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Abstract
Purpose The BETTER WISE (Building on Existing Tools to Improve Chronic Disease Prevention and Screening in Primary 
Care for Wellness of Cancer Survivors and Patients) intervention is an evidence-based approach to prevention and screening 
for cancers and chronic diseases in primary care that also includes comprehensive follow-up for breast, prostate and colo-
rectal cancer survivors. We describe the process of harmonizing cancer survivorship guidelines to create a BETTER WISE 
cancer surveillance algorithm and describe both the quantitative and qualitative findings for BETTER WISE participants 
who were breast, prostate or colorectal cancer survivors. We describe the results in the context of the COVID-19 pandemic.
Methods We reviewed high-quality survivorship guidelines to create a cancer surveillance algorithm. We conducted a cluster 
randomized trial in three Canadian provinces with two composite index outcome measured 12 months after baseline, and 
also collected qualitative feedback on the intervention.
Results There were 80 cancer survivors for whom we had baseline and follow-up data. Differences between the composite 
indices in the two study arms were not statistically significant, although a post hoc analysis suggested the COVID-19 pan-
demic was a key factor in these results. Qualitative finding suggested that participants and stakeholders generally viewed 
BETTER WISE positively and emphasized the effects of the pandemic.
Conclusions and implications for cancer survivors BETTER WISE shows promise for providing an evidence-based, patient-
centred, comprehensive approach to prevention, screening and cancer surveillance for cancer survivors in the primary care 
setting.
Trial registration ISRCTN21333761. Registered on December 19, 2016, http:// www. isrctn. com/ ISRCT N2133 3761.

Keywords Primary care · Cancer survivorship · Survivorship guidelines · Pragmatic trial

Introduction

Cancer is a highly prevalent condition worldwide, 
with the global cancer burden expected to be 28.4 mil-
lion cases in 2040 [1]. The most common cancers are 
breast, lung and colorectal for females and lung, pros-
tate and colorectal for males, with these four accounting 
for approximately 40% of all cancers [1, 2]. Thanks to 
organized screening programs and continuous improve-
ments in diagnostic tools and treatment, more people 
are surviving their cancers. As the number of cancer 

survivors increase, it is crucial that healthcare systems 
are equipped to address their ongoing surveillance, 
screening and prevention needs. Cancer survivors are 
not only at risk of recurrence of their disease, but also 
remain at risk for other cancers and for other chronic dis-
eases and may require ongoing management of symptoms 
related to previous treatment.

Cancer screening and chronic disease management 
are core to the work of primary care, and high-quality 
guidelines exist for breast, prostate and colorectal cancer 
survivorship that can be implemented in primary care 
[3–5]. However, there is a known evidence-to-practice 
gap in primary care for these patients. For example, in 
their population-based study, Grunfeld et al. found that 
65% of breast cancer survivors were never screened for 
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colorectal cancer and 50% of colorectal cancer survivors 
were never screened for breast cancer [6]. McBride et al. 
found considerable variation between Canadian prov-
inces for guideline-based follow-up care, chronic disease 
management and preventive care for breast cancer sur-
vivors in primary care [7]. Evidence-based approaches 
are needed in the primary care context to support the 
implementation of high-quality care for cancer survivors.

The BETTER (Building on Existing Tools to Improve 
Chronic Disease Prevention and Screening in Primary Care) 
intervention is an evidence-based approach to prevention 
and screening for cancers and chronic diseases in primary 
care, proven effective in randomized trials and implemen-
tation studies [8–10]. The approach centres around a non-
physician health professional in the primary care setting 
who is trained as a Prevention Practitioner (PP), and who 
holds focussed prevention visits with patients. Guided by 
an algorithm that harmonizes high-quality evidence on 
screening and prevention, the PP develops a prevention 
prescription for the patient, and supports the patient to 
set S.M.A.R.T (specific, measurable, attainable, realistic, 
time-based) health goals through a shared decision-making 
process [11]. In the original BETTER trial, patients who 
received the BETTER intervention met 55.6% of screening 
and prevention actions for which they were eligible at 6 
months versus 23.1% for patients in the control group [8].

We subsequently developed BETTER WISE (Building 
on Existing Tools to Improve Cancer and Chronic Disease 
Prevention and Screening in Primary Care for Wellness of 
Cancer Survivors and Patients), an adaptation of BETTER 
that added comprehensive follow-up for breast, prostate 
and colorectal cancer survivors to the core elements of the 
approach. We evaluated BETTER WISE in three Canadian 
provinces (Alberta, Ontario, and Newfoundland & Lab-
rador) through both a pragmatic cluster randomized con-
trol trial and a qualitative evaluation [12]. The BETTER 
WISE study population included both those with no per-
sonal history of cancer and those who were breast, prostate 
or colorectal cancer survivors. For the latter group, PPs 
were guided by both a pre-existing algorithm focussed 
on prevention and screening for cancers and chronic dis-
eases [8] that was updated for BETTER WISE, as well as 
a newly created cancer surveillance algorithm (see Appen-
dix A). In the current paper, we describe the process of 
harmonizing cancer survivorship guidelines to create the 
new BETTER WISE cancer surveillance algorithm and 
describe both the quantitative and qualitative findings for 
BETTER WISE participants who were breast, prostate or 
colorectal cancer survivors. We also describe the results 
in the context of the coronavirus disease of 2019 (COVID-
19) pandemic. The results for the broader BETTER WISE 
participants are presented elsewhere.

