a
two-stage distinction in a study on radon testing: Information about radon and testing in general
was more effective for participants not yet decided to test, while participants decided to test profited from information on how to order and use test kits. In a study on dental flossing, a selfmonitoring intervention matched to participants in the volitional stage was more effective in volitional participants than in motivational participants (Schüz et al., in press).
In sum, experimental evidence supports the idea of two qualitatively different stages (e.g., low
readiness to quit vs. high readiness to quit or not decided vs. decided), differentiating between
individuals in the motivational and volitional stage of behavior change. This study therefore aims
at providing more support for distinguishing two stages by testing stage-specific effects of a
planning intervention matched to participants in the volitional stage and mismatched to those in
the motivational stage. It is the first to do so in the context of dental health behaviors.
5.1.4. Planning
If-then planning (implementation intentions or action planning; Gollwitzer and Brandstätter,
1997; Sniehotta et al., 2005; Ziegelmann et al., 2006) has in a multitude of studies proven to be a
useful strategy to promote health behavior change. In a recent meta-analysis, if-then planning
yielded medium to large effects on behavior (Gollwitzer and Sheeran, 2006).
If-then plans are simple with regard to their structure: A description of a situation, as precise as
possible (if-condition), is linked to a behavioral response (then-component). This structure then
has to be encoded (e.g., by repetition or by mental simulation: visualizing situation and response).
As soon as the situation specified in the if-condition of the plan is encountered, the cognitive
representations of the behavioral response for this situation are highly accessible; behavior enactment thus becomes much more likely. Distractions are shielded, and the intended behavior
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becomes prioritized above other behavioral tendencies. This effect has been demonstrated in
laboratory research (e.g., Webb and Sheeran, 2004) as well as in field experiments on various
health behaviors from physical activity (e.g., Sniehotta et al., 2005) to reducing dietary fat intake
(e.g., Armitage, 2004) and daily health behaviors, such as taking vitamin supplements (Sheeran
and Orbell, 1999).
5.1.5. Planning and dental flossing
Dental flossing is another good example for such repetitive daily health behaviors. It is an effective means for the prevention of caries and periodontitis (Bellamy et al., 2004). Caries and periodontitis do not only seriously impair quality of life with toothaches or loss of teeth (John et al.,
2004), they are also seen as risk factors for cardiovascular disease (Khader et al., 2004), because
bacteria from the infected gums in the blood circuit can cause cardiac inflammation. In order to
effectively prevent oral health problems, dental flossing has to be carried out on a regular, at best
daily basis (ADA, 2005). Although flossing is not a complex behavior, prevalence is very low
(Bader, 1998). This makes it an interesting subject for studies on planning. In a study on university students, planning emerged as best psychosocial predictor of adherence to a daily flossing
regimen (Schüz et al., 2006). Sniehotta et al. (2007) provided evidence that planning exactly when,
where, and how to use dental floss facilitated dental flossing frequency, irrespective of behavioral
intentions.
This study therefore aims at testing differential effects of an action planning intervention on dental flossing and at examining whether this intervention is most effective in participants in the
stage it is matched to, i.e. the volitional stage.
5.1.6. Research questions
Based on the idea that if-then planning facilitates the enactment of health behaviors and that
planning works best in volitional individuals, this study has the following aims in particular:
(i)

To test the efficacy of an intervention based on action planning with regard to dental
flossing

(ii)

To test if this intervention is more effective in the stage it is matched to (i.e., the volitional stage) than in the stage it is mismatched to (i.e., the motivational stage), thus
supporting the idea of qualitatively different stages in the process of health behavior
change.

These research questions were addressed in a RCT with three measurement points over a period
of eight weeks.
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5.2. Method
5.2.1. Participants and procedure
Participants were approached by trained students during an open day at Freie Universität Berlin,
Germany (see Figure 1 for participant flow through the study). The longitudinal sample (n=85)
comprised of 66.9 % women, was on average 34.33 years of age (SD=13.31; [18-71]), and fairly
high educated with 41.1% holding A-levels and 38.5% having some university degree. Inclusion
criteria were being of full age and not wearing full prosthetics.
After giving informed consent, all participants received sample boxes of dental floss (5m) and
were given a postcard listing advantages of dental flossing (improved hygiene, effective prevention of caries and periodontal disease) as well as flossing instructions based on the recommendations of the American Dental Association (ADA, 2005). Participants were then asked about their
dental flossing behavior, their stage was assessed, and they were randomly assigned to either the
control or the action planning condition.
Time 2 questionnaires assessing dental flossing frequency and socioeconomic data were sent two
weeks later with another sample of dental floss and a prepaid return envelope. Time 3 questionnaires assessing dental flossing frequency were sent with a prepaid return envelope six weeks
after Time 2. Non-responding participants at Time 2 and Time 3 (i.e. not responding after two
weeks) received one reminder phone call.
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Figure 5.1: Study Flowchart

