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ABSTRACT 

Context: Many breast cancer patients have unmet informational and psychosocial needs after 

treatment completion. A psycho-educational intervention may be well-suited to support these 

patients.  

Objectives: The purpose of this multicenter randomized controlled trial was to examine the 

effectiveness of a web-based tailored psycho-educational program (ENCOURAGE) for breast 

cancer patients which aims to empower patients to take control over prevailing problems. 

Methods: Female breast cancer patients from two hospitals in the Netherlands who recently 

completed (neo-)adjuvant chemotherapy were randomly assigned to standard care or 12-week 

access to the ENCOURAGE program providing fully automated information, problem-

solving strategies, resources and services for reported problems. At 6 and 12 weeks, patients 

completed self-report questions on optimism and control over the future (primary outcome), 

feelings of being informed and acceptance of the illness. At baseline and 12 weeks, distress 

and quality of life questionnaires were completed.  

Results: 138 patients were included. Almost all patients (67/69) visited ENCOURAGE as 

requested. No differences between the control and the intervention group were observed for 

primary and secondary outcomes. An unplanned subgroup analysis showed that in clinically 

distressed patients (N=57 at baseline; 41%), use of the ENCOURAGE program increased 

optimism and control over the future at 12 weeks more than in patients in the control group 

(Cohen’s d=0.65). 

Conclusions: Although the effectiveness was not demonstrated, a subgroup of women treated 

for breast cancer can probably be supported by the program. The results of the current study 

are a starting point for further development and use of the program. 

Keywords: Web, breast cancer, psycho-education, self-care.
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INTRODUCTION 

The presence of psychosocial and physical symptoms after completion of breast cancer 

treatment is well-known [1-3]. Patients struggle with psychological issues as well as physical 

symptoms [4,5]. Many patients wish for information about symptoms/problems that may arise 

after treatment completion and about strategies how to cope with these problems [1,6]. 

However, interventions that focus on supporting breast cancer patients during the first year 

after primary  treatment completion (i.e. re-entry phase) are scarce [7-9]. Psycho-education, 

which combines patient education with activities such as advice on self-management 

strategies and/or counseling [10,11], may be well-suited to support patients during the re-

entry phase. The few psycho-educational interventions that focused on breast cancer patients 

in the re-entry phase - delivered in multi-sessions via group, face-to-face and/or video format 

- showed positive effects on outcomes such as anxiety, depression, fatigue and quality of life 

[12-14]. Benefits were also found for a brief 2-hour psycho-educational group session 

regarding knowledge and preparedness for the re-entry phase [8]. These interventions 

required involvement of (a) health care professional(s) and, therefore, were relatively labor 

intensive. Considering the growing number of breast cancer survivors, the internet has been 

viewed as a cost-effective medium to support patients [15]. New web-based programs emerge 

at a rapid pace [16], but only few web-based interventions for breast cancer patients in the re-

entry phase are available at present. 

Therefore, we developed the ENCOURAGE program. This is a web-based tailored 

psycho-educational program for breast cancer patients in the re-entry phase which aims to 

empower patients to take control over prevailing problems and to adjust to life after treatment. 

We adopted a problem-solving orientation in the development of ENCOURAGE. This 

orientation involves appraising problems as challenges, be optimistic about the solvability of 

problems and having a sense of personal control over the problems [17]. According to the 
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theory of problem solving, when patients learn to identify and solve problems, their sense of 

control and confidence will increase and these changes will in turn enhance adjustment 

[18,19]. Additionally, research showed that the use of active approach-oriented coping 

strategies (e.g. emotional expression, seeking social support) is related to perceived control 

and enhances healthy adjustment to cancer [20-24]. The possible solutions to a problem 

offered by ENCOURAGE emphasize the use of approach-oriented coping strategies. 

A randomized prospective study was performed to measure the effects of the 

ENCOURAGE program. We hypothesized that breast cancer patients who use the program 

report a larger increase in optimism and feelings of control over the future than patients who 

receive standard care. Patients’ feelings of being informed, acceptance of the illness, distress 

and quality of life were also studied. 

 

METHODS            

Patients 

Patients were recruited at the outpatient clinics of Medical Oncology Departments between 

January 2013 and October 2014 in two hospitals in the North-Eastern part of the 

Netherlands: the Martini Hospital (MH, Groningen) and the University Medical Center 

Groningen (UMCG, Groningen). The study was approved by the medical ethical committee 

and was registered (ClinicalTrials.gov, Identifier NCT01834521). Informed consent was 

obtained from all included patients. Female breast cancer patients diagnosed with primary 

breast cancer who completed curative-intent primary treatment within the past 6 

months (defined as surgery combined with any type of (neo)adjuvant chemotherapy) 

were eligible. Patients might still be receiving immunotherapy, hormonal therapy and/or 

radiotherapy.  
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Other inclusion criteria were: ≥18 years of age, ability to comprehend Dutch reading and 

writing, having access to the internet including an e-mail address (at home or via 

family/friends) and physically and cognitively able to participate. Patients were not eligible 

when they were diagnosed with recurrent and/or metastasized breast cancer. 