Methods

Harmonization of survivorship guidelines for breast, 
prostate and colorectal cancer survivorship

An evidence review group, consisting of seven research-
ers and clinicians with primary care and cancer expertise, 
worked with the Centre for Effective Practice (CEP), a 
non-profit research consulting group based out of the Uni-
versity of Toronto, to develop a literature search strategy 
and identify relevant guidelines from web-based reposi-
tories and provincial, national and international cancer 
organizations. Among those identified, we selected guide-
lines that focussed on adult cancer survivors and were 
published in English (2009–2016) with a rigorous evi-
dence base, as assessed using select items of the AGREE 
II (Appraisal of Guidelines for Research and Evaluation) 
Instrument [13]. More weight was given to the most up-
to-date guidelines and those developed by Canadian and 
American organizations. In order to ensure congruence 
of the final harmonized algorithm with existing jurisdic-
tional policies and practices, we also considered guide-
lines from each of the three participating provinces. We 
excluded guidelines if they were published in a language 
other than English, did not focus on cancer survivorship 
or failed to meet the quality criteria. Valued for their local 
context, guidelines from any of the three provinces were 
generally not excluded. An expert reviewer then appraised 
selected guidelines using the full AGREE II Instrument to 
evaluate quality.

Once identified and assessed, the cancer survivorship 
guidelines deemed to be of high quality by the AGREE 
II Instrument were harmonized by a clinical working 
group (CWG) consisting of 21 members: patients, clinical 
experts, researchers and health administrators. Members 
of the CWG independently assigned a vote of yes, no or 
maybe to specific recommendations (e.g. annual surveil-
lance mammogram for women with a history of breast 
cancer) from the selected guidelines. Recommendations 
for which a consensus decision of “no” was reached were 
excluded from the algorithm. Those for which there were 
a range of responses were discussed until a consensus of 
“yes” or “no” was reached. Recommendations for which 
a consensus decision of “yes” was reached were harmo-
nized by the CWG so that the lowest common requirement 
(e.g. frequency of testing) was included in the algorithm 
unless there was evidence to support the higher frequency 
interval. Where specific frequency recommendations were 
available for local jurisdictions, these were included in the 
BETTER WISE cancer surveillance algorithm.

The search identified 26 survivorship guidelines (4 gen-
eral, 6 breast, 6 prostate and 10 colorectal), of which 9 
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were rated high quality. These 9 guidelines contained 94 
specific recommendations for review [3–5, 14–19]. Based 
on the review, 15 recommendations were selected for 
inclusion into a clear and concise BETTER WISE cancer 
surveillance algorithm tailored for use in primary care (see 
Appendix A). The algorithm included recommendations 
related to surveillance testing, bone health, the use of sur-
vivorship care plans, managing mental health symptoms, 
and improving confidence in managing symptoms and 
long-term effects.

Cluster randomized trial

Details of the study design have been previously published 
[12]. We conducted the cluster randomized trial among the 
patients of 59 family physicians in 13 primary care practices 
across three Canadian provinces, with each primary care 
practice having one individual assuming the role of PP. Clus-
ter randomization of patients to intervention versus wait-list 
control was done at the level of the family physician. As with 
previous BETTER studies, patients had to be 40–65 years of 
age as most prevention and screening activities are relevant 
to this age group [8–10]. Our target was 20 patients per phy-
sician, five of whom were expected to be cancer survivors. 
Cancer survivors were excluded if they were palliative or 
receiving active treatment, but patients receiving long-term 
preventive treatment (e.g. aromatase inhibitors) were permit-
ted. Patients were also excluded if they were unable to give 
informed consent or if we could not access medical records 
for the previous 3 years. Patients were invited to participate 
in BETTER WISE by standardized invitation letter. Patient 
recruitment occurred from January 2018 to August 2019.

Consenting patients who were randomized to the inter-
vention were asked to complete a detailed health survey 
prior to the visit, which queried information on demograph-
ics, lifestyle factors, pre-existing health conditions, quality 
of life using the EQ-5D instrument [20], mood using the 
Patient Health Questionnaire-2 (PHQ-2) and Generalized 
Anxiety Disorder 2-item (GAD-2) scores [21], and other 
detailed medical history. They then attended an approxi-
mately 1-h individual prevention visit with the PP, who had 
reviewed both their survey results and their medical record. 
The visit resulted in personalized prevention and cancer sur-
veillance prescriptions that were also shared with the family 
physician (see Appendices B and C). Patients in the inter-
vention arm completed health surveys and had prevention 
visits at 6-month intervals up to 24 months after the initial 
visit. Patients randomized to wait-list control completed the 
survey after consent and again at 12 months, when their first 
prevention visit was expected. Prevention visits were con-
ducted in person initially, but a telephone option was added 
due to the COVID-19 pandemic.

Outcomes were at the individual patient level. Consist-
ent with previous BETTER trials, the primary outcome for 
this trial was a prevention and screening composite index: 
the total number of actions met at 12 months divided by the 
total number of actions for which the patient was eligible to 
receive at baseline [8]. Data for the composite index came 
from both survey results and medical record review. Actions 
included in the composite index were based on the evidence-
based recommendations and BETTER WISE algorithm. For 
cancer survivors, we also created a similarly structured can-
cer surveillance composite index (see Appendices D and E 
for details regarding eligibility for, and achievement of, each 
item in both composite indices).

