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Abstract

Background: The BETTER (Building on Existing Tools to Improve Chronic Disease Prevention and Screening in
Primary Care) intervention was designed to integrate the approach to chronic disease prevention and screening in
primary care and demonstrated effective in a previous randomized trial.

Methods: We tested the effectiveness of the BETTER HEALTH intervention, a public health adaptation of BETTER, at
improving participation in chronic disease prevention and screening actions for residents of low-income
neighbourhoods in a cluster randomized trial, with ten low-income neighbourhoods in Durham Region Ontario
randomized to immediate intervention vs. wait-list. The unit of analysis was the individual, and eligible participants
were adults age 40-64 years residing in the neighbourhoods. Public health nurses trained as “prevention
practitioners” held one prevention-focused visit with each participant. They provided participants with a tailored
prevention prescription and supported them to set health-related goals. The primary outcome was a composite
index: the number of evidence-based actions achieved at six months as a proportion of those for which
participants were eligible at baseline.

Results: Of 126 participants (60 in immediate arm; 66 in wait-list arm), 125 were included in analyses (1 participant
withdrew consent). In both arms, participants were eligible for a mean of 8.6 actions at baseline. At follow-up,
participants in the immediate intervention arm met 64.5% of actions for which they were eligible versus 42.1% in
the wait-list arm (rate ratio 1.53 [95% confidence interval 1.22-1.84]).

Conclusion: Public health nurses using the BETTER HEALTH intervention led to a higher proportion of identified
evidence-based prevention and screening actions achieved at six months for people living with socioeconomic
disadvantage.

Trial registration: NCT03052959, registered February 10, 2017.
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Introduction

In Ontario (Canada’s most populous province), adults
with the lowest socioeconomic status are less likely to
participate in preventive actions for cancers and chronic
diseases. Specifically, they are less likely to be non-
smokers, physically active, and consuming adequate
fruits and vegetables than those with the highest socio-
economic status [1]. Similarly, screening for cancers, for
cardiovascular disease and for diabetes, all evidence-
based actions with well-established evidence for decreas-
ing morbidity and mortality, are lowest in Ontario in
low-income neighbourhoods, particularly among resi-
dents without a regular primary care physician [2].
These disparities in the uptake of prevention and screen-
ing exist despite a universal health care system, where
access to primary care services including cancer screen-
ing and preventive health checks are free to Ontario res-
idents. Canadian and Ontario studies have found the
incidence and prevalence of lung cancer, cervical cancer
and diabetes is highest among residents of low-income
neighbourhoods [3-5].

A potential barrier to surmounting these income-
related disparities is that prevention and screening activ-
ities are often promoted as individual discrete activities
as opposed to an integrated set of evidence-based
chronic disease preventive and screening actions [6].
People living with low income may have challenges in
accessing and attending appointments and may experi-
ence competing priorities at healthcare visits, making it
more difficult for these individual activities to be ad-
equately addressed [7]. The original BETTER (Building
on Existing Tools To Improve Chronic Disease Preven-
tion and Screening in Primary Care) intervention was
designed to integrate the approach to, and thus optimize
participation in, prevention and screening actions [6].
The BETTER intervention was targeted at primary care
patients aged 40 to 65years and involved assessing a
person’s risk factors and current participation in
evidence-based prevention and screening actions, and
using principles of motivational interviewing and brief
action planning to support them to set their own goals.
The intervention was administered by a “prevention
practitioner” and consisted of a dedicated prevention-
focused visit. The prevention practitioner was an existing
non-physician health professional already situated within
primary care practices (e.g. nurses, dieticians) and specif-
ically trained to be a prevention practitioner. The BET-
TER intervention was evaluated in a cluster-randomized
trial, and found a 32.5% increase in the number of pre-
vention and screening actions that were met by patients
in the intervention group versus the control group [6].

