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ABSTRACT 

Objective 
To study interventions that provide people with information about cancer risk and about 

screening that is tailored to their personal characteristics. We assess the tailoring 
characteristics, theory base and effects on risk perception, knowledge and screening behavior 
of these interventions. 

Methods 
A systematic literature review in this field was performed. PubMed, EMBASE, 

PsychINFO, CINAHL and Cochrane databases were searched. Forty studies fulfilled all 
inclusion criteria. Methodological quality was assessed and a best evidence synthesis 
conducted for the 28 randomized controlled trials without co-intervention or with similar co-
intervention in intervention and control group. 

Results 
Most included studies evaluated an intervention aiming to promote cancer screening. The 

majority of articles (30) evaluated information that was tailored based on variables related to 
behavior change, sometimes combined with cancer risk factors. Ten other articles described 
an intervention that tailored information based on risk factors only. 

Conclusion 
Information that was tailored based on behavior change variables increased realistic 

perception of cancer risks and knowledge of cancer compared to generic information. Also, 
information tailored to individuals’ risk factors increased realistic risk perception compared 
to generic information. 

Practice implications 
To improve cancer risk perception and knowledge health providers could better give 

patients information about cancer risk and screening that is tailored to their personal 
characteristics than generic information. 

1. INTRODUCTION 
In cancer risk communication the presentation of information is critical for understanding 

and accepting risk estimations and subsequent decision-making. Optimal communication of 
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cancer risk information must effectively translate the risk and its associated factors to a 
conceptual level understandable to the recipient [1]. Subsequent behavioral change might 
depend on the perceived severity of the health consequences and the efficacy and costs of 
preventive behavior [2]. A sense of personal susceptibility could be achieved by providing 
information tailored to individual risk factors. Tailoring risk communication to individual 
pre-existing risk perceptions [3] and risk beliefs [4] might increase effectiveness of 
information about cancer risks and screening options [5]. 

The number of interventions providing patients with information tailored to individual 
characteristics, either printed or web-based [6], is growing rapidly. According to Kreuter et 
al. [7] tailored information is intended to reach one specific person and is therefore based on 
individual characteristics related to the outcome of interest, derived from an individual 
assessment. Both information content and presentation can be tailored [8]. Individually 
tailored information is often confused with targeted or personalized messages. According to 
Kreuter et al. [7], an intervention is targeted when it is intended to reach some specific 
subgroup of the general population, usually based on one or more demographic 
characteristics shared by its members. Information is considered personalized when it is 
adjusted only to population-based demographic data, e.g., the respondent's name. Tailored 
information is adapted to individual characteristics and is therefore theorized to stimulate 
cognitive activity. According to the Elaboration Likelihood Model [9] greater cognitive 
activity enhances thoughtful consideration and evaluation, and thus centrally processing 
information. Centrally established attitudes are thought to be more enduring, more stable 
against contra argumentation and better predictors of health behavior. Indeed, a study using 
EEG measurements revealed that people reading tailored, as opposed to generic, i.e., 
standard, information had stronger attention processes [10]. 

So far, most computer-tailored interventions aim at health behavior change in disease 
prevention [11], such as smoking cessation [12] and [13], diet [14] and [15] and physical 
exercise [15]. A recent meta-analysis by Noar et al. [11] showed increased effects of tailored 
print interventions on behavior change compared to generic information. Another review 
found increased behavior change of tailored compared to targeted or personalized 
information [16]. Reviews of tailored interventions for smoking cessation and dietary 
behavior show that computer-tailored information is more likely to be read, remembered and 
experienced as personally relevant compared to standard materials [13], [14] and [15]. 