Analysis

We used a modified intention to treat (ITT) principle to 
estimate overall effectiveness of the PP intervention. Both 
simple means, as well as generalized estimating equation 
models, with compound symmetric working correlation 
structure, were used to estimate the difference in accom-
plishment of our composite outcome between groups ran-
domized to the BETTER WISE intervention arm versus 
the wait-list control arm. Participants who were missing 
12 months follow-up information used for estimation of the 
composite outcome measure were excluded from our pri-
mary analysis.

Qualitative evaluation

Methods for the qualitative evaluation have been previously 
published [11, 12]. Briefly, we held interviews with key 
informants and focus groups with family physicians and their 
staff including all PPs involved in BETTER WISE across the 
three provinces to understand perceived impact, barriers and 
enablers of the approach. All focus group and interview par-
ticipants provided written informed consent. We conducted 
focus groups in person at each of the participating primary 
care clinics at the beginning of the study and then, because 
of the interruptions of the COVID-19 pandemic, changed to 
virtual focus groups using Zoom® or telephone at mid-point 
and at the end of the study. All one-on-one key informant 
interviews were conducted online over Zoom® or telephone. 
All focus groups and key informant interviews were audio 
recorded, transcribed, proofread and edited.

Patients were invited after their prevention visit to pro-
vide anonymous feedback using a short feedback form that 
asked them about their experience of the BETTER WISE 
visit. Patients received an information letter along with the 
feedback form, which informed them that by completing 
the feedback form and submitting it to the team they were 
providing implied consent to participate in the qualitative 
component of the project. Patient responses were collected 
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in REDCap®, an electronic data capture tool hosted and sup-
ported by the Women and Children’s Health Research Insti-
tute at the University of Alberta. We conducted a thematic 
analysis by filtering out all the data related to cancer and 
cancer survivorship and identifying main themes through 
several rounds of coding and discussing the data and emerg-
ing themes as a team until consensus was reached.

Ethics approval

Ethical and operational approval was obtained from the 
Health Research Ethics Board at the University of Alberta 
(Pro00067811 and Pro00069064), the Health Research 
Ethics Board of Newfoundland & Labrador (#2017.027, 
2017.027B, 2017.027C, 2017.027D and 2017.284), the 
Markham-Stouffville Hospital Research Ethics Board (no 
file number assigned) and the Research Ethics Board at St. 
Michael’s Hospital (#17-050 and #17-248). All analyses 
were performed in accordance with the relevant guidelines 
and regulations.

Results

Cluster randomized trial

There were 115 cancer survivors eligible, consented and ran-
domized in the BETTER WISE trial. Baseline and 12-month 
follow-up data were available for 80 patients (42 in the inter-
vention group and 38 in the control group) (see Fig. 1 for 
CONSORT diagram). Of those 80, there were 47 breast can-
cer survivors, 17 prostate cancer survivors and 17 colorec-
tal cancer survivors (Table 1). The majority (68.8%) were 
women, and the mean age was 57.8 years. Approximately 
90% of respondents were non-smokers and only seven peo-
ple reported consuming seven alcoholic drinks or more per 
week. Over one-third of cancer survivor respondents met 
the definition for obesity and only 12.5% reported engaging 
in at least 150 min of physical activity per week. Over one-
third reported not being employed, 13.6% reported not hav-
ing prescription coverage and 25.5% reported a household 
income of $60,000 CAD per year or less. On the EQ-5D 
visual analogue scale, survivors reported a mean self-rated 
health on the day of baseline survey completion of 74.1 (out 
of 100). Health-related quality of life was generally high, 
with a mean EQ-5D index score of 0.82 (a score of 1.0 indi-
cates full health). Based on the PHQ-2, 11.8% of survivors 
reported a possible case of depression requiring diagnostic 
evaluation and based on the GAD-2, 11.8% reported a possi-
ble case of generalized anxiety disorder requiring diagnostic 
evaluation.

Results for individual items in both composite indi-
ces are shown in Table 2. There was heterogeneity in 

eligibility for individual items, with the highest eligibil-
ity (n=63) for nutrition/diet referral and improvement 
in healthy diet score, and the lowest for surveillance CT 
scan (1 person) and surveillance prostate specific antigen 
(no one eligible). A notable difference between the two 
groups was seen for having a documented care plan in the 
chart at 12 months (53.3% in intervention group, 10.0% 
in control group).

Differences between the composite indices in the two 
study arms were not statistically significant. For the gen-
eral prevention and screening index, the intervention group 
was eligible for an average of 8.2 items at baseline, while 
the control group was eligible for an average of 7.5 items 
at baseline. At 12 months, the mean composite index was 
28.9% for the intervention group vs. 27.1% for the control 
group, p=0.84. For the cancer surveillance composite index, 
the intervention group was eligible for an average of 1.8 
items at baseline, while the control group was eligible for 
an average of 1.5 eligible items. At 12 months, the mean 
composite index was 35.2% for the intervention group vs. 
52.7% for the control group, p=0.07.

As our study took place during the COVID-19 pan-
demic when many screening and preventive aspects of the 
health system were put on pause, we conducted a post hoc 
analysis, where we examined composite index results for 
the 7 cancer survivors in the intervention group and 10 
cancer survivors in the control group whose results were 
measured prior to the pandemic (before February 2020). 
For this analysis, we used per protocol estimates of the PP 
intervention effect. Prior to the pandemic, the results for 
the general prevention and screening composite index were 
34.8% vs. 8.0% (intervention vs. control). For the cancer 
surveillance composite index, the results were 41.7% vs. 
16.7% (intervention vs. control).

