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A B S T R A C T 
Objectives: To systematically review the literature on the relative effectiveness 
of face-to-face communication-related behavior change techniques (BCTs) 
provided in primary care by either physicians or nurses to intervene on patients’ 
lifestyle behavior. 
Methods: PubMed, EMBASE, PsychINFO, CINAHL and The Cochrane Library 
were searched for studies published before October 2010. Fifty studies were 
included and assessed on methodological quality. Results: Twenty-eight studies 
reported significantly favorable health outcomes following communica- tion-
related BCTs. In these studies, ‘behavioral counseling’ was most frequently 
used (15 times), followed by motivational interviewing (eight times), education 
and advice (both seven times). Physicians and nurses seem equally capable of 
providing face-to-face communication-related BCTs in primary care. 
Conclusion: Behavioral counseling, motivational interviewing, education and 
advice all seem effective communication-related BCTs. However, BCTs were 
also found in less successful studies. Furthermore, based on existing literature, 
one primary care profession does not seem better equipped than the other to 
provide face-to-face communication-related BCTs. 
Practice implications: There is evidence that behavioral counseling, 
motivational interviewing, education and advice can be used as effective 
communication-related BCTs by physicians and nurses. However, further 
research is needed to examine the underlying working mechanisms of 
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communication-related BCTs, and whether they meet the requirements of 
patients and primary care providers. 

INTRODUCTION 
Patients’ lifestyle behavior is significant for their physical and mental health. A 
healthy lifestyle (e.g. non smoking, minimal alcohol use, healthy diet and being 
physically active) can prevent or reduce the burden of chronic diseases such as type 2 
diabetes, cardiovascular diseases, kidney diseases and chronic obstructive pulmonary 
disease (COPD) [1–3]. Regardless of the growing evidence of these preventive and 
therapeutic effects, the preva- lence of unhealthy lifestyle behaviors remains high. In 
the USA and many European countries the number of obese or overweight patients 
even increased in recent years [4] and tobacco dependen- cy and alcohol misuse 
continue to be major problems [5]. The high prevalence of unhealthy behaviors and 
chronic diseases has led to increased attention for a healthy lifestyle by governments 
around the world [6,7]. In the Netherlands for example, there is a renewed attention 
for the prevention of chronic diseases as stated in the prevention bill, aimed at 
reducing the incidence of smoking, alcohol abuse, obesity, type 2 diabetes and 
depression [8,9], by offering counseling to high risk patients in primary care. 
A general practitioner (GP) is the primary provider for patients at risk of developing 
lifestyle-related chronic illnesses. Interven- tions aimed at changing unhealthy 
lifestyles should therefore primarily take place in general practice [10]. In the UK, 
GPs have a contract since 1990 to promote health, which has encouraged a new 
structure of general practice, with practice nurses (PN) and nurse practitioners (NP) 
working alongside GPs [11]. Within the Dutch general practice this collaborative 
system is also common since 1999 [12]. This enables GPs in the UK, the Netherlands 
and other Western countries to delegate tasks, regarding patients with chronic 
diseases and their lifestyle, to practice nurses and nurse practitioners or assistants 
[12,13]. Nowadays, a PN is employed in about 80% of the general practices in the 
Netherlands [14]. Dutch patients with chronic diseases visit the PN more often than 
the GP (from 2% in 2003 to 39% in 2008), while the total number of general practice 
visits remains stable [15]. 
Yet, changing lifestyle behavior is difficult and requires effort, time and motivation 
from both health care provider and patient. Besides, patients are often ambivalent 
about behavior change [16,17]. Providing advice about behavior change to patients is 
a common approach used by health care providers, although previous studies show 
that the effectiveness of advice giving is uncertain [16,18]. Insight into effective 
behavior change techni- ques (BCTs) can help health care providers in primary care 
to contribute to a better lifestyle and improved health for patients and eventually 
reduce health care costs [17,19]. Michie and colleagues [20] listed 137 BCTs that are 
used by health care providers in daily practice or can be used as an intervention to 
change behavior, such as goal setting, screening and motivational interviewing. So 
far, it is not clear which of these face-to-face communication-related BCTs are most 
effective in changing a patient’s unhealthy lifestyle behavior and which provider is 
more effective in using these face-to-face communication-related BCTs. Many 
studies in the field of lifestyle interventions focus on one 
single aspect of behavior such as smoking [21,22] or physical 
activity [23,24]; included studies are often of low quality [25,26] and interventions 
are seldom theory based [20]. Many studies into BCTs do appear to be inspired by 
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theories, as for example Prochaska’s and DiClemente’s transtheoretical model, or 
Bandura’s social cognitive theory [20]. 
Previous studies show that GPs and nurses (PN or NP) differ in their approach to 
patients and disease management; nurses spend more time on counseling patients 
than GPs and during the education and training of nurses there is more emphasis on 
patient education, lifestyle and disease prevention [27,29]. GPs, on the other hand, 
may traditionally be considered to have more authority to deliver care to patients. 
Nevertheless, several studies [27,30,31] suggest that care from GPs and nurses 
results in similar patient outcomes. 
The current review study was set up to answer the following questions: 
 