  

Procedures 

This was a prospective, randomized controlled, multi-center, parallel-group study. Patients 

who were identified as eligible received a study information letter, an informed consent form, 

the baseline questionnaire (T0), an address form, two general information leaflets (‘Breast 

cancer’ and ‘Continuing life after cancer’ of the Dutch Cancer Society) and a prepaid return 

envelope. Patients who did not return the documents within two weeks received a reminder 

call.    

After receiving the returned documents, patients were randomized between standard 

care (control group) or access to the ENCOURAGE program (intervention group) by a data-

manager of the UMCG. The patients were allocated with a computer-generated randomization 

list using blocked randomization to conceal the allocation sequence until intervention 

assignment (allocation ratio 1:1; block size of 4; stratified per hospital). Patients were 

informed by phone by the research psychologist about the randomization outcome. Blinding 

of patients or the research team was not applied. 

Patients received questionnaires at 6 (T1) and 12 weeks (T2) by mail. If questionnaires 

were not returned after 1 week, patients received a reminder e-mail. Patients were contacted 

by telephone if they did not respond within 1 week after the reminder.  

 

Intervention and control condition 
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Key features of ENCOURAGE (http://lastmeter.medischeoncologiegroningen.nl; username: 

JPainSymptomManage; password: Symptom1; Appendix 1) were inspired on problem-

solving therapy [17,18]: 1) Problem orientation and identification: an online version of the 

Dutch Distress Thermometer (DT) and accompanying 47-item Problem List (PL) covering 

practical, family/social, emotional, religious/spiritual and physical problems [25] was used to 

identify the problems patients experienced. After completion, patients immediately received 

online feedback about their distress score. The feedback identified three levels of distress 

severity (DT=0-4 for no or mild distress; DT=5-7 moderate distress and DT=8-10 severe 

distress [25]); 2) Subsequently, patients received fully automated tailored psycho-education 

for the reported problems. Psycho-educational material was written for 30 problems 

separately, from a re-entry specific viewpoint (Appendix 2). Psycho-education comprised 

background information about problems (including normalization), possible problem-

solving strategies for coping, resources including hyperlinks to other websites and services 

(for self-referral). Completed DT/PL’s were automatically saved online to ensure access to the 

psycho-educational material any time later. All  DT/PLs that were (partly) completed by 

patients were registered for study purposes. Program content was fixed during the 12 

weeks. Patients could contact the research psychologist (telephone/e-mail) to discuss any 

questions and/or problems.  

The content of the ENCOURAGE program was based on contemporary scientific 

literature and input from a multidisciplinary team of psychologists, oncology nurses, medical 

oncologists, a pastoral worker and a patient advocate. Breast cancer patients within 9 months 

after chemotherapy completion from the UMCG (N=12) evaluated the content of the program 

positively in terms of usefulness (Cohen’s d=0.30), feeling informed (0.66) and increased 

optimism and control over the future (0.96) in a small single arm pilot study compared to 

patients >9 months after chemotherapy (N=7). 
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 Patients assigned to the intervention group, had access to the program during 12 

subsequent weeks. An e-mail was sent to patients containing a leaflet that introduced the 

ENCOURAGE program together with log-in information. Patients were requested to visit the 

program and to complete the online DT/PL at least once during the first 7 days after 

receiving login information to ensure that all participants received some amount of 

psycho-educational material. The research psychologist contacted patients that had not 

accessed the program within the first week (a reminder mail was send, after 2 weeks they 

received a telephone call). No further use requests were imposed.  

 Standard care consisted of regular visits to a medical specialist (medical, surgical or 

radiation oncologist and/or oncology nurse) every 3 or 4 months during the first follow-up 

year. Patients were referred to additional health care by their oncologist and/or oncology 

nurse in case of unmet needs and/or a referral wish. 

 

Measures 

At baseline (T0), patient characteristics, health care use, distress and quality of life were 

assessed. At 6 (T1) and 12 weeks (T2) optimism and control over the future, feeling 

informed and acceptance of the illness, were measured. At 12 weeks (T2) patients’ 

health care use, distress and quality of life were re-assessed. At T2, the intervention group 

also received a  questionnaire regarding website opinion and use (T2).  

A self-report questionnaire was used to assess socio-demographic characteristics. 

Illness-related characteristics and treatment received were collected from patients’ medical 

records. The questionnaire also asked whether psychosocial and/or paramedical health care 

had been used before breast cancer diagnosis, after diagnosis and/or during study enrollment.  

 Increased optimism and control over the future’ (primary outcome) is an 8-item 

subscale (Cronbach’s alpha=0.75 (T1); alpha=0.79 (T2)) of the ‘Constructs Empowering 
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Outcomes’ (CEO) questionnaire [26]. This questionnaire is developed and tested in 

various online support groups including breast cancer patients [27,28]. The subscales 

‘feel better informed’ (4 items; alpha=0.94; alpha=0.94) and ‘improved acceptance of the 

illness’ (5 items; alpha=0.92; alpha=0.94) were also measured. The questionnaire assesses 

retrospectively to what extent patients experience certain outcomes by their participation in an 

online support group. We changed ‘online support group’ into ‘website’ and ‘information 

leaflets’ for the intervention and control group, respectively. All items began with the 

statement: ‘Through the use of the website/information leaflets…’. Patients could answer on a 

5-point scale ranging from ‘completely disagree’ (1) to ‘completely agree’ (5). For each 

subscale a mean total score was calculated. Total scores were not calculated for the CEO 

questionnaire as the subscales measure heterogeneous constructs [27]. 