In 1999 Rimer and Glassman [1] conducted a review of tailored print materials in cancer 
risk communication, identifying tailored prints concerning mammography use, hormone 
replacement therapy, health risk appraisal and genetic susceptibility to cancer. Rimer et al. 
concluded that tailored information may be an effective medium for cancer risk 
communication, but more evidence is needed. More recently, Noar et al. found that tailored 
print behavior change interventions were effective for increasing screening uptake, including 
mammography and pap-test [11]. Effective interventions were found to be tailored based on 
demographics, behavior and theoretical concepts from health behavior change theories. To 
assess the effects of tailoring specifically for information about cancer risks and screening 
we conducted a review including print as well as computer-delivered information and 
focusing not only on screening behavior as an outcome measure, but also on risk perception 
and cancer knowledge. 

The following research questions have been formulated: 
1. Which tailoring characteristics are used in interventions providing tailored information 

about cancer risk and/or screening? 
2. On which theories are the tailoring characteristics based? 
3. What effects are found of tailored interventions on risk perception, cancer knowledge 

and screening behavior? 
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2. METHODS 
The systematic review was conducted in accordance with a predefined research protocol, 

describing the following systematic processes: search strategy, selection, data extraction and 
quality assessment [17]. 

2.1. Search strategy for identification of studies 
We defined the following inclusion criteria: 
1. The article describes an intervention through which information is given to patients or 

individuals at risk of developing cancer 
2. The main objective of the information is to inform people about cancer risks, screening 

options, cancer genetic counseling and DNA testing 
3. The information is delivered by computer (e.g., cd-rom or internet) or as printed material 

(e.g., letter or leaflet) in at least one of the research groups 
4. The information is tailored based on more than one variable using algorithms 
5. The outcome variables include cancer risk perception or knowledge or behavior related 

to cancer screening 
We searched the international bibliographical databases PubMed, EMBASE, CINAHL, 

PsychINFO, and Cochrane library in June 2007 with a sensitive search strategy without 
limitations by country, language, year or type of publication. Numerous keywords were used 
in combination in the search, including internet, print, information, cancer and tailor(ed). 
This strategy was formulated in PubMed and adapted to the other databases. 

Search strategy in PubMed: (computer OR internet OR web OR CDrom OR print* OR 
letter* OR leaflet* OR brochure* OR pamphlet* OR booklet* OR material* OR message* 
OR postcard* OR patient information OR patient education OR counselee information OR 
counselee education) AND (genetic counseling OR genetic screening OR genetic testing OR 
hereditary OR cancer) AND (tailor* OR individuali?ed OR match* OR personali*) 

2.2. Selection 
A total of 7878 non-duplicate references were found (see Fig. 1) and imported in Reference 

Manager©. Only full text articles published in peer-reviewed journals were included. All 
references identified in the literature search were studied by title and (if available) abstract 
on agreement with all of the inclusion criteria. 

[FIGURE 1] 
 
The first reviewer examined all references and the second reviewer studied a 10% random 

sample. Agreement between reviewers was high (98% and Cohen's kappa .60). In total 148 
references were included in this first selection round. In the second selection round, all 
articles were studied full text by two reviewers independently. Differences were discussed 
until agreement. Thirty-seven of the 148 studies met all five inclusion criteria. 

Additionally, reference lists of the included studies were screened by title by the first 
reviewer. References that could possibly meet all inclusion criteria were screened by 
abstract. Nine articles were included in this round and were hence screened full text by two 
reviewers independently. Three articles from the reference lists were finally included in the 
review [18], [19] and [20]. Added to the 37 articles found earlier, this resulted in a total of 40 
included articles. 