5.2.2. Measures
The main study outcome was a seven-day-recall of dental flossing. Participants were asked “How
often did you use dental floss during the last seven days?” and filled in a free response format. Participants who did not use dental floss during the last seven days were asked how often they used
floss during the last month. This primary outcome measure was adopted from previous research
and has proven valid when compared to a measure of residual dental floss (Schüz et al., in press;
Schüz et al., 2006; Sniehotta et al., 2007).
Stages were assessed using a staging algorithm based on Weinstein et al. (1998a) and adapted to
dental flossing. After the question “Are you currently using dental floss?”, participants answering
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“no” were asked to choose one of the following alternatives: (i) ‘I know what to use dental floss
for’, (ii) ‘I have thought about using dental floss’, or (iii) ‘I have resolved to use dental floss’. Participants answering “yes” were asked to choose one of the following alternatives: (iv) ‘I don’t use
dental floss as often as intended’ (v) ‘I use dental floss as often as intended’, or (vi) ‘Flossing is
habitual to me and requires no effort at all’. According to the stage assumptions outlined above,
participants answering items (iii), (iv), (v), and (vi) were classified as volitional, because they indicated the intention to floss, and participants answering items (i) or (ii) were being classified as
motivational.
5.2.3. Intervention
The action planning intervention was delivered by trained interviewers. Interventions were
adapted from Sniehotta et al. (2005). Participants were read the statement “You are more likely to
regularly clean between your teeth if you make an exact plan when, where, and how you will do so.
Please write down your plan in the table below. The more precise, concrete, and personal you
formulate your plan, the more it will help you.” The table contained columns entitled “When?”,
“Where?”, “With what?”, and “How often per week?” After filling in their plans, participants
were asked to visually imagine themselves in the situations specified in their plans. Participants
were invited to ask the interviewers in cases of misunderstandings or other problems.
5.2.4. Randomization procedure
Participants were allocated to intervention or control group according to a time schedule with
randomly generated shifts. Interviewers changed experimental conditions every thirty minutes
according to these shifts over the open day space of time (e.g., from 10:00 to 10:30, all participants received the action planning intervention, from 10:30 to 11:00, all participants were allocated to control condition, etc.). This procedure resulted in a relatively even distribution of participants to experimental groups (see Figure 1).
5.2.5. Dropout analyses
Participants who took part in all three measurement points were compared with those who
ceased participation after Time 1 assessments with regard to dental flossing frequency, stages, and
group distribution at baseline. No significant differences were found with regard to dental flossing (t = -1.05, df=187, p=.30) and experimental group (χ² =1.15, df=1, p=.28), indicating that the
longitudinal sample was representative of the whole sample with regard to these variables. With
regard to stages however, significant differences between participants remaining in the study and
drop-outs were detected (χ ² = 4.07, df=1, p<.05), indicating that participants in earlier stages of
behavior change were more likely to drop out of the study.
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5.2.6. Missing values
One person did not provide information on flossing frequency at Time 2 and Time 3 and was
thus excluded from further analyses. Stage assessments were available from all participants.
5.2.7. Analytical procedure
Repeated-measures analyses of variance with dental flossing at the three measurement points as
within-subjects factor and group assignment, as well as stage as between-subjects factors were
conducted in order to evaluate the effects of the planning intervention.