1. Which face-to-face communication-related behavior change techniques 
(BCTs) used in interventions are (most) effective for primary health care 
providers to intervene on patients’ lifestyle behavior, i.e. smoking, alcohol, 
nutrition, weight and physical activity? 

2. Which health care provider in primary care (physician or nurse) is more 
effective in using face-to-face communication-related BCTs? 

2. METHODS 

2.1. Inclusion criteria 
A study was included in the review if (1) it concerned a randomized controlled trial 
(RCT) (2) the study was published in English, (3) the study population consisted of 
patients of 18 years or older, (4) the study focused on lifestyle communication about 
smoking behavior, alcohol use, nutrition intake (or diet/eating habits), weight or 
physical activity (exercise) and, in case of secondary prevention the following 
lifestyle related diseases: type II diabetes, COPD, asthma, cardiovascular disease, 
heart disease or kidney disease, (5) the population of professionals consisted of at 
least one health care provider (GP/physician, NP or PN) working within primary 
care, (6) the study included communication- related BCTs used in interventions by 
health care providers during individual face-to-face communication with the patient, 
(7) the study described outcomes on patient level regarding actual lifestyle behavior 
(self-reported or objective). ‘Communication- related BCT’ was defined as an 
interview technique delivered by one primary health care provider during face-to-
face communication with one patient. This technique is used to make patients aware 
of their lifestyle behavior and how to change or maintain this behavior. We included 
studies that aimed at primary prevention or/and secondary prevention following a 
diagnosis (see above criterion 4). 
 

2.2. Search strategy 
A computerized literature search was conducted to find studies that fulfilled all seven 
inclusion criteria. The following databases were searched in October 2010, without 
exclusions because of the date of publication or country: PubMed, EMBASE, 
PsychINFO, CINAHL and The Cochrane Library. Numerous keywords were used in 
combination in the search. The strategy was formulated in PubMed and adapted to 
the other databases (see Appendix A). From the selected search strategies; all 
references were extracted from the databases and imported in Reference Manager©; 
duplicates were removed. 
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2.3. Study selection 
 
A total of 4397 non-duplicate references were found (see Fig. 1 for flowchart of the 
inclusion procedure and excluded studies). The first selection for inclusion was 
performed by two reviewers (JN and SvD) based upon title and abstract. Both 
reviewers checked 
50% of the imported references on title and abstract. Studies were included if they 
met the above mentioned seven inclusion criteria. This resulted in 323 references. 
Thereafter, both reviewers checked each other’s included references. Agreement 
between reviewers was high (90%). In case of doubt the full article was checked. In 
total 255 references were included after this first selection round. 
In the second stage, the reviewers studied the full-text versions of the 255 articles to 
check the inclusion criteria. Six studies of the 255 could not be found in full text 
(neither in the Netherlands nor abroad). Ten percent of the 249 full text articles were 
studied by both reviewers (JN and SvD). Disagreements were resolved by discussion. 
Fifty-eight articles met all seven inclusion criteria and were therefore assessed on 
methodological quality. See Fig. 1 for information about the excluded studies. 