2.3. Data extraction 
Data were extracted from each article by two reviewers independently using a predefined 

data extraction form (see Appendix A). Intervention and population characteristics, 
recruitment, outcome and limitations were documented. These data were summarized in data 
extraction Table 1 and Table 2. The study, population and intervention characteristics of all 
40 studies are described in the results. 
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[TABLE 1] 

[TABLE 2] 
 
 

2.4. Quality assessment 
Methodological quality was described for the 28 studies with a control group receiving no 

intervention, standard information or usual care and without co-intervention or with similar 
co-intervention in intervention and control group. Quality was assessed by two reviewers 
independently using all seven items of the minimal checklist for assessing quality of 
Randomized Controlled Trials (RCTs) of the Cochrane Collaboration: (1) randomization of 
control/intervention, (2) allocation concealment, (3–5) blinding of participants, care 
providers and outcome assessors, (6) intention-to-treat analysis, (7) report of drop-out/loss to 
follow-up. These items are also included in the quality criteria for RCTs of the Cochrane 
Consumers and Communication review group [21]. Items could be scored as ‘done’, 
‘unclear’ or ‘not done’. Although it is encouraged to describe the study quality narratively 
[21], we felt that with the large number of included studies in this review use of a quality 
grade was inevitable. Studies were considered ‘high quality’ if at least 50% of the criteria (4 
of 7) were scored as ‘done’. This cut-off point is adjusted from Van Tulder et al. [22] and 
recently used in another cancer review [23]. Studies which fulfilled three of the seven quality 
criteria were considered ‘moderate quality’. Studies with two or less criteria fulfilled were 
considered ‘low quality’. Differences in quality assessment between reviewers were resolved 
by consensus. 

2.5. Effect analysis 
Because of heterogeneity, effect analysis by a formal meta-analysis of this body of research 

proved difficult. As opposed to Noar et al. [11] we included the outcome variables risk 
perception and cancer knowledge, which were assessed with different scales. Additionally, 
we studied interventions with various types of delivery, e.g., letter or cd-rom. Therefore, a 
‘best evidence synthesis’ was conducted, which, according to preset criteria, qualifies results 
from a sample of studies as evidence, moderate evidence, limited evidence, indicative 
findings or no/insufficient evidence [24]. To ensure that intervention effects can be attributed 
to a tailored intervention, only studies which avoided co-interventions or had similar co-
interventions in control and intervention group were included in the best evidence synthesis. 
The synthesis takes into account the design, the methodological quality and the outcomes of 
the studies (see Appendix B). 

3. RESULTS 

3.1. Description of included studies 

3.1.1. Study characteristics 
Publication years varied from 1992 [25] to 2007 [26] and [27], with most articles being 

published after 2000. Because tailoring of information with use of algorithms is preferably 
conducted by a computer, the technique was infrequently used before the 1990s and is 
becoming more mainstream. Most publications before 2000 described tailored print 
materials, whereas computer-delivered interventions were only described in publications 
from 2000 onwards. 

All but one of the studies (n = 39) were carried out with populations from the USA [28]. 
All papers were in English. Several articles reported on the same study, often presenting 
results of different follow-up measurements, e.g., two articles by Kreuter and Strecher [19] 
and [20], two by Rimer et al. [29] and [30] and two by Valanis et al. [31] and [32]. 
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3.1.2. Population characteristics 
Most articles (n = 35) described a study with participants at population risk level for cancer. 

A majority of these studies (n = 30) evaluated an intervention aimed at primary care patients, 
either contacted in a waiting room or by invitation letter [18], [19], [20], [26], [27], [28], 
[29], [30], [31], [32], [33], [34], [35], [36], [37], [38], [39], [40], [41], [42], [43], [44], [45], 
[46], [47], [48], [49], [50], [51] and [52]. Two studies had self-selected participants that 
responded to a newspaper advertisement [53] or called a cancer information centre [54]. 
Furthermore, two interventions were workplace-based [55] and [56] and one was church-
based [57]. Five interventions aimed at high-risk respondents, viz. persons with abnormal 
screening outcome [25] or a cancer history [58], first degree family members of cancer 
patients [59] and [60] and counselees in cancer genetic counseling [61]. Twenty-four studies 
only included female respondents, these were mostly evaluations of interventions aiming to 
increase mammography use. 