5.3. Results
Overall mean flossing frequency per week increased from 1.99 at baseline to 4.19 at Time 2 and
4.32 at Time 3. At baseline, this is well below the ADA recommendations for daily flossing
(ADA, 2005).
5.3.1. Randomization checks
A univariate analysis of variance with group as factor and baseline flossing frequency as dependent variable was conducted to check randomizations. The randomization was successful F(1,187)
= 1.65, p = .20, indicating that the experimental groups did not differ with regard to baseline
flossing frequency. Similarly, stages were distributed equally across experimental groups (χ² =
3.81, df = 6, p = .70).
5.3.2. Stages
31 participants (19 of them female) of the longitudinal sample were classified as volitional, 54 (33
of them female) were classified as motivational. At baseline, volitional participants used dental floss
significantly more often than motivational participants (4.34 times compared to .71 times, t = 8.66, df = 83, p<.01).
5.3.3. Effects of the intervention
Means and standard deviations of dental flossing frequency across time, stages, and groups are
depicted in Table 5.1; the summary of the ANOVA is presented in Table 2.
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Intervention group

Stage

Time

Mean

SD

Control

Motivational

1
2
3
1
2
3
1
2
3
1
2
3
1
2
3
1
2
3

1.35
2.88
2.31
3.55
4.00
4.25
2.3
3.37
3.15
.51
3.00
2.59
5.13
9.25
9.23
2.02
5.05
4.76

1.18
1.83
2.72
2.61
2.39
3.66
2.19
2.12
3.24
1.05
2.37
2.82
3.96
6.85
5.10
3.24
5.23
4.84

Volitional
Overall
Planning

Motivational
Volitional
Overall

Table 5.1: Means and standard deviations (SD) for dental flossing across intervention groups,
stages and time
Source

df

SS

MS

F

Partial η²

Within-subjects
Time
Time*Intervention
Time*Stage
Time*Intervention*Stage
Error 2

2
2
2
2
160

180.32
55.38
6.50
17.05
1070.93

90.16
27.69
3.25
8.53
6.69

13.47**
4.14*
.49
1.27

.14
.05
.01
.02

1
1
2
80

57.05
229.11
66.25
526.19

57.05
229.11
66.25
6.58

8.67**
34.83**
10.07**

.10
.30
.11

Between-subjects
Intervention
Stage
Intervention*Stage
Error 1
Note. **p < .01; *p < .05

Table 5.2: Summary of analysis of variance
Flossing frequency increased over time, indicated by a significant main effect of time (p < .01; η²
= .14). This speaks in favor of providing participants with floss and flossing instructions in order
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to promote flossing. This increase over time, however, was stronger for participants in the intervention group than for participants in the control group, indicated by a significant interaction
time*intervention group (p < .05; η² = .05). The interaction effect is displayed in Figure 5.2. The
differences in flossing frequency between the control group and the planning group were significant at Time 2 and Time 3. Dental flossing frequency between Time 2 and Time 3 was not significantly different within both groups, indicating that the effects of the intervention remained
stable over the six-week period.

Figure 5.2: Estimated marginal means of dental flossing frequency over time across intervention groups
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Figure 5.3: Estimated marginal means of dental flossing frequency over time across intervention groups and stages
On the between-subjects level, significant main effects of intervention and stage were found. The
significant interaction intervention*stage (p < .01; η² = .11) indicates that stage moderated the
effects of the planning intervention: Volitional participants profited more from the planning intervention than motivational participants. In volitional participants, the planning condition
yielded significantly higher flossing frequencies than the control condition. In motivational participants, no effects of the intervention as compared to the control condition were found (Figure
5.3). This indicates that the planning intervention had no effects on flossing frequency in these
participants on top of the provision of floss and instructions. Thus, the stage-matched intervention was effective in promoting health behavior change whereas the stage-mismatched intervention was not.