2.4. Quality assessment 
The methodological quality of the articles was assessed by two reviewers (JN and 
SvD) using the criteria list of the Cochrane Collaboration Back Review Group by 
Van Tulder et al. [32]. The list consists of the following 11 criteria (or questions) for 
internal validity (see Appendix B); (1) was the method of randomization adequate, 
(2) was the treatment allocation concealed, (3) were the groups similar at baseline 
regarding the most important prognostic indicators, (4) was the patient blinded to the 
intervention, (5) was the care provider blinded to the intervention, (6) was the 
outcome assessor blinded to the intervention, (7) were co-interventions avoided or 
similar, (8) was the compliance acceptable in all groups, (9) was the compliance 
acceptable in all groups, (10) was the timing of the outcome assessment in all groups 
similar, and (11) did the analysis include an intention-to-treat analysis. 
Items could be scored as ‘done’, ‘unclear’ or ‘not done’. All unclear scores were 
rated as ‘not done’. Studies were considered of 
‘high quality’ if at least five (instead of six) out of 11 criteria were scored as ‘done’. 
This cut-off point is adjusted from Van Tulder et al. [32] and used because ‘blinding’ 
of health care providers in lifestyle interventions is often not (entirely) possible. 
Studies were considered of ‘low quality’ if they fulfilled less than five criteria. In 
case of doubt, the quality of the study was assessed after discussion between 
reviewers. 

2.5. Multiple studies from the same dataset 
We identified multiple articles from the same dataset, because these studies can cause 
a bias by affecting the results of the review more strongly [33]. Therefore, in line 
with previous research [34] we clustered studies from the same dataset together and 
referred to the first study (see Table 1). 

[FIGURE 1 [TABLE 2] 
 

2.6. Data extraction 
Next, the following characteristics of each included study were described: 
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1. (First) author, year of publication, country where the study was conducted. 
2. Population/participants: number of patients, sex, age, primary/ secondary 
prevention, type of lifestyle behavior, number of health care providers and their 
profession. 
3. Type of intervention(s). 
4. Control group. 
5. Study design. 
6. If the intervention was based on a theoretical model. 
7. Duration and frequency of the intervention(s). 
8. Outcome measures and significant results. 
9. Contribution of health care provider (GP/physician and/or nurse, alone or in 
combination with other health care providers). 
 
Data were extracted from each article by two reviewers independently using a 
predefined data extraction form. These data were summarized in Tables 1 and 2. 
Findings on outcome 
measures and significant effects for the effective studies are 
presented in Table 3. 

2.7. Data synthesis 
 
It was not possible to pool the data because of the different methods used to measure 
outcomes. Therefore, a ‘Best Evidence Synthesis’ was conducted based upon criteria 
developed by Van Tulder and colleagues [35] and adapted by Steultjens et al. [36]. 
This synthesis takes into account the design, quality and outcomes of studies. 
According to preset criteria (see Appendix C), the synthesis qualifies results from a 
sample of studies as ‘evidence’, 
‘moderate evidence’, ‘limited evidence’, ‘indicative findings’ or ‘no/ insufficient 
evidence’. At least one high quality RCT is necessary to establish some evidence for 
an intervention. 
BCTs were considered as ‘effective’ if they provided enough evidence according to 
the ‘Best Evidence Synthesis’, taking into account the design (RCT), quality and 
significant positive outcomes of the studies. 

3. RESULTS 
In Table 1 an overview of the characteristics and quality of the 50 included studies 
(from 58 articles) is given. 

 [TABLE 2] 

3.1. Included studies 

3.1.1. Study characteristics 
The publication year of the studies varied from 1991 [37] to 2010 [38–41]. Ten 
studies were carried out in the USA, eight studies in the UK, five in Australia, four in 
the Netherlands, in Denmark, and in Spain, three in New Zealand, Finland, and Italy, 
two in Canada and one in Thailand, Taiwan, Norway, and Sweden. 
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3.1.2. Methodology quality and design 
The methodology quality assessment yielded 37 high quality studies and 13 studies 
with lower quality. The following criteria were most often disobeyed: blinding, 
allocation concealment and intention-to-treat analysis. All studies described 
randomized trials, either with a control (n = 39) or a comparison (n = 11) group 
(Table 1). 
 

3.1.3. Population characteristics 
Twenty-five of the studies focused on a participant’s single lifestyle behavior; ten on 
physical activity [42–51], six on smoking behavior [37,40,52–56], six studies on 
alcohol [39,41,57–60], two on nutrition [61–63] and one study on weight [64]. 
The other twenty-five reported on several lifestyle behaviors; one on physical activity 
and nutrition [65], two studies on nutrition and weight [66,67], three studies on 
physical activity and weight [68–71], three on nutrition, physical activity and weight 
[72–74], two on smoking, physical activity and weight [75,76], two on smoking, 
physical activity and nutrition [77–81], three on smoking, weight, nutrition and 
physical activity [82–84], one on smoking, alcohol, weight and physical activity [85], 
four studies on smoking, alcohol, nutrition and physical activity [38,86–89]. Four 
studies reported on all lifestyle behaviors included for this study [90–94]. Most 
studies (n = 36) were aimed at primary prevention, seven focused on 
secondary prevention following a diagnosis and seven aimed at both 
primary- and secondary prevention (see Table 1). Of the studies aimed at secondary 
prevention, three described patients diagnosed with heart or vascular disease [77–
79,83,84], two reported on patients diagnosed with COPD [54,76] and two described 
patients with type II diabetes [82,88]. 