3.1.3. Intervention characteristics 
A large majority of the interventions (n = 37) comprised tailored materials, such as letters, 

booklets or magazines. Six interventions were computer-delivered [33], [36], [37], [39], [45] 
and [51]. These programs were used by participants at care facilities, often shortly before a 
scheduled consultation. All but one intervention used single contacts, this one study 
investigated the effect of a booster dose of tailored information [26]. All but two 
interventions tailored information with use of a computer [25] and [35]. 

A large number of articles (n = 19) investigated an intervention providing information 
about breast cancer risk and screening [18], [26], [27], [29], [30], [33], [34], [35], [39], [40], 
[41], [43], [46], [47], [49], [50], [52], [59] and [61]. Six studies investigated an intervention 
concerning both breast and ovarian or cervical cancer [31], [32], [38], [48], [55] and [61]. 
One intervention aimed at an increase of pap-test rate and focused on cervical cancer only 
[25]. Also seven interventions provided information about colorectal or colon cancer risks 
[36], [37], [51], [53], [54], [56] and [57]. Two articles studied an intervention concerning 
general or several cancer risks [19] and [20], two interventions focused on skin cancer [28] 
and [60], two on lung cancer [42] and [58] and one on prostate cancer [44]. 

3.2. Tailoring variables 
Most interventions (n = 30) were tailored based on variables related to behavior change, 

including barriers to change, stages of change, beliefs about cancer screening and previous 
health behavior, e.g., screening history. These so called behavioral constructs were used to 
adapt a message to individual characteristics and/or to provide feedback on the psychological 
or behavioral state. One of these interventions additionally adapted information to cultural 
constructs, specifically racial pride, spirituality and collectivism [40]. Seven interventions 
also provided cancer risk factor feedback. Ten interventions tailored information only on 
cancer risk factors, providing personal cancer risk estimation as feedback. It was often 
unclear how information was adapted to a tailoring variable, although some articles present a 
table with components of the tailored and non-tailored messages [30], [35] and [38]. 

3.3. Theoretical foundations of the tailoring 
All but three [19], [43] and [47] articles about interventions that build on behavioral 

constructs, specified the theoretical base of the tailoring variables. Many of these 
interventions were based on more than one theory. Prochaska's Transtheoretical Model 
(TTM) or Stages of Change Model was referred to as the theoretical idea behind the tailoring 
variables in 20 articles [18], [20], [26], [27], [29], [30], [31], [33], [34], [37], [39], [41], [45], 
[46], [48], [50], [54], [55], [57] and [60]. This model distinguishes five stages of change 
through which individuals move when changing their behavior, from precontemplation to 
maintenance of the new behavior. Based on this theory, information was adapted to readers’ 
stage of change, e.g., in relation to mammography screening [26], [27] and [50]. Eleven 
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articles [20], [26], [27], [28], [33], [34], [38], [49], [54], [57] and [60] described an 
intervention with a tailoring strategy based on the Health Belief Model (HBM) [62], that 
uses perceived susceptibility, severity, barriers and benefits to predict service uptake. The 
tailoring variables of interventions described in three articles [55], [57] and [60] were based 
on the Social Cognitive Theory. Also, three articles referred to the Precaution Adoption 
Process Model [29], [30] and [60]. Furthermore, the Theory of Planned Behavior [60] was 
referred to. Determinants of this intention are attitude, social influence and perceived 
behavioral control [62]. One article [40] referred to health behavior theories in general. And, 
finally, one article [27] mentioned the Extended Parallel Process Model and one [58] the 
Social Ecological Model to account for the selected tailoring characteristics. 

In many articles it remained unclear in which way theory had guided the selection of 
tailoring variables. However, some studies described which theoretical concepts were chosen 
from each of the theories [60] and how these were translated in tailoring variables [37]. 
Articles about interventions tailored on only risk factors mostly did not account for the 
theory base of the tailoring [25], [35], [36], [42], [51] and [52]. Some of these articles 
referred to theories on health behavior change in general to explicate the role of risk 
perception in behavior change processes or to underline the importance of providing a 
personal risk estimation in modifying risk perception [53] and [56]. One article referred 
specifically to the Adherence Model to account for the risk factor tailoring [59]. 