Distress was measured using the Dutch DT/PL [25,29]. The DT consists of a single 

item that asks patients to indicate the amount of distress experienced during the past week on 

an 11-point scale (0-10; no to extreme distress). On the 47-item PL, patients could indicate 

whether or not (yes/no) they experienced certain problems. Patients were asked to rate from 1-

10 the amount of distress they experienced for each item in the PL they answered ‘yes’. 

Lastly, the questionnaire measures patients’ referral wish (yes, maybe or no) to a health care 

professional. 

Quality of Life (QoL) was measured using the EORTC QLQ-C30, version 3.0 [30] 

and the QLQ-BR23 [31]. Global health status/QoL and the functional scales of these 

questionnaires (physical, role, cognitive, emotional, social functioning and body image, 

sexual functioning, sexual enjoyment and future perspective) were included.  

 The Technology Acceptance Model (TAM) questionnaire [32] was used to assess 

patients’ opinion of the ENCOURAGE program. The subscales ‘perceived usefulness’ (3 

items, alpha=0.94), ‘positive attitude’ (1 item) and ‘actual usage’ (1 item) were assessed. 
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Items are rated on a 5-point Likert scale, ranging from ‘completely disagree’ (1) to 

‘completely agree’ (5). At the end of the questionnaire, patients had the opportunity to 

comment on the program in free text format.  

 

 

 

Data analysis  

The power analysis was performed on the difference for the mean subscale score of ‘increased 

optimism and control over the future’ between the control and intervention group at 12 weeks 

(T2). We aimed to recruit 128 patients (64 in each group) to detect a medium effect size of 

0.50 using a two-tailed test (β=0.80; α=0.05 (G*power [34])). Recruitment continued until 

128 patients returned the T2 questionnaire. 

The range of missing values was 0.0%-13.8% for all variables except for distress at 

T2. This variable had 24.6% missing values. Missing data patterns were examined and 

subsequently multiple imputed (20 imputations) by use of the fully conditional specification 

algorithm [35,36]. The results of the complete case analyses were similar to the results of the 

imputed datasets (N=138). Therefore, we decided to report the results based on the analyses 

of the original data. 

Descriptive statistics were calculated for socio-demographic and illness-related 

characteristics, CEO scales, TAM scales, QoL, the DT/PL and health care use. Analyses were 

performed according to the intention-to-treat principle. Separate ANCOVAs were performed 

to examine the effect of study group on the CEO scales and on changes in the DT/PL and 

QoL domains from baseline to T2. Differences between the study groups in patient 

characteristics, health care use and/or baseline measures were included as covariates in the 

ANCOVA models. Separate ANCOVA analyses were performed for clinically distressed 
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breast cancer patients. Patients were defined as clinically distressed with a baseline DT score 

≥5 [25,37]. These subgroup analyses were unplanned and therefore, underpowered. If 

standardized residuals of the ANCOVA model were non-normally distributed, the outcome 

variable was dichotomized (stable/improved scores versus worsened scores) and analyzed by 

a logistic regression analysis. Effect sizes were calculated by Cohen’s d for independent 

groups (mean unadjusted difference between the study groups divided by the pooled standard 

deviation). Statistical analyses were performed by SPSS (v23; SPSS Inc. Chicago, IL).  

 

RESULTS  

Patient characteristics 

Of the approached 207 patients, 139 were enrolled in the study between January 2013 and 

October 2014. Figure 1 displays the CONSORT diagram. Patients not interested to participate 

most often reported that they were too busy or did not want to be confronted with cancer-

related information. Characteristics of the patients in the control and the intervention group 

are provided in Table 1. Less patients in the control group received immunotherapy during the 

study period than patients in the intervention group (χ2=4.0, P=.047). No differences between 

study completers and dropouts were observed for the baseline measures. 

 

Use and evaluation of the ENCOURAGE program 

According to the log files, two patients never visited the program. One of these patients 

returned the questionnaires and the intention-to-treat principle was applied. Eighteen 

patients did not log in within 1 week and were reminded by e-mail. Seven patients 

received an additional phone call as they had not logged in after 2 weeks. These contacts 

focused on program access and support was only provided for technical issues. The 

number of online DT/PLs patients started, ranged from 0-7 (median=2; N=69), with 
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61% of the patients logging in more than once. Self-reported use of the program was 

similar to this usage statistic (range 0-6; median=2; N=62).  

The mean score patients assigned to the usefulness of the program was 3.55 (SD=0.89; 

N=59). Of the patients, 71% agreed (score=4) or completely agreed (score=5) with having a 

positive attitude towards the program. Ten percent was not satisfied with the program.  

Three patients contacted the research psychologist to discuss problems and/or 

health care needs. The number of problems reported on the online DT/PLs ranged from 0 to 

30 (M=14; SD=6). Psycho-education was provided most often (89x) for ‘lack of physical 

fitness’ (73% of total number of completed PLs)), ‘fatigue’ (71%), ‘problems with 

appearance’ (56%), ‘tingling in hands/feet’ (55%) and ‘lack of muscle strength’ (55%).   