3.1.4. Theoretical basis 
Twenty-three studies specified the theoretical basis of the intervention(s). Many 
interventions were based upon more than one theory. Prochaska’s and DiClemente’s 
transtheoretical model (TTM) or stages of change model was referred to as the 
theoretical idea behind interventions in twenty-one studies 
[37,39,40,42,46,47,49,51,54–56,61–63,65,69–71,73,80,81,83,88,89,93,94]. This 
model divides the process of behavioral change into five stages, from 
precontemplation to maintenance. In the articles, information on lifestyle behavior 
was adapted to a participant’s readiness (stage of change) to adopt a new behavior. 
Eight studies [43,46,51,61,63,68,69,83] described an intervention based on 
Bandura’s social learning theory or social cognitive theory (SCT). A central concept 
of this theory is self-efficacy. Self-efficacy is a person’s sense of confidence in the 
ability to perform a particular behavior. Furthermore, one study [73] referred to 
Wagner’s chronic disease care model. This model emphasizes the centrality of an 
informed activated patient within the care process. Another study [47] referred to the 
theory of planned behavior, which addresses attitudes and perceived behavioral 
control. Finally, the health belief model (HBM) was referred to [43]. This model uses 
perceived susceptibility, severity, benefits, barriers, cues to action and self-efficacy 
as constructs. 
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Six studies described which constructs of the theory were chosen and translated into 
BCTs [39,43,46,68,69,73]. For example, Grandes and colleagues [43] described for 
each BCT whether it was 
based on the HBM model, SCT model or both. Seventeen studies 
were less explicit about the connection between theory and BCT 
[37,40,42,47,49,51,54–56,61–63,70,71,80,81,83,88,89,93,94]. 

3.1.5. Intervention characteristics and outcome measures 
During the interventions, the face-to-face communication between patient and health 
care provider ranged from (seven studies with) one session [49,50,58,61,69–71,91] to 
(one study with) 15 sessions [83]. The number of face-to-face sessions does not 
include separate measurement sessions of biomedical or questionnaire data (only if 
part of the face-to-face BCT), telephone calls or written advice that were sometimes 
also part of the interventions. In three studies the frequency of the face-to- face 
communication sessions was not reported [44,82,88]. 
The face-to-face communication sessions lasted from 30 s [37,55] to 60 min [54–
72,89]. Fourteen studies did not report the duration of the face-to-face sessions 
[40,44,46–48,65,70,75,76,82–84,88,90]. 
Most studies (n = 40) reported on both subjective (self- reported) and objective 
outcome measures. For example, Alterman and colleagues [52] described outcomes 
on cigarettes a day (subjective), carbon monoxide level and cotinine (objective 
measures). However, eight studies described self-reported out- comes only [44,48–
51,59,62,68,79,88] and two studies exclusively objective outcomes [64,92]. 
As described above, the intensity of interventions and BCTs (number of face-to-face 
sessions and duration of sessions) differed to a great extent. Therefore, we could not 
determine the impact of intensity on outcomes. 
 

3.2. Face-to-face communication-related behavior change techniques 
 
In Table 2 the BCTs of the studies are provided, together with significant outcomes 
and the contribution of the health care providers. 
In about half of the studies (n = 27) more than one face-to-face communication-
related BCT was used. These studies combined for example techniques such as 
advice and education [50,52,66,84,91] or goal setting, self-monitoring and 
motivational interviewing [42]. Twenty-three studies described single BCT, i.e. 
behavioral counseling or motivational interviewing or motivational message or 
patient-centered care (see Table 2). Hereby, a ‘single’ BCT refers to the label of the 
technique; i.e. a single technique could have more than one underlying working 
mechanism. 
 