3.4. Methodological quality 
Although no selection criteria concerning methodological design were included in our 

search strategy, a large majority of the included articles (n = 37) described RCTs. The 
remaining three articles [25], [52] and [58] described randomized designs with a comparison, 
but no control group. As indicated in Table 1, the methodological quality assessment 
revealed two articles of high quality [28] and [45], seven articles of moderate quality and 19 
articles of low quality. The criteria for blinding and allocation concealment were most often 
disobeyed. All studies in the best evidence synthesis were RCTs (see Table 1 for an 
overview of these studies). Table 3 shows the results. 

[TABLE 3] 
Best evidence synthesis for outcome measures of studies on tailored information (N = 28)a. 
a Number of studies in the table exceeds 28 because several studies reported more than one 

outcome measure. 
 
 

3.5. Outcome measures 

3.5.1. Knowledge 
Four articles studied an intervention effect on knowledge. Two of these reported on 

knowledge of breast cancer and mammography. Both articles reported on the same low 
quality RCT that studied an intervention tailored on risk factors and behavioral constructs. 
The 24 months follow-up found significantly higher increase in knowledge in intervention 
compared to control group [29], but no such difference was found at 12 months follow-up 
[30]. Therefore, we found indicative findings for the effect of this intervention. 

One of the four studies assessed knowledge of breast cancer and heredity. This study 
evaluated an intervention that was tailored based on risk factors, behavioral constructs and 
information processing constructs [61]. The study was of low quality and found a significant 
effect. Therefore, we found indicative findings for the effectiveness of this type of 
intervention. The remaining study assessed knowledge of melanoma. This high quality study 
found a significant positive effect of an intervention tailored to individuals’ risk factors [28]. 
Therefore, limited evidence was found for the effect of risk factor tailoring. 
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3.5.2. Risk perception 
Seven studies assessed perceived risk. Four of these evaluated interventions that were 

tailored by use of risk factors only. Two interventions provided tailored feedback on 
susceptibility. Both studies on these interventions reported no significant effect on risk 
perception, compared to standard information [42] and compared to no intervention [28]. 
The other two studies, one low [51] and one moderate quality RCT [36], compared an 
intervention providing tailored risk estimations to standard information. Both studies found a 
significant positive effect on accuracy of risk perception, suggesting indicative findings for 
increased effects of risk factor tailoring compared to standard information. 

The remaining three articles evaluated interventions that were tailored based on risk factors 
and behavioral constructs. Two of these studied the same intervention. At 12 months follow-
up this intervention did not significantly effect perceived risk [30], but at 24 months follow-
up there was a significant effect [29]. The third article reported a significant effect on risk 
perception for respondents overestimating their cancer risk [19]. Thus, two articles reported 
that an intervention that was tailored based on risk factors and behavioral constructs 
significantly increased accuracy of perceived risk. This finding is indicative of evidence. 

3.5.3. Screening behavior 

3.5.3.1. Breast cancer screening 
Eighteen studies estimated mammography screening rate as adherence to a prescribed 

screening interval, either based on self-report or provider registration. 
Most of these studies (n = 11 of 18) evaluated an educational intervention that was tailored 

based on behavioral constructs only, including pros and cons of behavior and stage of 
change. As indicated in Table 4, six of these reported a significant effect on mammography 
adherence [18], [26], [27], [34], [46] and [49]. Clark et al. [18] however, reported an effect 
only in comparison with usual care; no significant screening increase was found in 
comparison with standard information. The remaining five studies showed no significant 
results [33], [41], [43], [45] and [48]. Overall, most of the studies reported that behavioral 
construct tailored information significantly increased mammography adherence. Therefore, 
we found indicative findings for increased effects of tailoring based on behavioral constructs 
compared to a control group receiving no information. 