 

Primary and secondary outcomes 

No significant difference was detected in ‘increased optimism and control over the future’ at 

T2 between the control and the intervention group. Also, no effects were detected for the 

primary outcome at T1. Patients in the control group reported higher scores for ‘being better 

informed’ and ‘increased acceptance’ than patients in the intervention group at T1. At T2, no 

differences between the study groups for these outcomes were obtained (Table 2). Both study 

groups improved equally well between T1 and T2 regarding ‘increased optimism and control 

over the future’, ‘being better informed’, and ‘increased acceptance’. Improvements in 

distress, distress-related problems and QoL were observed in both study groups but no 

significant differences were observed between the groups at T2 (Table 3).   

 

Distressed breast cancer patients 

Several patients reported that they did not felt supported by the ENCOURAGE program since 

they did not experience high distress for which they needed additional support. Therefore, we 
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decided to analyze the 57 (41%) clinically distressed patients separately (N=21 in the 

intervention group, N=26 patients in the control group, N=10 missing data at T2).  

Usefulness of the program was rated with a 3.75 (SD=0.75; N=21). Seventeen of 21 

distressed patients (81%) randomized in the intervention group agreed or completely agreed 

with having a positive attitude towards the program. More distressed patients in the 

intervention group (15%) than in the control group (38%) received radiotherapy during the 

study period (χ2=3.15, p=0.076, N=47). 

The clinically distressed patients in the intervention group reported a higher increase 

in optimism and control over the future at T2 than the patients in the control group (Table 2). 

Additionally, in the intervention group (Mchange=0.25), but not in the control group 

(Mchange=0.02), ‘increased optimism and control over the future’ improved from T1 to T2 

(95% CI=0.06-0.58, F(1,40)=6.31, P=.016, Cohen’s d=0.51). No between-group effects 

were observed for the secondary outcomes (Table 3). 

 

Discussion 

This study was among the first that evaluated the effects of a web-based tailored psycho-

educational intervention for breast cancer patients in the re-entry phase. Although results 

showed no harmful effects of the ENCOURAGE program, no additional beneficial effects of 

the program compared to the information leaflets that are part of standard care, were 

observed.  

An explanation for the absence of effects may be that certain patients could not further 

increase in optimism and control over the future. For example, patients who suffer from minor 

symptoms may not experience an increase herein after use of the program as they feel that 

their symptoms are already in control. Thus, the program may be effective for a subgroup of 

patients only. This hypothesis may be reflected by our finding that the program increased 
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feelings of optimism and control over the future more than standard care in the subgroup of 

patients with clinically elevated distress at baseline. This might imply that distressed patients 

benefit from such a web-based program. About 30-60% of breast cancer patients suffer from 

clinically elevated distress during the first 6 months after treatment completion [38]. 

Similarly, we found 41% of the breast cancer patients to be distressed at baseline of the study. 

If the program is of help to distressed patients, a relatively large patient population may 

benefit from the use of the ENCOURAGE program. However, this is a premature conclusion 

and the results of the subgroup analyses should be interpreted with caution as they were 

unplanned and underpowered.  

 

Methodological considerations 

The absence of findings may, in part, be explained by the design of the program and the 

intervention onset. Considering the rather low program use, patients may have been exposed 

too little to the content of the program to solicit any observable effect. The ENCOURAGE 

program adopted a problem-solving orientation. Problem solving therapy (PST) 

includes the elements: problem orientation, problem definition, generation of 

alternatives, decision-making, solution implementation and verification that should be 

stepwise addressed [18]. Our program incorporated problem orientation and problem 

definition but the other elements were only implicitly addressed in the psycho-

educational material. About 10 sessions are recommended to deliver an effective PST 

intervention [18,19]. During the 12-week access to the program, patients were not 

guided throughout all the PST phases, probably contributing to the absence of effects. 

Future research with the ENCOURAGE program should incorporate all PST phases 

with homework assignments to practice new skills. The adapted program should be 
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tested in distressed patients, immediately after completion of chemotherapy to ensure 

that survivors receive support at an early phase.  

Positive adjustment questionnaires, like the CEO questionnaire, are scarce. This 

questionnaire suited the purposes of the current study: it was specially developed to 

assess outcomes by the use of web-based programs and was tested in breast cancer 

patients. However, as baseline scores could not be derived due to its retrospective nature 

and it is not extensively validated, it might lack sensitivity to measure change.  

Several strengths can be noted. The current RCT evaluated a web-based psycho-

educational program that targets a gap in survivorship care wherein breast cancer patients 

report high unmet needs [1,6]. At present, very few of such programs are available. The 

study was conducted in line with the CONSORT statement for reporting eHealth interventions 

[39,40]. The included patients varied in socio-demographic and illness-related 

characteristics and distress reflecting the representativeness of the current sample.  

 

Conclusion 

In contrast to our expectations, no effects in favor of the ENCOURAGE program were 

observed. Given the findings that especially distressed patients evaluated the program 

positively, a subgroup of breast cancer patients might benefit from this intervention. We aim 

to further develop and test the program. The valuable information of the current study 

can be used as a starting point for further improvement and use of the program. 