3.2.1. Effective face-to-face communication-related behavior change techniques 
Twenty-eight of the 50 studies reported significant outcomes from the 
communication-related BCTs used in interventions. In principle, these BCTs were 
counted as effective. However, based on the principles of a ‘Best Evidence 
Synthesis’ twenty-six of the 28 studies provided some to moderate evidence for the 
BCT provided. This suggests that two studies [48, 91] provided only ‘indicative 

http://www.nivel.eu/


Noordman, J., Weijden, T. van der, Dulmen, S. van. Communication-related behavior change 
techniques used in face-to-face lifestyle interventions in primary care: a systematic review of 
the literature. Patient Education and Counseling: 2012, 89(2), 227-244 
 
 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu 

findings’. Therefore, the BCTs in these studies, namely ‘behavioral counseling and 
education’ [48] and ‘patient-centered care, advice and education’ [91], were not 
counted as effective. The 26 effective studies represent a wide range of outcome 
measures and significant effects (Table 3). For smoking behavior the outcome 
measures presented are self-reported smoking rates (i.e. cigarettes a day) 
[37,40,52,54,77,80,83,90] and biochemical measurement of carbon monoxide level 
[37,40,52,80]. With respect to alcohol use the studies present outcomes on self-
reported alcohol use (i.e. drinks a day) [39,41,58,60,90] and blood alcohol 
concentration [39,41,58,60]. 
Outcome measures described on nutrition are self-reported diet behavior (e.g. fat, 
fiber, fruit, vegetable, calorie intake) [63,66,72,74,77,80,83,90] and measures as 
weight [66,80,92], body mass index [40,66,80,90] and waist circumference [72,74], 
among others. On physical activity behavior the presented outcome measures are 
self-reported physical activity level [43,44,46,49,70,72,74,77,80,83,90] and readiness 
for physical activity (self-efficacy) [49,51,69]. Studies also presented outcomes on 
blood pressure [46,66,80,90,92], lipid management [74,77] and quality of life 
[43,70,83], among others (see Table 3). 
The effective studies were also aimed at different patient populations within the 
context of primary care. For example, three of the effective studies [58,63,74] were 
aimed at a (moderately) low income population, of which one study [63] specifically 
indicated that ‘differences were maintained when analyses were restricted to 
participants with low incomes’ (Table 3). Eighty-one percent (n = 21) of the effective 
studies were of high quality. 
Table 4 shows the 26 effective face-to-face communication- related BCTs. Sixteen of 
these studies outlined single BCTs [39–41,46,49,51,58,60,62,63,69–
72,80,81,88,90,92] and ten studies described a combination of BCTs 
[37,43,44,52,54,55,66,68,74, 77–79,83]. ‘Behavioral counseling’ was most 
frequently used as an effective BCT (15 times out of 26), next to motivational 
interviewing (eight times out of 14), education (seven times out of 14) and advice 
(seven times out of 16). However, these results show that these techniques were also 
provided in less successful studies. These BCT were less successful because of the 
context of the study, as for example the design [56,75,84,86,94] or patient 
characteristics [47,64,65]. Although, all studies took place within the context of 
primary care and BCTs were always provided by a physician, nurse or both (in 
combination with other professionals, see Section 3.3). Besides, the less successful 
studies were more often of low quality (36%) compared to the effective studies 
(19%). Feedback, risk-assessment, goal-setting, cognitive behavior therapy and self-
monitoring were less often provided, but also showed significant effects on patients’ 
outcomes. The effective face-to-face communication-related BCTs did not focus 
exclusively on one particular lifestyle behavior (e.g. smoking). 

[TABLE 4] 
Sixteen of the 26 effective studies described their theoretical foundation 
[37,39,40,43,44,46,49,51,54,55,62,63,68–71,80,81,83,88], of which five studies 
[39,43,46,68,69] reported the chosen BCT constructs. 
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3.3. Contribution of health care providers 
Table 2 shows the contribution of the different health care providers, both as 
providers of effective and less successful BCTs. 
Five of the 26 effective communication-related BCTs in primary care were provided 
by physicians [44,49,66,69,88], eight by nurses [39,46,54,58,62,63,77–81,90] and 
five by both nurses and physi- cians [37,40,41,43,55,60,70,71]. In five studies the 
effective BCT was provided by physicians in combination with health educators 
[68], trained professionals [72], physical activity counselors [51], dieticians [92], or 
case managers [83]. In two studies the effective BCT was provided by nurses in 
combination with therapists [52], or nutritionists [74]. 