5.4. Discussion
This study aimed at testing the effects of a planning intervention on dental flossing frequency and
at examining whether this intervention is most effective in the volitional stage of health behavior
change, thus providing evidence for the assumption of two qualitatively different stages of health
behavior change (Weinstein et al., 1998b).
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5.4.1. Planning and dental flossing frequency
On both the within-subjects and the between-subjects level, significant main and interaction effects of the intervention were found, indicating that participants receiving the intervention
flossed significantly more often than participants in the control condition. This effect remained
stable over the two follow-up points of measurement, indicating that with regard to dental flossing, action planning is able to support sustaining behavior change. This replicates earlier findings
that formulating plans facilitates sustaining changes in health behavior (Gollwitzer and Sheeran,
2006).
5.4.2. Stage-specific effects of planning
In order to detect whether the action planning intervention was most effective in participants in
the volitional stage, which it was matched to, participants in the two different stages and treatment groups were compared with regard to their dental flossing frequency. The differences between volitional participants receiving the planning intervention, controls, and participants in the
motivational stage in both conditions were significant at both Time 2 and Time 3, indicating that
volitional participants profited more from the planning intervention than motivational participants. This supports the idea of at least two qualitatively different stages in health behavior
change, a motivational and a volitional stage as implied e.g., in the HAPA (Schwarzer et al., in
press).
The finding that planning is most effective in participants who have already decided to change
their behavior replicates earlier findings with regard to the dependence of planning on anteceding
behavioral intentions (Lippke et al., 2004; Sheeran et al., 2005). Formulating if-then plans facilitates the implementation and maintenance of behavior only if participants actually intend to perform behavior. If participants hold no intention to act, prompting participants to form action
plans will not facilitate behavior change and could even lead to reactance. In these undecided
participants, other strategies and variables to promote the contemplation process might be more
effective, e.g. the promotion of risk perception (Weinstein, 1988), positive outcome expectations
or self-efficacy (Bandura, 1998). For an overview of stage-specific predictors of behavior change,
see De Vet et al. (2005b).
The finding of stage-specific effects of planning also supports the idea that there are indeed qualitative differences between motivational and volitional individuals, at least with regard to the effects of if-then planning. It also implies that parsimonious interventions, such as a planning intervention requiring only a few minutes, can promote significant changes in behavior, when targeted at individuals in the volitional stage.

Chapter 5: Stage-specific effects of a planning intervention

89

5.4.3. Limitations
There are some limitations to the present study that deserve discussing. First, there was some
selective dropout, with more participants in the volitional stage remaining in the study. With
planning, participants in the motivational stages received an intervention mismatched to their
stage-specific needs. The effect that participants in the mismatched group drop out more likely is
often found in stage-based intervention studies (Prochaska et al., 1993) and might be due to participants’ reactance when receiving inappropriate treatments. There were, however, no baseline
differences between dropouts and participants remaining in the study with regard to flossing frequency. Second, there was no intervention specifically matched to the motivational stage and
mismatched to the volitional stage. Thus, taken strictly, this study provides only half of a
matched/mismatched research design. However, the finding that stage and treatment produced a
meaningful interaction still speaks in favor of qualitative differences between motivational and
volitional participants. Future studies should apply a research design addressing matched and
mismatched interventions to both motivational and volitional participants as to provide stronger
evidence for the stage assumptions. Third, the attrition rate was quite high, leaving a longitudinal
sample of only 88 participants with interpretable data. The attrition rate might be due to the fact
that participants were unpaid. Additionally, they were not recruited in a clinical setting or in a
setting where they had to sign up for a study, but were proactively recruited during the university
open day. Thus, they might have not contemplated participating in a study on dental flossing
before and might drop out later more easily. Fourth, the study sample was fairly well educated.
Health behaviors, especially dental flossing, commonly correlate with education (Rimondini et al.,
2001), therefore this sample cannot be considered representative for the general population.
However, with initial levels of 2.16 times flossing per week, this sample also performs well below
the recommendations for daily flossing (ADA, 2005). Fifth, the dependent variable in the study
was self-reported health behavior. This measure, however, was validated in previous research,
showing correlations with residual floss between .56 (Sniehotta et al., 2007) and .69 (Schüz et al.,
in press).
5.4.4. Implications and conclusions
The two main findings from this study - that a planning intervention produces sustaining changes
in dental flossing frequency and that this intervention is most effective in volitional participants bear some important implications.
Formulating action plans constitutes an economic and effective intervention to facilitate health
behavior, which can easily be implemented in practical settings. In the dental context, for example, dentists or dental hygienists could, after giving instructions, tell their patients to formulate
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action plans for dental flossing by asking them to imagine themselves flossing in a specific situation, and at best, after having assessed patients’ motivational state of mind as to recommend this
only to patients in the volitional stage.
The finding that the planning intervention was most beneficial in volitional participants encourages the idea of targeting interventions to different stages. Although this may be accompanied by
several problems, e.g. validity of stage algorithms and the oversimplification of complex change
processes (Bridle et al., 2005), it may prevent participants from mismatched and thus frustrating
interventions and can produce sustainable health behavior changes.
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