 

 

 

 

 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
             Breast cancer web-based psycho-education
    

 

16 
 

  



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
             Breast cancer web-based psycho-education
    

 

17 
 

Funding 

This study was funded by the Dutch Pink Ribbon Foundation (grant number PR0806). 

 

Conflict of interest 

The authors declare that they have no conflict of interest. 
 
 
Acknowledgments 

We would like to thank Gerry Sieling for randomizing all patients and Gery Dijkinga, 

Esmeralda Bolt and Joke Engel for recruiting patients in the Martini Hospital. 

  



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
             Breast cancer web-based psycho-education
    

 

18 
 

References 

1. Allen JD, Savadatti S, Levy AG. The transition from breast cancer 'patient' to 'survivor'. 

Psycho-oncology 2009; 18: 71-8. 

2. Arndt V, Merx H, Stegmaier C, et al. Persistence of restrictions in quality of life from the 

first to the third year after diagnosis in women with breast cancer. J Clin Oncol 2005; 23: 

4945-53. 

3. Hartl K, Engel J, Herschbach P, et al. Personality traits and psychosocial stress: quality of 

life over 2 years following breast cancer diagnosis and psychological impact factors. 

Psycho-oncology 2010; 19: 160-9. 

4. Armes J, Crowe M, Colbourne L, et al. Patients' supportive care needs beyond the end of 

cancer treatment: a prospective, longitudinal survey. J Clin Oncol 2009; 27: 6172-9. 

5. Schmid-Buchi S, Halfens RJ, Dassen T, van den Borne B. Psychosocial problems and 

needs of posttreatment patients with breast cancer and their relatives. Eur J Oncol Nurs 

2011; 15: 260-6. 

6. Knobf MT. Clinical update: psychosocial responses in breast cancer survivors. Semin 

Oncol Nurs 2011; 27: e1-e14. 

7. Stanton AL. What Happens Now? Psychosocial Care for Cancer Survivors After Medical 

Treatment Completion. J Clin Oncol 2012; 30: 1215-20. 

8. Jones JM, Cheng T, Jackman M, et al. Getting back on track: evaluation of a brief group 

psychoeducation intervention for women completing primary treatment for breast cancer. 

Psycho-oncology 2013; 22: 117-24. 

9. van den Berg SW, Gielissen MF, Custers JA, et al. BREATH: Web-Based Self-

Management for Psychological Adjustment After Primary Breast Cancer-Results of a 

Multicenter Randomized Controlled Trial. J Clin Oncol 2015; 33: 2763-71. 

10. Lukens EP, McFarlane WR. Psychoeducation as Evidence-Based Practice: Considerations 

for Practice, Research, and Policy. Brief Treat Crisis Interv 2004; 4: 205-55. 

11. Barsevick AM, Sweeney C, Haney E, Chung E. A systematic qualitative analysis of 

psychoeducational interventions for depression in patients with cancer. Oncol Nurs Forum 

2002; 29: 73-84. 

12. Meneses KD, McNees P, Loerzel VW, et al. Transition from treatment to survivorship: 

effects of a psychoeducational intervention on quality of life in breast cancer survivors. 

Oncol Nurs Forum 2007; 34: 1007-16. 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
             Breast cancer web-based psycho-education
    

 

19 
 

13. Stanton AL, Ganz PA, Kwan L, et al. Outcomes from the Moving Beyond Cancer 

psychoeducational, randomized, controlled trial with breast cancer patients. J Clin Oncol 

2005; 23: 6009-18. 

14. Dolbeault S, Cayrou S, Bredart A, et al. The effectiveness of a psycho-educational group 

after early-stage breast cancer treatment: results of a randomized French study. Psycho-

oncology 2009; 18: 647-56. 

15. Leykin Y, Thekdi SM, Shumay DM, et al. Internet interventions for improving 

psychological well-being in psycho-oncology: review and recommendations. Psycho-

oncology 2012; 21: 1016-25. 

16. Baker TB, Gustafson DH, Shah D. How can research keep up with eHealth? Ten 

strategies for increasing the timeliness and usefulness of eHealth research. J Med Internet 

Res 2014; 16: e36. 

17. Nezu AM. Problem Solving and Behavior Therapy Revisited. Behav Ther 2004; 35: 1-33. 

18. AM Nezu, CM Nezu, SH Friedman, S Faddis and PS Houts. A Problem-Solving 

Approach: Helping Cancer Patients Cope. American Psychological Association: 

Washington, DC, 1998. 

19. Nezu AM, Nezu CM, Felgoise SH, McClure KS, Houts PS. Project Genesis: assessing the 

efficacy of problem-solving therapy for distressed adult cancer patients. J Consult Clin 

Psychol 2003; 71: 1036-48. 

20. McCaul KD, Sandgren AK, King B, et al. Coping and adjustment to breast cancer. 

Psycho-oncology 1999; 8: 230-6. 

21. Schnoll RA, Harlow LL, Stolbach LL, Brandt U. A structural model of the relationships 

among stage of disease, age, coping, and psychological adjustment in women with breast 

cancer. Psycho-oncology 1998; 7: 69-77. 