4. DISCUSSION AND CONCLUSION 

4.1. Discussion 
The present review shows that behavioral counseling, motivational interviewing, 
education and advice are most frequently evaluated as effective face-to-face 
communication-related BCTs. This overall conclusion could be drawn on the basis of 
finding relative many high quality studies in which communication- related BCTs 
prove to be effective. However, these techniques were also found in less successful 
studies due to differences in context, as design of the study and patient population, 
and to some extent the quality of the studies. Techniques such as feedback, risk- 
assessment, goal-setting and cognitive behavior therapy seem to be less effective, 
although the number of studies on these techniques was rather small. 
Our findings are partly in line with other studies in the field of behavior change 
which suggest that simple advice is more effective to behavior change than intensive 
advice [95] and as effective as motivational interviewing [18]. However, other 
studies [24,26,96] suggest that advice and education are not effective, in contrast to 
more (intensive) patient-centered approaches. Our review did show that motivational 
interviewing (MI), which is considered a patient-centered approach [97], is also 
effective as BCT. Moreover, while MI is originally considered to be more a 
counseling style than a set of particular techniques [17], one can clearly describe MI 
as a set of techniques, containing the following elements: express empathy, develop 
discrepancy between present behavior and desired goals, avoid argumentation, roll 
with resistance and support self-efficacy [97,98]. In contrast, many of our included 
studies described the interventions and BCTs in general terms, like providing ‘advice 
and education’ or ‘counseling sessions’, which conceals underlying working 
mechanisms that may be crucial to the effectiveness of the BCT. 
In line with others, we recommend future authors to describe the content of their 
interventions and BCTs more precisely [26,99–101]. According to Davidson et al. 
[101] among others [99], published articles should therefore include: (a) the content 
or elements of the intervention, (b) the characteristics of those delivering the 
intervention, (c) the characteristics of the recipients, (d) the setting, (e) the mode of 
delivery (e.g. face-to-face), (f) the intensity (e.g. contact time), (g) the duration (e.g. 
number of sessions over a given period), and (h) adherence to delivery protocols. 
Michie et al. [20] plead for the use of theory-based interventions to understand the 
causal determinants of behavior change among other things. Our review 
demonstrates that no more than about half of the studies used a theory as basis for the 
intervention. However, sixteen out of the 26 effective studies described their 
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theoretical foundation. Yet, these interventions were mostly theory-inspired instead 
of theory-based, i.e. the authors seldom linked (aspects of) the theory to the BCT 
used. Hence, next to the guidelines presented by Davidson et al. [101] a published 
article should also describe the theoretical basis of the intervention and BCTs used to 
get insight into the underlying working mechanisms [99,100]. Furthermore, we 
imagine that other elements are also of importance to be routinely reported e.g. 
amount of training and supervision of professionals, follow-up contacts and 
implementation fidelity. 
We also found that physicians, nurses or a combination of these (sometimes in 
combination with other professionals) can provide effective face-to-face 
communication-related BCTs in primary care. Within primary care one profession 
(physician) does not seem to be better than the other (nurse) in providing face-to-face 
communica- tion-related BCTs. However, we have to be cautious with this 
conclusion as we found only a few studies that included both physicians and nurses 
as health care providers. Since providing these BCTs can be time consuming for a 
single person or profession, an opportunity lies in dividing the workload or delegate 
certain tasks to another profession. Within this ‘collaborative model of care’ 
physicians provide care (e.g. provide diagnosis, screening, initiate treatment) and 
nurses deliver the counseling to patients (e.g. follow- up, support self-management) 
[55,102]. Therefore, proper task arrangements between physicians and nurses should 
be made. A recent study on cardiovascular prevention in the Netherlands did show 
that lifestyle intervention advice is in fact more frequently given by PNs than by GPs 
[28]. However, this study was based on self-reported information about lifestyle 
advice given, so we do not know if and how lifestyle is actually discussed in the 
consulting room. Future studies should therefore investigate how behavior change in 
lifestyle interventions is being discussed in the consulting room, both in quantity and 
content. 
While population and public health approaches are widely used to change risk related 
to unhealthy lifestyle, governments more and more stress people’s individual 
responsibility [103,104]. They claim that people can make their own decisions 
concerning lifestyle, although support and reliable information should be available to 
come to a conscious decision. This is fairly in line with the principle of motivational 
interviewing, which focuses on the motivation of patients to change behavior instead 
of health care providers telling them what to do. Depending on the patients’ 
motivational ‘stage of change’ a health care provider can offer specific information 
and advice to help a patient overcome resistance toward behavior change [105]. The 
finding that goal setting does not seem to be an effective technique deserves further 
attention in this respect. 
Lastly, this review demonstrates a lack of knowledge about face-to-face 
communication-related BCTs; there is a lack of theoretical foundation of 
interventions and BCTs, diversity in intensity of interventions and the content of 
techniques. Besides, we do not know whether every BCT is actually applicable 
within primary care and for every patient. Although Abraham and Michie [99] 
provide a crucial first step by presenting a taxonomy of BCTs, as far as we know this 
taxonomy has not yet been used in interventions within behavior change research and 
techniques were only identified for HIV/AIDS, physical activity and healthy eating. 