Qualitative results

For the BETTER WISE study, 132 primary care staff (PPs, 
family physicians, allied health professionals, clinic staff 
and a research assistant) participated in 17 focus groups 
and 48 key informant interviews from the 13 participating 
primary care settings in the three provinces. Qualitative data 
were collected at three points (baseline, follow-up and final 
interview). Eighty-five patient feedback forms were received 
from cancer survivors.

In our thematic analysis of feedback forms from cancer 
survivors and interviews and focus groups with stakeholders, 
family physicians and PP participants, there were several key 
themes that emerged: the benefit of the PP role for cancer 
survivors, patient engagement and attitudes toward goal set-
ting, and the impact of the COVID-19 pandemic.
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Fig. 1  BETTER WISE cancer survivor CONSORT flow diagram
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Table 1  Baseline demographic 
characteristics of 80 cancer 
survivors within BETTER 
WISE intervention arm and 
control wait-list arm. Percentage 
calculations exclude missing 
from denominator

Descriptive variables at baseline All
N=80

Intervention
N=42

Control
N=38

Breast cancer (n, %)
    1. No 8 (14.5) 3 (10.3) 5 (19.2)
    2. Yes 47 (85.5) 26 (89.7) 21 (80.8)
    3. Missing (i.e. males) 25 13 12
Prostate cancer (n, %)
    1. No 8 (32.0) 5 (38.5) 3 (25.0)
    2. Yes 17 (68.0) 8 (61.5) 9 (75.0)
    3. Missing (i.e. females) 55 29 26
Colorectal cancer (n, %)
    1. No 63 (78.8) 33 (78.6) 30 (78.9)
    2. Yes 17 (21.2) 9 (21.4) 8 (21.1)
    3. Missing 0 0 0
Sex (n, %)
    1. Female 55 (68.8) 29 (69.0) 26 (68.4)
    2. Male 25 (31.2) 13 (31.0) 12 (31.6)
    3. Missing 0 0 0
Age (mean ± SD) 57.84 (5.64) 58.24 (5.43) 57.40 (5.90)
Current smoker (n, %)
    1. No 61 (89.7) 35 (85.4) 26 (96.3)
    2. Yes 7 (10.3) 6 (14.6) 1 (3.7)
    3. Missing 12 1 11
Current alcohol consumption
    1. 0/week 7 (14.0) 4 (13.8) 3 (14.3)
    2. 1–7/week 36 (72.0) 20 (69.0) 16 (76.2)
    3. 7–14/week 4 (8.0) 2 (6.9) 2 (9.5)
    4. >=14/week 3 (6.0) 3 (10.3) 0 (0.0)
    5. Missing 30 13 17
Physically active (n, %)
    1. ≥ 150 min/week 8 (12.5) 3 (7.9) 5 (19.2)
    2. < 150 min/week 56 (87.5) 35 (92.1) 21 (80.8)
    3. Missing 16 4 12
Met definition for obesity, i.e. body mass index of 30 or greater 

(n, %)
    1. Yes 27 (35.5) 14 (33.3) 13 (38.2)
    2. No 49 (64.5) 28 (66.7) 21 (61.8)
    3. Missing 4 0 4
Canadian citizen by birth (n, %)
    1. Yes 53 (79.1) 31 (77.5) 22 (81.5)
    2. No 14 (20.9) 9 (22.5) 5 (18.5)
    3. Missing data 13 2 11
Race (n, %):
    1. White 46 (73.0) 27 (73.0) 19 (73.1)
    2. Other 17 (27.0) 10 (27.0) 7 (26.9)
    3. Missing data 17 5 12
Highest education level obtained (n, %):
    1. Some university or college education 52 (77.6) 33 (82.5) 19 (70.4)
    2. Other 15 (22.4) 7 (17.5) 8 (29.6)
    3. Missing data 13 2 11
Current employment (n, %):
    1. Full/part-time employed 41 (61.2) 25 (62.5) 16 (59.3)
    2. Other 26 (38.8) 15 (37.5) 11 (40.7)
    3. Missing data 13 2 11
Marital status:
    1. Married/common-law 57 (85.1) 34 (85.0) 23 (85.2)
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Benefit of Prevention Practitioner (PP) role 
for cancer survivors

Patients, PPs and family physicians alike expressed their 
appreciation for the addition of the PP role. Physicians 
believed that patients were receiving better care as a result. 
Some PPs viewed their role as that of a navigator or con-
nector between patients and their family physicians and/or 
oncologists. They followed up with other health practitioners 

to answer patients’ questions or to fill in the gaps where 
patients had forgotten their cancer survivorship/surveillance 
care plans.