22. Stanton AL, Danoff-Burg S, Huggins ME. The first year after breast cancer diagnosis: 

hope and coping strategies as predictors of adjustment. Psycho-oncology 2002; 11: 93-

102. 

23. Barez M, Blasco T, Fernandez-Castro J, Viladrich C. Perceived control and psychological 

distress in women with breast cancer: a longitudinal study. J Behav Med 2009; 32: 187-

96. 

24. Henselmans I, Sanderman R, Baas PC, Smink A, Ranchor AV. Personal control after a 

breast cancer diagnosis: stability and adaptive value. Psycho-oncology 2009; 18: 104-8. 

25. Tuinman MA, Gazendam-Donofrio SM, Hoekstra-Weebers JE. Screening and Referral for 

Psychosocial Distress in Oncologic Practice. Cancer 2008; 113: 870-8. 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
             Breast cancer web-based psycho-education
    

 

20 
 

26. Gessler S, Low J, Daniells E, et al. Screening for distress in cancer patients: is the distress 

thermometer a valid measure in the UK and does it measure change over time? A 

prospective validation study. Psycho-oncology 2008; 17: 538-47. 

27. van Uden-Kraan C,F., Drossaert CHC, Taal E,. Empowering processes and outcomes of 

participation in online support groups for patients with breast cancer, arthritis, or 

fibromyalgia. Qual Health Res 2008; 18: 405-17. 

28. van Uden-Kraan,C.F., Drossaert CHC, Taal E, Seydel ER, van de Laar,M.A.F.J. 

Participation in online patient support groups endorses patients' empowerment. Patient 

Educ Couns 2009; 74: 61-9. 

29. Admiraal JM, Reyners AK, Hoekstra-Weebers JE. Do cancer and treatment type affect 

distress? Psycho-oncology 2013; 22: 1766-73. 

30. Aaronson NK, Ahmedzai S, Bergman B, et al. The European Organization for Research 

and Treatment of Cancer QLQ-C30: a quality-of-life instrument for use in international 

clinical trials in oncology. J Natl Cancer Inst 1993; 85: 365-76. 

31. Sprangers MA, Cull A, Bjordal K, Groenvold M, Aaronson NK. The European 

Organization for Research and Treatment of Cancer. Approach to quality of life 

assessment: guidelines for developing questionnaire modules. EORTC Study Group on 

Quality of Life. Qual Life Res 1993; 2: 287-95. 

32. Van der Heijden H. Factors influencing the usage of websites: the case of a generic portal 

in The Netherlands. 2003; 40: 541-9. 

33. Revicki D, Hays RD, Cella D, Sloan J. Recommended methods for determining 

responsiveness and minimally important differences for patient-reported outcomes. J Clin 

Epidemiol 2008; 61: 102-9. 

34. Faul F, Erdfelder E, Lang A, Buchner A. G*Power 3: a flexible statistical power analysis 

program for the social, behavioral, and biomedical sciences. Behav Res Methods 2007; 39: 

175-91. 

35. GD Garson. Missing Values Analysis and Data Imputation. Statistical Associates 

Publishers: Asheboro, NC, 2015. 

36. van Buuren S. Multiple imputation of discrete and continuous data by fully conditional 

specification. Stat Methods Med Res 2007; 16: 219-42. 

37. Comprehensive Cancer Center Netherlands. Dutch Guideline: screening for psychosocial 

distress, version: 1.0.  2010. Available from 

http://www.oncoline.nl/index.php?language=en. Accessed November 25, 2016. 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
             Breast cancer web-based psycho-education
    

 

21 
 

38. Henselmans I, Helgeson VS, Seltman H, et al. Identification and prediction of distress 

trajectories in the first year after a breast cancer diagnosis. Health Psychol 2010; 29: 160-

8. 

39. Moher D, Hopewell S, Schulz KF, et al. CONSORT 2010 explanation and elaboration: 

updated guidelines for reporting parallel group randomised trials. BMJ 2010; 340: c869. 

40. Eysenbach G, CONSORT-EHEALTH Group. CONSORT-EHEALTH: improving and 

standardizing evaluation reports of Web-based and mobile health interventions. J Med 

Internet Res 2011; 13: e126. 

 

 

 

  



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
             Breast cancer web-based psycho-education
    

 

22 
 

 
 

Figure 1. 

CONSORT diagram of patient flow from patient approach to analyses.  

UMCG: University Medical Center Groningen; MH: Martini Hospital 
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Table 1. 
Patient characteristics at baseline (N=138). 
 C I  

 N M±SD N M±SD P 

Age (years) 

 
69 53.2±8.5 69 53.1±9.8 .920 

Time since diagnosis  

(months)     
69   8.7±1.9 69    8.7±2.1 .920 

Time since chemotherapy 

(months) 
69    2.4±1.7 69    1.9±1.5 .078 

 C I  

 N % N % P 

Marital status  

   Married/living together 

   Single/widowed/divorced/LAT 

 

50 

19 

 

73  

28 

 

54 

15 

 

78 

22 

.429 

Children  

   Yes 

    No 

57 

12 

 

83 

17 

 

60 

9 

 

87 

13 

.477 

Children at home 

   Yes 

   No 

 