4.1.1. Strengths and limitations 
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This is the first review, to our knowledge, that examines physicians’ and nurses’ 
(working within primary care) provision of face-to-face communication-related 
BCTs to patients. Another strength of this review is that we only included studies 
with rigorous design (RCTs) that reported effects on actual patient behavior. Besides, 
our results were not dominated by large numbers of studies on a particular lifestyle 
behavior (e.g. smoking behavior); all lifestyle behaviors were addressed in relation to 
the (effective) BCTs. In addition, we specifically choose ‘face-to-face’ as form of 
delivery to avoid confounding with other modes of delivery. 
Some limitations should also be noted. First, while we made an effort to create a 
thorough search strategy, it is possible that we failed to include all studies in this area 
due to publication bias and excluding non-English language studies. Second, in our 
quality assessment we relied on the methodology information that was reported in 
the articles. When information was missing we scored the item as ‘unclear’, without 
verifying this by contacting the authors of the sometimes relatively ‘old’ articles. 
When an article referred to another (not included) article for methodological 
information, we did, however, base our quality assessment on all available 
methodological information described in both articles. In addition, it is possible that 
the large amount of ‘high quality’ studies in this review is due to our small 
adjustment of the number of quality criteria. Third, as mentioned before, the content 
of the interventions and BCTs were not always sufficiently described. Therefore, we 
could not report the underlying working mechaisms that may be critical to the 
effectiveness of the face-to-face communication-related BCTs. Also, this general 
description of the BCTs may suggest that when a technique is labeled as for example 
‘behavioral counseling’ the content is always the same, while the technique could 
mean different things in different studies. Furthermore, we do not know whether the 
health care providers in the included studies delivered the face-to-face 
communication-related BCTs in a suitable and intended way, since this was not 
described. Besides, it was difficult to compare studies because of the different 
outcome measures they presented. However, it is still possible that some behaviors 
are more sensitive to BCTs than others. Lastly, although we only included studies 
with ‘face-to-face’ as form of delivery, it is possible that other elements of the 
intervention, for example providing medication or the intensity and duration of the 
intervention, also contributed to the outcomes of the BCT. 
 

4.2. Conclusion 
This review demonstrates that behavioral counseling, motivational interviewing, 
education and advice are all evaluated as effective communication-related BCTs. 
However, these BCTs were also found in less successful studies due to differences in 
context, as design of the study or patient population, and to some extent quality of 
the studies. Furthermore, based on existing literature, one primary care profession 
(physician) does not seem better equipped than the other (nurse) to provide face-to-
face communication-related BCTs. 

4.3. Practice implications 
There is some evidence that behavioral counseling, motiva- tional interviewing, 
education and advice can be used as effective communication-related BCTs by 
physicians and nurses. However, further research is needed to examine the 
underlying working mechanisms of communication-related BCTs, and whether they 
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meet the requirements of patients and primary care providers. Observing real-life 
consultations between primary care professionals and patients can provide a first 
insight into the content and mechanisms of the communication-related BCT, used to 
intervene on patients’ lifestyle behavior. 
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Tiab, title and abstract; Majr, major mesh term; Mesh, mesh term. 
Search #5 was selected and 3856 references were included in the original literature 
list. 

Appendix B. Operationalization of criteria for assessment of methodological 
quality [32] 
 
Validity criteria (yes, no, unclear): 
1. Was the method of randomization adequate?1 
2. Was the treatment allocation concealed? 
3. Were the groups similar at baseline regarding the most important prognostic 
indicators? 
4. Was the patient blinded to the intervention? 
5. Was the care provider blinded to the intervention? 
6. Was the outcome assessor blinded to the intervention? 
7. Were co-interventions avoided or similar? 
8. Was the compliance acceptable in all groups? 
9. Was the drop out rate described and acceptable? 
10. Was the timing of the outcome assessment in all groups similar? 
11. Did the analysis include an intention-to-treat analysis? 
 