 
 

[TABLE 4] 
 
Three studies described an intervention that was tailored based on risk factors only. Two of 

these studies evaluated an intervention providing tailored risk factor feedback and revealed 
no significant effects on screening behavior [35] and [38]. One of these studies even found 
personalized information superior, since the group receiving personalized information had a 
higher mammography rate than the group receiving information that was additionally 
tailored [38]. One study found a significant increase in the group receiving tailored risk 
factor feedback and relative risk estimation compared to the control group [59]. Thus, 
insufficient evidence was found for the effect of risk factor tailoring on mammography use. 

Three articles described an intervention tailored based on both behavioral constructs and 
risk factors [20], [29] and [30]. None of these reported significant effects on screening 
behavior. Therefore, there is no evidence for this type of tailoring. 

Only one article evaluated an intervention that was tailored based on behavioral as well as 
cultural constructs [40]. This moderate quality study found significant effects. Thus, there 
are indicative findings that information tailored on behavioral as well as cultural constructs 
increases mammography screening rates. 
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3.5.3.2. Cervical cancer screening 
Three studies, all low quality RCTs, reported on pap-test use. Two of these studied an 

intervention tailored on behavioral constructs. Both found no significant effects (p < .05) 
[20] M.W. Kreuter and V.J. Strecher, Do tailored behavior change messages enhance the 
effectiveness of health risk appraisal? Results from a randomized trial, Health Educ Res 11 
(1996), pp. 97–105. Full Text via CrossRef | View Record in Scopus | Cited By in Scopus 
(105)[20] and [48]. Therefore, there is no evidence for effects on pap-test use of materials 
tailored on behavioral constructs. One study evaluated materials that were tailored based on 
risk factors and found a negative effect on pap-test use [38]. Therefore, there is also no 
evidence for interventions tailored based on risk factors. 

3.5.3.3. Colorectal cancer screening 
Two studies focused on fecal occult blood test use as screening for colorectal cancer [53] 

and [54]. First, Lipkus and Klein [53] found that an intervention providing risk factor 
feedback did not significantly increase screening rate. Second, Marcus et al. [54] studied an 
intervention that was additionally tailored based on behavioral constructs. This study showed 
a significant increase in screening uptake for the group receiving four tailored booklets 
compared to a control group receiving one standard booklet. The group receiving one 
tailored booklet did not show more screening uptake than the control group. Thus, no studies 
revealed significant effects of tailored versus comparable standard information or usual care. 
Therefore, there is no evidence for the effect of tailored interventions on colorectal cancer 
screening uptake. 

3.5.3.4. Skin cancer screening 
One study evaluated a multimedia intervention about skin cancer for effects on mole 

checking. This intervention provided standard information about dangers of sun exposure, 
possibilities for risk reduction and mole checking and risk factor tailored feedback of relative 
susceptibility for skin cancer [28]. This high quality RCT showed a significant intervention 
effect on mole checking, suggesting limited evidence for risk factor tailoring on skin self-
examination. 

4. DISCUSSION AND CONCLUSION 

4.1. Discussion 
Whereas evidence for the effectiveness of interventions providing tailored information on 

several preventive health behaviors was already established, this review adds indications for 
similar evidence for tailored information about cancer risk and screening. Noar et al. [11] 
found that tailored interventions outperformed non-tailored comparison messages in effects 
on health behavior. The current review revealed indications for the added value of tailored 
above standard information with respect to increase in knowledge and realistic risk 
perceptions. However, as opposed to Noar et al. [11] we found no indications for added 
value of tailored above standard information for the effect on cancer screening behavior, 
which might be considered a more distal outcome. This can partly be explained through strict 
Cochrane quality criteria that we applied, as illustrated below, and partly by insignificant 
findings that meta-analyses include and best evidence syntheses do not take into account. 