29 

40 

 

42 

58 

 

38 

31 

 

55 

45 

.125 

Educational level 

   Lower vocational 

   Secondary education/higher general 

   Higher vocational/University 

 

4 

32 

33 

 

6 

46 

48 

 

5 

40 

24 

 

7 

58 

35 

.298 

Employment 

   Yes 

   No 

44 

25 

64 

36 

 

36 

33 

 

52 

48 

.168 

Cancer stage  

   I 

   II 

 

33 

1 

 

48 

1 

 

30 

3 

 

44 

4 

.561 
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   III 35 51 36 52 

Breast cancer type 

   IDC 

   ILC 

   Other 

54 

10 

5 

78 

15 

7 

58 

9 

2 

84 

13 

3 

.477 

Surgery  

   Lumpectomy 

   Mastectomy 

 

35 

34 

 

51 

49 

 

33 

36 

 

48 

52 

.733 

Cancer treatment during study      

   Cosmetic surgerya 

      Yes 

      No 

7 

62 

10 

90 

5 

64 

7 

93 

.546 

   Radiotherapya 

      Yes 

      No 

11 

58 

16 

84 

20 

49 

29 

71 

.066 

   Immunotherapya 

      Yes 

      No 

8 

61 

12 

88 

17 

52 

25 

75 

.047 

   Hormone therapy 

      Yes 

      No 

51 

18 

74 

26 

50 

19 

73 

28 

.848 

Health care use      

   Before diagnosis 

      Yes 

      No 

26 

43 

38 

62 

30 

39 

43 

57 

.488 

   After diagnosis 

      Yes 

      No 

42 

27 

61 

39 

44 

25 

64 

36 

.725 

   During study 

      Yes 

 

42 

 

67 

 

34 

 

54 
.145 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
             Breast cancer web-based psycho-education
    

 

25 
 

      No 21 33 29 46 

M=mean; SD=standard deviation; I=intervention group; C=control group; ns=non-significant 
Indepent-samples t-tests (continuous variables) and Χ2 tests (categorical variables) were  
used to examine differences between study groups.
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Table 2. 
Group means and differences for empowering outcomes for the control and intervention group. 

M=mean; SD=standard deviation; C=control group; I=intervention group; ES=effect size 
aComplete sample=adjusted for the variable ‘receiving current immunotherapy’; bDistressed patients=adjusted for the variable ‘receiving current 
radiotherapy’  
 
 
 
 
  

 At 6 weeks (T1)      At 12 weeks (T2)     

 C I Group differences  C I Group differences 

 CEO subscale M±SD N M±SD N I – C (95% CI)ab Pab ES  M±SD N M±SD N I – C (95% CI)ab Pab ES 

Complete sample                

    Increased optimism and control 3.09±0.54 61 3.14±0.50 58 0.06 (-0.13, 0.26)  .515 0.11  3.10±0.57 61 3.18±0.52 59  0.10 (-0.10, 0.30) .312 0.15 

    Being better informed 3.73±0.57 60 3.39±0.82 58 -0.31 (-0.57, -0.05)   .020 0.48  3.56±0.65 62 3.31±0.86 60 -0.24 (-0.52, 0.04) .088 0.33 

    Improved acceptance 3.09±0.88 61 2.78±0.79 58 -0.32 (-0.63, -0.01)  .044 0.37  3.04±0.90 62 2.73±0.88 60 -0.26 (-0.58, 0.06) .114 0.35 

                

Distressed patients                

  Increased optimism and control 3.03±0.59 26 3.10±0.61 22 0.08 (-0.28, 0.44) .666 0.11  2.97±0.57 26 3.34±0.59 21   0.43 (0.85, 0.78)  .017 0.65 

    Being better informed 3.69±0.65 25 3.44±0.90 22 -0.27 (-0.74, 0.20)  .246 0.31  3.49±0.69  27 3.38±0.86 22 -0.13 (-0.62, 0.35) .584 0.15 

    Improved acceptance 3.13±0.97 26 2.85±0.80 22 -0.32(-0.85, 0.22) .236 0.32  2.96±0.93 27 3.08±0.77 22  0.08 (-0.43, 0.59) .751 0.14 
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Table 3. 
Group means and differences for distress, distress-related problems and QoL for the control and intervention group. 
 Baseline (T0)  ∆12 weeks (T2)     

 C  I  C I  Group differences 

Outcome M±SD N M±SD N  M±SD M±SD  ∆ I - C (95% CI) ab Pab ES 

Complete sample            

 Distress            

    DT  4.65±2.00 51 3.82±2.24 49  -0.59±2.55 -0.20±2.15  -0.02 (-0.91, 0.87) .964 0.16 

    Problem domains            

       Practical     0.74 ±0.96 63 0.81±1.05 61  -0.16±1.03 -0.25±1.16  0.96 (0.39, 2.38)c .936  

       Social         0.30±0.99 62 0.51±1.09 62  0.04±1.22 -0.27±0.84  5.08 (0.49, 52.58)c .173  

       Emotional  1.38±1.30 58 1.48±1.72 58  -0.08±1.32 -0.34±1.41  -0.27 (-0.68, 0.14) .190 0.19 