I was able to find out the name of their… oncologist 
and find out exactly what that care plan was supposed 
to be… it was more like a navigator position where 
I was between all of these resources and this person 
and then I was able to make a connection between the 
oncologist and the doctor or the oncologist and the 

a EQ-5D summary index value is derived by applying a formula to values from each dimension of health 
status (mobility, self-care, usual activity, pain/discomfort and anxiety/depression). Scores range from 0 (as 
state as bad as being dead) to 1 (full health)
b PHQ-2: Patient Health Questionnaire 2 item. Score for the 2 item screen ranges from 0 to 6; score of 3 or 
more indicates a possible case of depression which requires further diagnostic evaluation
c GAD-2: Generalized Anxiety Disorder-2 item. Score for 2 item screen ranges from 0 to 6; score of 3 or 
more indicates a possible case of generalized anxiety disorder which requires further diagnostic evaluation

Table 1  (continued) Descriptive variables at baseline All
N=80

Intervention
N=42

Control
N=38

    2. Other 10 (14.9) 6 (15.0) 4 (14.8)
    3. Missing data 13 2 11
Last year’s household income (n, %):
    1. <$60,000 13 (25.5) 8 (26.7) 5 (23.8)
    2. 60,000–99,999 14 (27.5) 9 (30.0) 5 (23.8)
    3. 100,000–149,999 14 (27.5) 9 (30.0) 5 (23.8)
    4. >=150,000 10 (19.5) 4 (13.3) 6 (28.6)
    5. Missing data 29 12 17
Have prescription medication insurance coverage (n, %)
    1. Yes 57 (86.4) 34 (87.2) 23 (85.2)
    2. No 9 (13.6) 5 (12.8) 4 (14.8)
    3. Missing data 14 3 11
Worry about losing place to live (n, %)
    1. Always 0 (0.0) 0 (0.0) 0 (0.0)
    2. Very often 2 (3.1) 2 (5.4) 0 (0.0)
    3. Sometimes 6 (9.4) 5 (13.5) 1 (3.7)
    4. Rarely 56 (87.5) 30 (81.1) 26 (96.3)
    5. Missing data 16 5 11
Food security status (n, %)
    1. Food secure 66 (98.5) 40 (100.0) 26 (96.3)
    2. Not food secure 1 (1.5) 0 (0.0) 1 (3.7)
    3. Missing data 13 2 11
EQ-5D visual analogue scale (mean ± SD) 74.06 (15.17) 73.88 (12.67) 74.33 (18.51)
EQ-5D quality of life index a (mean ± SD) 0.82 (0.16) 0.83 (0.13) 0.82 (0.20)
PHQ-2 – Depression score b (mean ± SD) 0.79 (1.44) 0.85 (1.39) 0.70 (1.54)
PHQ-2 Positive screen (n, %)
    1. No 60 (88.2) 36 (87.8) 24 (88.9)
    2. Yes 8 (11.8) 5 (12.2) 3 (11.1)
    3. Missing data 12 1 11
GAD-2 – Anxiety score c (mean ± SD) 1.01 (1.52) 0.98 (1.41) 1.07 (1.71)
GAD-2 Positive screen (n, %)
    1. No 60 (88.2) 36 (87.8) 24 (88.9)
    2. Yes 8 (11.8) 5 (12.2) 3 (11.1)
    3. Missing data 12 1 11
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patient. And so, I would say that the most valuable 
piece that came out of it was just revisiting that and 
making the connections. [PP, KI033, AB]

On the receiving end, many patients expressed their 
appreciation that PPs were willing to connect with their 
oncologists and able to answer their questions or help with 
goal setting.

Table 2  Met actions at 12 months/eligible actions at baseline for cancer and chronic disease prevention and screening actions and for cancer sur-
veillance actions in cancer survivors

Action All Intervention Control

Section A Actions for prevention and screening n met at 12 months/n 
eligible at baseline 
(%)

n met at 12 months/n 
eligible at baseline 
(%)

n met at 12 
months/n 
eligible at 
baseline (%)

Screening
1 Fasting blood sugar or hemoglobin A1c screening 14/38 (36.8%) 5/18 (27.8%) 9/20 (45.0%)
2 Fasting blood sugar or hemoglobin A1c monitoring 2/2 (100.0%) 1/1 (100.0%) 1/1 (100.0%)
3 Blood pressure screening 11/15 (73.3%) 3/3 (100.0%) 8/12 (66.7%)
4 Blood pressure monitoring 13/13 (100.0%) 8/8 (100.0%) 5/5 (100.0%)
5 Breast cancer screening (women only; N = 55) 2/3 (66.7%) 0/0 (0.0%) 2/3 (66.7%)
6 Colorectal cancer screening 12/19 (63.2%) 6/8 (75.0%) 6/11 (54.5%)
7 Cervical cancer screening (women only; N = 55) 9/18 (50.0%) 3/6 (50.0%) 6/12 (50.0%)
8 Cardiovascular risk assessment 3/25 (12.0%) 3/11 (27.3%) 0/14 (0/0%)
9 ACE or ARB optimization referral 0/2 (0.0%) 0/2 (0.0%) 0/0 (0.0%)
10 BMI screening 13/32 (40.6%) 6/14 (42.9%) 7/18 (38.9%)
11 Waist circumference measurement 0/26 (0.0%) 0/14 (0.0%) 0/12 (0.0%)

Treatment
12 Cholesterol treatment 3/10 (30.0%) 3/5 (60.0%) 0/5 (0.0%)
13 Weight control referral 4/27 (14.8%) 2/14 (14.3%) 2/13 (15.4%)
14 Smoking cessation referral 2/7 (28.6%) 2/6 (33.3%) 0/1 (0.0%)
15 Alcohol cessation referral 5/44 (11.4%) 2/25 (8.0%) 3/19 (15.8%)
16 Physical activity referral 7/56 (12.5%) 5/35 (14.3%) 2/21 (9.5%)
17 Nutrition/diet referral 6/63 (9.5%) 3/38 (7.9%) 3/25 (12.0%)