Methodological quality: 
High quality: the study adequately fulfilled 50% or more of the validity criteria (6 or 
more out of 11 criteria). 
Low quality: the study fulfilled less than 50% of the validity criteria (<6 out of 11 
criteria). 

Operationalization of the criteria list 
1. Was the method of randomization adequate, e.g. at patient level? Examples of 

adequate methods are computer generated random number table and use of 
sealed opaque envelopes. Score yes if the above is the case. Score no if a 
transparent system is used and score do not know when the method of 
randomization is not described in the article. 

2. Was the assignment generated by an independent person not responsible for 
determining the eligibility of the patients? This person has no information 
about the persons included in the study and has no influence on the 
assignment sequence or on the decision about the eligibility of the patients. 
Score yes when the assignment has been taken place by an independent 
person. Score no if the above is not the case and score do not know if no 
information is given about who generated the assignment. 

3. Are important prognostic indicators assessed at baseline? Are there no 
substantial differences between the intervention group and the control group 
(for example regarding age, sex, type of cancer, duration of the disease, 
stadium of the disease, cognitive status and type of treatment). Score yes if 
the above is the case and score no if there are differences regarding the 
prognostic indicators at baseline that could undermine post intervention 
differences. Score also no if no testing has been done to check if there were 
actual differences (a table with prognostic indicators without explanation is 
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not enough). Score do not know when no information had been given about 
prognostic indicators. 

4. Was the patient blinded to the intervention? The reviewer determines if 
enough information is given in order to score a 

5. ‘yes’. Score do not know if no information is given. 
6. Was the care provider blinded to the intervention? The reviewer determines if 

enough information is given in order to score a ‘yes’. Score do not know if no 
information is given. 

7. Was the outcome assessor blinded to the intervention? The reviewer 
determines if enough information is given in order to score a ‘yes’. Score do 
not know if no information is given. 

8. Were co-interventions avoided in the design or were they similar between the 
intervention groups and control group? Score yes if the above is the case. 
Score no if there were co- interventions, not similar for the different groups. 
Score also no when no information has been given about co interventions (so, 
not tested is also no). Note. This criterion cannot be decisive in determining 
low quality of an article. 

9. Was the compliance rate among patients evaluated (e.g. did they view the 
received video or read the written material)? 

10. Score yes if the percentage of patients that used the 
11. intervention is above 70% in all groups. Score no if this percentage is below 

70% and score do not know if no information about compliance has been 
given. 

12. Is the number of patients described (and reasons given) that were included in 
the study but did not complete the intervention or were excluded from 
analysis? Is this percent- age of withdrawals or drop-outs acceptable? Score 
yes if there is information from 80 to 100% of the randomized patients about 
the outcome assessment of recall. Score no if there is information from less 
than 80% of the randomized patients and score do not know if no information 
about withdrawals or drop-outs has been given. 

13. Was the timing of the outcome assessment in all groups similar? Score yes if 
the above is the case (score also yes if a range is described, provided that this 
range does not have a large spread, for example more than three months). 
Score no if the timing of outcome assessment was not similar for all groups 
and score do not know if no information about the timing was given. 

14. Was all available data included for analysis (intention to treat)? 
15. This means that all randomized patients were analyzed in the group they were 

assigned to regardless of noncompliance and co-interventions. Score yes if 
the above is the case, score no when the analysis did not include an intention 
to treat analysis. Score do not know if no information about intention to treat 
is given. 

 

Appendix C. Principles of the best evidence synthesis [36] 
Evidence: Provided by consistent, statistically significant findings in outcome 
measures in at least two high quality RCTs. 
Moderate evidence: Provided by consistent, statistically significant findings in 
outcome measures in at least one high quality RCT and at least one moderate or low 
quality RCT. 
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Limited evidence: Provided by statistically significant findings in outcome measures 
in at least one high quality RCT. 
Indicative findings: Provided by statistically significant findings in outcome measures 
in at least one moderate or low quality RCT (in the absence of high quality RCTs) 
No/insufficient evidence: If the number of studies that have significant findings is 
less than 50% of the total number of studies found within the same category of 
methodological quality and study design. 
Or 
In case the results of eligible studies do not meet the criteria for one of the above 
stated levels of evidence. 
Or 
In case of conflicting (statistically significantly positive and statistically significantly 
negative) results among RCTs. 
Or 
In case of no eligible studies. 
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Fig.  1.  Flowchart of  the inclusion procedure. 
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