We found effects on screening adherence of information tailored on behavioral constructs 
compared to no information. Although a majority of studies (n = 6 of 11) focusing on these 
interventions compared to usual care or no intervention reported significant positive effects, 
our best evidence synthesis found only indications for evidence. This is due to the low 
methodological quality of these RCTs, often disregarding criteria for allocation concealment 
and intention-to-treat analysis. However, the minimal checklist for assessing quality of RCTs 
used in this review is strict. It includes criteria for blinding that are challenging in studies of 
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information provision, because when a patient is informed about the study he might 
recognize the intervention. Thus, although the positive results of the majority of studies 
indicate some evidence, studies of better methodological quality are needed. 

The evidence base suggested in this review is built primarily on intervention studies using a 
behavioral construct approach. This type of tailoring relies on well-established theories of 
health behavior change, such as the Transtheoretical Model and the Health Belief Model, and 
uses variables like stage of change, self-efficacy and intentions [63] to adapt messages or to 
provide tailored feedback on psychological or behavioral state. This review suggests that 
these interventions with the most solid theory base are most effective. However, 
interventions aiming at increase of realistic risk perception or knowledge might need theory 
specifically about risk perception. 

Less evidence was found for the effect on cancer screening of interventions providing 
information tailored on risk factors only. There was limited evidence that tailoring messages 
effected mole checking, but no evidence that tailoring messages affected breast, cervical or 
colon cancer screening. This is consistent with findings from early reviews of Health Risk 
Appraisals that could not establish effectiveness of interventions providing personal risk 
estimation [66] and [67]. It has been stated that programs aiming to increase screening 
behavior should provide more than risk information. Increasing risk awareness is a first step, 
but often insufficient in persuading people to take precautionary action [20] and [68]. The 
two studies that found significant effects of risk factor tailoring evaluated an intervention 
providing elaborate information that not only included personalized risk estimation, but also 
generic behavior change information [28] and [59]. The studies that did not find effects of 
risk factor tailoring evaluated invitation letters without generic information about how to 
change behavior [35], [38] and [53]. Thus, although there is more evidence for interventions 
tailored on behavioral determinants, the addition of generic information to tailored risk factor 
interventions might also increase effects on cancer screening uptake. 

Few studied interventions were tailored by use of information processing or cultural 
constructs. One study evaluated an intervention that was tailored to information needs [61]. 
Three studies, that were excluded because the interventions were tailored on only one 
variable, also used a tailoring variable related to the way in which individuals process 
information: coping style, locus of control beliefs and need for cognition, respectively [69], 
[70] and [71]. Because of individual differences in information processing, tailoring based 
on variables related to these processes appears an interesting area for further research. 
Cultural constructs, as used in targeted interventions, were applied in one studied 
intervention [40] and seem promising tailoring variables when respondents have different 
cultural backgrounds. 

Noar et al. [11] found a trend that tailoring based on more than one construct increased 
effectiveness. A combination of the tailoring characteristics behavior, theoretical concepts 
from behavior change theories and demographics seemed most effective. Our review did not 
find evidence for increased effectiveness of tailoring based on both behavioral constructs and 
risk factors. Information processing and cultural constructs were each used in only one study, 
in combination with at least behavioral constructs. Both these interventions showed 
significant positive effects. 

Although we established evidence for tailored information about cancer risk and screening, 
there is room for improvement of the theory base. Noar et al. [11] noticed that often only 
parts of a theory are used and combined. In addition, we found that articles contained little 
information about intervention development, such as theoretical concepts, their relation to 
theory and translation into text adaptations. All articles described tailoring variables, but the 
manner in which information was adapted to these variables was often implicit. Furthermore, 
the working mechanism of tailoring is often explained through ELM. However, both Dijkstra 
[64] and Hawkins et al. [65] argued that tailoring by adapting information or by providing 
feedback relies on different psychological processes. Whereas feedback is presented to be 
perceived as tailored to the individual, adapted information might seem generic to the reader. 
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Thus, enhanced effectiveness of adapted information can be explained by the ELM, the 
effectiveness of feedback can possibly be guided by personalization effects, such as self-
referent encoding. 