Risk modification
18 Hypertension control 9/20 (45.0%) 7/13 (53.8%) 2/7 (28.6%)
19 Depression score improve 2/8 (25.0%) 2/5 (40.0%) 0/3 (0.0%)
20 At-risk alcohol improvement 5/20 (25.0%) 3/10 (30.0%) 2/10 (20.0%)
21 Low physical activity improve 8/56 (14.3%) 8/35 (22.9%) 0/21 (0.0%)
22 Overweight improvement 29/54 (53.7%) 19/30 (63.3%) 10/24 (41.7%)
23 Smoking cessation 0/7 (0.0%) 0/6 (0.0%) 0/1 (0.0%)
24 Healthy diet score improvement 20/63 (31.7%) 15/38 (39.5%) 5/25 (20.0%)
Section B Actions for cancer surveillance (n met at 12 

months/n eligible at 
baseline) %

(n met at 12 
months/n eligible at 
baseline) %

(n met at 12 
months/n eli-
gible at 
baseline) %

1 Surveillance prostate specific antigen (PSA) 0/0 (0.0%) 0/0 (0.0%) 0/0 (0.0%)
2 Surveillance colonoscopy 3/6 (50.0%) 2/4 (50.0%) 1/2 (50.0%)
3 Surveillance carcinoembryonic antigen (CEA) 0/2 (0.0%) 0/1 (0.0%) 0/1 (0.0%)
4 Surveillance CT scan 1/1 (100.0%) 1/1 (100.0%) 0/0 (0.0%)
5 Breast cancer surveillance 17/19 (89.5%) 5/7 (71.4%) 12/12 (100.0%)
6 Bone density screen 1/2 (50.0%) 0/0 (0.0%) 1/2 (50.0%)
7 Follow-up care plan 9/25 (36.0%) 8/15 (53.3%) 1/10 (10.0%)
8 Distress score 20/56 (35.7%) 12/35 (34.3%) 8/21 (38.1%)
9 Long-term effects and symptom management confidence 

improve
5/18 (27.8%) 1/11 (9.1%) 4/7 (57.1%)
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[The PP] was very willing to work/speak to my oncolo-
gist and problem solve for me. I didn't expect that and 
really appreciated her help. [Patient, female, AB]

For many patients, visits with PPs were opportunities to 
speak openly in a judgment-free environment with someone 
who provided validation for their concerns and motivation to 
make them feel more in charge of their health.

[The prevention visit] reminded me of things I need 
to remember - dates, timing and helped make me feel 
remembered and valued… and that my life is still 
important! [Patient, female, AB]

Patients appreciated the longer, unrushed nature of their 
visits with PPs. They felt that their PPs were well-prepared, 
and that their visits were thorough.

Lots of time to discuss things in detail [in the preven-
tion visit]. [It was] not rushed… The visit was very 
thorough. [Patient, female, AB]

Overall, cancer survivor patients greatly appreciated hav-
ing one on one visits with PPs to make sure they were meet-
ing their screening requirements.

I love that [the PP] went through all the dates for my 
next cancer follow up screenings. [Patient, female, ON]

Consequently, PPs felt that the work was valuable and 
rewarding, especially when their visits resulted in positive 
outcomes for patients.

However, many PPs commented that the visits for cancer 
survivor patients required more preparation time or resulted 
in longer visits than for BETTER WISE participants who 
were not cancer survivors, as there was more information to 
cover and particularly if patients chose to set goals. Prepara-
tion for cancer survivors could be more time-intensive if PPs 
were checking reports from oncologists or searching for care 
plans to find more information for their patients.

[Prevention visits for] the cancer survivors were defi-
nitely a lot more work in terms of time… it took time 
to find their care plan on their chart … there was a lot 
more digging to figure out and to confirm when exactly 
the screening was supposed to be… So, I ended up 
making a few phone calls or just double-checking what 
exactly the [screening] interval was supposed to be for 
that person… [PP, KI033, AB]

One PP felt that more skill was needed for the visits with 
cancer survivor patients and that they had less capacity to 
answer questions. However, as they became more familiar 
with the material, over time their comfort level increased.

Well, I had less practice with the cancer survivors, so I 
really noticed – I noticed my skill level increasing over 
time as I practiced. [PP, KI033, AB]

Patient engagement and attitude towards goal 
setting

The PPs noted that there was great variation in the attitudes 
of cancer survivor participants. They believed that most 
patients were interested and engaged in their prevention 
visits.

Many patients had very positive responses to the study, 
and some were motivated to participate in it so that others 
would benefit in the future. These patients were receptive, 
invested and enjoyed the program.

Being a cancer survivor, I wish I could help and sup-
port others dealing with this dreadful disease. Having 
someone who has been through the experience would 
be so beneficial. [Patient, female, AB]

However, PPs noted that other patients were less engaged 
or more reluctant to engage. Some patients were not inter-
ested in setting specific goals. Others already had health 
goals that they were actively working on. There were also 
patients who regularly saw their oncologist and did not 
feel that they needed additional support. However, some 
patients who were at first reluctant to participate in goalset-
ting became more engaged over time.