       Spiritual     0.52±1.31 61 0.54±1.48 61  -0.24±1.19 -0.37±1.11  0.76 (0.11, 5.39)c .787  

       Physical     1.53±1.18 60 1.45±1.15 57  -0.64±1.02 -0.58±1.01  -0.06 (-0.28, 0.16) .588 0.06 

QoL – EORTC-C30            

   Global health status/QoL 67.46±18.74 63 68.55±17.56 62  5.95±17.67 5.78 ±19.42  0.90 (-4.33, 6.12) .735 0.01 

   Functional scales            

      Physical 76.83±16.76 63 79.68±17.64 62  9.21±13.52 6.42±15.33  -0.61 (-4.42, 3.21) .754 0.19 

      Role 63.23±27.62 63 66.94±29.18 62  11.11±25.92 9.68±25.53  2.44 (-4.70, 9.57) .500 0.06 

      Emotional 82.01±17.91 63 80.03±19.83 63  1.41±17.26 2.29±19.06  0.08 (-5.22, 5.39) .976 0.05 
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      Cognitive 75.93±18.64 63 79.37±21.53 63  5.03±14.86 3.97±20.02  2.28 (-2.77, 7.33) .374 0.06 

      Social 76.19±27.55 63 77.96±22.34 62  8.47±25.38 11.02±20.46  4.24 (-1.63, 10.10) .155 0.11 

QoL – BR23            

   Body image 77.42±22.55 62 69.53±25.77 64  5.11±15.63 11.46±23.03  2.91 (-3.05, 8.78) .335 0.32 

   Sexual functioning 20.43±21.00 62 14.41±18.94 59  6.45±15.78 8.47±15.59  0.52 (-4.93, 5.98) .850 0.13 

   Sexual Enjoyment 60.26±24.98 26 45.00±31.11 20  5.13±22.49 10.00±21.90  -0.46 (-12.47, 11.56) .940 0.22 

   Future perspective 66.67±25.61 62 60.42±25.11 64  0.54±22.17 5.73±25.58  3.94 (-3.69, 11.57) .309 0.22 

            

Distressed subgroup            

 Distress            

    DT  6.46±1.22 24 6.50±1.37 16  -1.67±2.53 -1.19±1.42  0.14 (-1.24, 1.53) .835 0.23 

    Problem domains            

       Practical     1.14±1.18 28 1.51±1.23 23  -0.35±1.27 -0.66±1.36  0.93 (0.22, 3.94)c .916  

       Social         0.83±1.33 27 0.97±1.52 23  -0.02±1.83 -0.61±0.99    2.76 (0.15, 47.20)c .503  

       Emotional  1.99±1.43 24 2.80±1.94 22  -0.57±1.51 -1.20±1.78  -0.36 (-1.16, 0.45) .374 0.38 

       Spiritual     1.06±1.82 27 1.27±2.21 22  -0.67±1.52 -0.86±1.59     1.08 (0.08, 14.24)c .952  

       Physical     2.06±1.18 27 2.21±1.16 22  -1.03±1.01 -1.09±1.26  0.21 (-0.40, 0.44) .919 0.05 

QoL – EORTC-C30            

   Global health status/QoL 59.52±19.74 28 58.70±15.78 23  10.42±21.35 10.51±19.50  0.43 (-8.91, 9.76) .927 0.00 
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   Functional scales            

      Physical 69.29±17.90 28 67.25±18.08 23  13.57±15.45 12.46±15.35  -2.05 (-9.09, 4.99) .561 0.07 

      Role 54.17±29.62 28 47.83±30.69 23  17.26±26.25 17.39±23.83  -3.38 (-15.45, 8.68) .575 0.00 

      Emotional 72.32±19.78 28 67.39±24.22 23  5.56±19.47 10.14±24.87  4.38 (-5.31, 14.06) .368 0.21 

      Cognitive 73.81±18.94 28 70.29±25.60 23  8.33±14.70 12.32±22.60  3.28 (-5.88, 12.43) .475 0.21 

      Social 62.50±32.27 28 63.04±21.29 23  17.26±32.55 21.74±20.98  5.03 (-7.20, 17.26) .412 0.16 

QoL – BR23            

   Body image 71.91±24.04 27 57.61±26.34 23  6.48±17.19 19.93±27.61  6.65 (-5.22, 18.51) .265 0.58 

   Sexual functioning 17.28±21.92 27 18.18±21.15 22  9.26±18.68 9.09±16.04  0.64 (-9.23, 10.51) .897 0.00 

   Sexual Enjoyment 62.50±27.82 8 43.33±31.62 10  8.33±29.55 16.67±23.57  -0.75 (-24.85, 23.34) .948 0.31 

   Future perspective 58.02±25.47 27 46.38±31.36 23  2.47±22.51 15.94±26.34  11.10 (-2.31, 24.50) .103 0.55 

M=mean; SD=standard deviation; C=control group; I=intervention group; ES=effect size 
aComplete sample=adjusted for the variable ‘receiving current immunotherapy’; bDistressed patients=adjusted for the variable ‘receiving current 
radiotherapy’  
cLogistic regression: Exp(B) and 95% CI for Exp(B) are displayed 
 
 
 