This study has several limitations. First, while every effort was made to conduct a 
comprehensive, thorough review, the reported effects may have been exaggerated through 
publication bias. Second, it was difficult to compare the included studies, because of 
heterogeneity. Therefore, a best evidence synthesis was conducted instead of a meta-
analysis. Best evidence synthesis does not consider insignificant results or weights of studies 
and is thus less sensitive than meta-analysis. Third, in our quality assessment we relied on 
information about the methodology as reported in the articles. Information about allocation 
concealment, blinding and use of intention-to-treat analysis was often missing. We then 
scored these items as unclear, without contacting authors for verification. If an article did not 
explicitly refer to another article for explanation of the study procedure, we judged the 
quality of the possibly related articles independent from each other. Fourth, since a majority 
of the studies only included female respondents, we are unsure whether tailored interventions 
in cancer risk communication possess equal effectiveness on male respondents, though Noar 
et al. [11] found no significant impact of gender on effect size. Finally, process measures, 
such as delivery rates or respondents’ reading time, were mostly missing or poorly described. 
Future studies using computer-delivered interventions could easily integrate these measures. 

4.2. Conclusion 
Numerous interventions providing tailored information about cancer risk or screening, 

delivered by print or computer, have been studied in the last decade. Most of these 
interventions aimed to promote cancer screening and tailored information to behavioral 
constructs based on the TTM or the HBM. Although many interventions tailored information 
by use of behavioral constructs, we found only increased effects compared to generic 
information on cancer risk perception and knowledge of breast cancer. We found effects of 
behavioral construct tailored information on mammography uptake only compared to control 
groups receiving no intervention. In addition, we found increased effects on cancer risk 
perception of risk factor tailored information compared to standard information. Lastly, this 
review established limited evidence for the effect of a website tailored on risk factors, 
knowledge of melanoma and mole checking compared to no intervention. 

4.3. Practice implications 
As consultation time is scarce, interventions have been developed to increase cancer 

screening uptake without needing physician involvement. Mostly these are letters, booklets, 
magazines or computer programs providing information about cancer risk and screening. 
Based on this review we conclude that these interventions might be more effective when 
providing individually tailored as opposed to general information, i.e., providing information 
adapted to individual characteristics assessed in a print or digital questionnaire. Thus after a 
participant has completed a questionnaire, information is adjusted to individual 
characteristics by use of ‘if-then’ rules. For example, a multimedia intervention about skin 
cancer provided, next to standard information, feedback of relative susceptibility based on 
risk factors for skin cancer, such as skin characteristics and sunburn history. This 
intervention increased knowledge of melanoma and respondents’ mole checking [28]. Other 
interventions tailor based on behavioral constructs, i.e., behavior change variables. For 
example, an interactive multimedia computer program aiming to improve colorectal cancer 
screening uptake in a healthy population, provided respondents with tailored information 
with explicit reference and response to their answers to questions about self-efficacy and 
perceived barriers for screening [37]. 

This review indicates that tailoring based on behavioral constructs, e.g., attitudes, 
intentions, stage of change, seems more effective than tailoring based on risk factors only, 
e.g., family history. It might be advisable to use behavior change variables as well as risk 
factors and possibly other variables, such as cultural characteristics. Theory-guided choice of 
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tailoring variables and type of tailoring possibly increases effectiveness and facilitates future 
identification of effective theoretical concepts. Whereas current tailored interventions mostly 
aim at health behavior change of healthy population individuals, this technique might also be 
promising to increase knowledge, accurate risk perception and screening uptake of 
individuals at increased cancer risk. 
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