[Prevention visits] might be more useful for folks who 
had not already reviewed issues with doctors and dieti-
tians [Patient, male, ON]

[T]here were patients that initially didn’t seem moti-
vated… like, the first visit, they seemed a bit guarded 
and they didn’t want to make any goals. But then the 
second visit they opened up a bit and then they were 
ready to make goals [PP, KI046, AB]

Some PPs noted that where patients were in their cancer 
survivorship journey also varied as did their likelihood of 
being on track with cancer surveillance:

And a lot of the cancer survivors to our site… a lot of 
them are… [past] that… five-year mark since they've 
been diagnosed. So, a lot of them have been discharged 
from cancer clinics and just ongoing kind of regular 
care with their physician. So, for the most part, they 
were able to stay on track with cancer screening and 
bloodwork and whatever else that they might need to 
do as part of their cancer screening [PP, KI036, ON]

Like the cancer surveillance itself it was almost like it 
wasn’t there. The only thing that I could see there was 
the mammogram… the other stuff, like the bone den-
sity, one lady did that every five years, but it was only 
because I brought it up…. So, like it wasn’t obvious… 
there was no planning in her chart that I could see and 
they were both around ten years… And the long-term 
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effects, like one lady actually does have a lot of pain, 
residual bone pain… ever since she’s been diagnosed 
ten years ago. And you know her treatment plan was 
outlined for that. You know but the rest of it, it wasn’t 
real obvious... [Prevention Practitioner, KI039, NL]

Patient disengagement, especially for patients earlier on 
in their cancer survivorship journey, may also have been 
explained by appointment fatigue. One patient mentioned 
their frustration with multiple appointments and the lack 
of communication between their health care providers that 
resulted in always having to re-explain their situation to 
practitioners.

[I] have multiple specialists and a FP [family physi-
cian] … people don't always seem to know what the 
other is doing … lots of appointments and this is 
another one! ... tired of always talking and explaining 
my scenario. [Patient, female, AB]

The impact of the COVID‑19 pandemic on cancer 
screening and surveillance

The COVID-19 pandemic was declared in March 2020 and 
the study, along with cancer screening and surveillance over-
all, was greatly affected. Details have been documented else-
where [22]. For physicians and PPs, the pandemic resulted 
in increased COVID-related clinical responsibilities, which 
took priority over preventive care. Across the country, vari-
ous cancer screening programs were suspended or delayed. 
Along with delayed testing and screening backlogs, some 
patients were hesitant to come into clinics or chose to post-
pone their screening.

You know, I’ve offered a few of them, like, just to 
come in for a blood pressure reading and they are hesi-
tant and just … a few people haven’t wanted to do their 
appointment at all and wanted to wait a while. So, it’s 
just been at the back of the queue. [PP, KI031, ON]

However, this may have been more of an issue at the 
start of the pandemic before a vaccine was available 
and when fewer treatment options existed. Physicians 
and PPs eventually noted their attempts to catch up on 
screening and clear the backlog was received positively 
by patients.

Yeah, most of my patients who I've asked them to 
come in have been coming in. I haven't had too many 
where they're like, ‘oh, I don't want to come in because 
of the pandemic’. I think that happened a lot more in 
the first six months I want to say. But I would say that 
since the summer… I have started essentially calling 
my patients that were due for screening. I still manage 
a lot on the phone, but those who need their mammo-

grams and their PAP smears and their FIT tests and 
stuff, we're ordering them [PP, KI048, AB]

One PP expressed concern about the isolation of immuno-
compromised cancer survivor patients during the COVID-19 
lockdown.

[Prevention visits] were very sad because that's exactly 
the population that was extremely high risk, because 
[two cancer survivor patients] both had other issues 
after the cancer, [being] immunocompromised. Just 
like so isolated, so missing the freedom to go some-
where without being afraid, like they don't even go 
grocery shopping. I just liked to talk to them and try 
to, I don't know, give them a new voice to listen to [PP, 
KI034, ON]

At the time of final data collection, some clinics had not 
yet returned to outreach screening and were still screening 
opportunistically. Some physicians and PPs commented that 
they expected some fallout due to paused or delayed screen-
ing during the pandemic and expected to see a higher num-
ber of pathologies over the next few years.

I think down the road, yes, the screening is, there’s 
a two-year gap in how much screening people have 
done. I’m sure there’s going to be a bit of a fall out 
from that over the next two years when the screening 
gets done. I would think the pick-up things might be 
a little bit higher, but I think for us, what we’re see-
ing in healthcare right now is we’re seeing more acute 
presentations of illness like in emergency here right 
now, emerg[ency] is kind of overwhelmed [Physician, 
KI040, NL]

As a result of pandemic backlogs for screening and 
routine health visits, physicians believed that PPs would 
be especially useful at this time to reach out to high-risk 
patients, patients with overdue screening, and to improve 
screening practices at the clinic overall.

I think [having a prevention practitioner] would be 
an interesting or a very useful addition potentially to 
primary care practice if we could find a way to make 
that work, especially right now during COVID. I think, 
well we're trying to do, what we can in terms of catch-
ing people with screening or preventative health as we 
see them for issues, like we haven't really been doing 
routine physicals, which is normally when all of this 
preventative health and screening would have been 
done. So especially now when we're still limited in 
terms of office visits and there's still all these other 
kind of more acute issues that are kind of taking up 
more office time, I think it would be useful to have like 
this Prevention Practitioner if it was available to reach 
out to certain high risk group patients to ensure that 
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they are up to date with their screening. [Physician, 
FG005, ON]

Discussion

In the primary care–based BETTER WISE intervention, 
PPs held visits focussed on prevention and screening, and 
including a cancer surveillance component for participants 
who were breast, colorectal and/or prostate cancer survivors. 
Visits were guided by an evidence-based general prevention 
and screening algorithm as well as by a cancer surveillance 
algorithm for cancer survivors that was based on review and 
harmonization of high-quality cancer survivorship guide-
lines. We evaluated BETTER WISE in a cluster randomized 
trial using two composite indices (a general composite index 
applicable to all BETTER WISE participants and a cancer 
survivor composite index only applicable to those patients 
who are cancer survivors), as well as through qualitative 
evaluation. Among our 80 cancer survivors for whom we 
had 12-month follow-up data (42 in intervention group, 38 in 
control group), differences between the two study arms were 
not statistically significant at 12 months; however, promis-
ing results prior to the COVID-19 pandemic suggested that 
pandemic-related system shutdowns likely played a substan-
tial role in this finding. Only 17 cancer survivor participants 
reached the 12-month outcome prior to the pandemic being 
declared, which affected the power of the study to detect 
any between-group differences. Qualitative analysis showed 
that patients, PPs and physicians generally viewed BET-
TER WISE positively and appreciated the comprehensive, 
patient-centred and evidence-based approach. PPs noted that 
extensive time, training and experience were needed for their 
role to be successful to support care for cancer survivors. 
Some cancer survivors were not as engaged in BETTER 
WISE, particularly if it was earlier in their cancer journey 
or if they already felt well supported by their oncology team, 
but BETTER WISE created an opportunity to ensure can-
cer survivors, particularly those without a documented care 
plan, were receiving evidence-based cancer surveillance.

Qualitative findings reinforced that the COVID-19 
pandemic impacted BETTER WISE; the pandemic led to 
system-wide pauses and delays in prevention and screen-
ing, and to social isolation, which may have taken an even 
higher toll on cancer survivors. The PP visits may have 
been a helpful touchpoint during times of social isolation. 
It has been documented that cancellation and postpone-
ment of cancer testing due to the pandemic resulted in 
increased fear and anxiety for many patients across Canada 
[23]. Further studies on the impact of the pandemic on this 
population, and interventions to address it, are required 
as cancer survivors navigate new means of healthcare 

delivery and challenges related to uncertainty and social 
isolation [24].

Family physicians play a critical role in cancer survivor-
ship care, and studies have shown that preventive services 
for cancer survivors are more likely to be provided when the 
survivor is followed by both an oncologist and a family phy-
sicians, rather than just one or the other [25] However, many 
obstacles exist for family physicians, such as inadequate 
knowledge about the long-term needs of cancer survivors, 
challenges keeping up with a highly specialized knowledge 
area, and lack of trust in their abilities by oncologists and 
patients [25]. Survivorship care plans have been highlighted 
as a tool that may increase confidence among family physi-
cians, but it has also been highlighted that these care plans 
require careful consideration of how they are implemented 
to maximize utility [26–28]. Of note, 25 of our 80 cancer 
survivors did not have a follow-up care plan documented in 
their medical chart at study onset. A systematic review by 
Ke et al. found that oncologists sometimes lack confidence 
in family physicians’ ability to provide follow-up care and 
surveillance, and recommended that family physicians be 
trained and empowered to deliver evidence-based survivor-
ship care [29]. Additionally, encouraging healthy behaviours 
and addressing psychosocial needs of survivors, well within 
the skillset of family physicians, have been proposed as 
essential aspects of effective cancer survivorship care [30]. 
The BETTER WISE intervention may be a powerful way to 
address the above concerns and achieve the recommendation 
from Ke et al. Similarly, Alfano et al.’s review of imple-
mentation efforts in multiple countries suggested that cur-
rent cancer follow-up models in many countries fail to meet 
patients’ needs and recommended, among others, algorithms 
to triage patients to pathways, methods to assess patient 
issues to guide care, methods to support patients in self-
management and ways to coordinate information exchange 
between oncologists, family physicians and patients [31]. 
Again, the BETTER WISE intervention has the potential 
to achieve these recommendations. Despite this potential, 
the long-term success and sustainability of BETTER WISE, 
or any similar intervention for cancer survivors in primary 
care, will require motivated stakeholders willing to provide 
permanent investments in resources, funding and personnel 
[28].

This study had several limitations. First, as discussed, the 
timeline of our trial included a period where screening and 
prevention activities were put on pause at a system level, 
affecting our study outcome in both arms. Anecdotally, we 
heard from participating clinics that when screening and pre-
vention were resumed, there was more of a focus on catching 
up those who were overdue, which meant our control group 
likely did not receive usual care. Second, this sub-analysis 
was underpowered. We expected a total of 295 cancer sur-
vivors but only 115 were randomized, for which only 80 
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provided 12-month follow-up data and only 17 provided 
12-month data prior to the COVID-19 pandemic. Third, 
some BETTER WISE visits were conducted in person, and 
some were conducted virtually due to the pandemic. We do 
not have data to determine if one visit type performed better 
than the other for cancer survivors. Finally, we limited our 
study to survivors of breast, prostate and colorectal cancer, 
and did not include other cancer survivors. However, these 
cancers are among the most common in Canada and have 
multiple high-quality guidelines to guide survivorship care.

In April 2020, the editors of the Journal of Cancer Survi-
vorship published a commentary reminding healthcare pro-
viders that cancer survivors need tailored, patient-centred 
care during the trying times of the pandemic and beyond 
[32]. Despite the null trial findings, our qualitative results 
and pre-pandemic findings suggest that BETTER WISE 
shows promise for providing an evidence-based, patient-
centred, comprehensive approach to prevention, screening 
and cancer surveillance for cancer survivors in the primary 
care setting.
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