However, participants in the original BETTER trial were
by definition well-connected to primary care and were of
relatively high socioeconomic status (approximately half
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had a household income of $100,000 or more). In this
study, we aimed to adapt BETTER (the adaptation is here-
after referred to as “BETTER HEALTH”) for those who
may be the most marginalized by the healthcare system
and most in need of prevention-focussed initiatives i.e.
those living with socioeconomic disadvantage and who do
not necessarily have connections to primary care. We de-
signed BETTER HEALTH to be delivered through local
public health instead of primary care, and to engage
people through community organizations and direct com-
munication strategies. Thus, our objective was to test the
effectiveness of the BETTER HEALTH intervention at im-
proving participation in chronic disease prevention and
screening actions for residents of low-income neighbour-
hoods six months after informed consent compared to
residents of low-income neighbourhoods randomized to
wait-list control.

Methods

Trial design

The full protocol of this cluster non-blinded random-
ized trial with a 1:1 allocation ratio has previously
been published [8]. There were no significant changes
to methods after trial commencement. Ethics approval
was provided by the research ethics boards of Sunny-
brook Health Sciences Centre, Unity Health Toronto,
the University of Toronto and the Durham Region
Health Department.

Study setting and participating clusters

Neighborhood clusters, or dissemination areas, were the
unit of randomization. A dissemination area is a small,
relatively stable geographic unit defined by the Canada
Census. Durham Region is an area of Ontario east of
Toronto with an estimated 2019 population of 699,460
people [9]. Twenty-two neighborhoods, or clusters, in
Durham were eligible for the study based on average
household income and cancer screening rates i.e. they
were in the lowest income quintile based on Census data
and had the lowest levels of cancer screening participa-
tion (less than 60% for cervical cancer screening, less
than 55% for breast cancer screening, and less than 50%
for colorectal cancer screening).

Ontario has 35 public health units, which serve to ad-
minister health promotion and disease prevention pro-
grams to the public in their regions on topics such as
healthy lifestyles and communicable disease control [10].
Public health nurses in Ontario conduct a broad range
of activities including providing clinical services (e.g.
sexual health, immunizations), conducting home visits,
providing health education, participating in outbreak
and infectious disease management, and supporting
community members to address the social determinants
of health (SDOH) including connecting them with
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relevant local resources. Staff from the local public
health unit, Durham Region Health Department, were
eager to be active partners and co-investigators in the
study and agreed that public health nurses would be well
suited for the role of prevention practitioner. As well,
our identified neighborhoods aligned with neighbor-
hoods that had already been designated as a priority by
the public health unit.

Three of the original twenty-two neighborhoods were
excluded from randomization based on the public health
unit assessment that these neighborhoods were atypical
of the region (consisting of large apartment buildings),
and then sixteen neighborhoods were randomly selected
from those nineteen for inclusion in the sampling frame.
We determined that we could reach the desired sample
size from ten neighborhoods, but randomly selected six-
teen in case we were not able to meet sample size with
the first ten neighborhoods. All sixteen were randomly
allocated to one of the study arms before participants
were recruited. Co-author RS randomly selected the
neighborhoods using the “sample()” function contained
in the statistical software package ‘R’ [11]. A random
number generator in R was then used to randomly allo-
cate neighborhoods to each arm: immediate BETTER
HEALTH versus six-month waitlist, and the allocation
was then shared with the rest of the study team. As the
code in R was written and implemented simultaneously,
no allocation concealment was necessary.

Study participants and recruitment

Individual participants were the unit of analysis for out-
come assessment. Men and women aged 40 to 64 years
of age who resided in one of the ten study neighbor-
hoods were eligible to participate in the trial if they
spoke English and were able to provide written informed
consent. People who had participated in focus groups or
interviews about the adaptation of BETTER HEALTH
[8] were ineligible. Only one person per household was
eligible. Participants were informed about the study
using a variety of recruitment strategies, including post-
ers, booths and presentations at local events, canvassing,
and mailed flyers by the study research coordinator and/
or prevention practitioners [12—14]. Interested individ-
uals were invited to contact the study research coordin-
ator by telephone to inquire further about participation.

Data collection

All baseline and outcome data were determined by self-
report in both arms, unlike the original BETTER where
data came from both self-report and the medical record
[6], as we had no access to participant records. We ac-
cordingly adapted baseline and outcome surveys from
the original BETTER surveys. The survey queried
current and past health status, medical history, family
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history, and sociodemographic characteristics. The study
research coordinator verbally administered all surveys to
participants in both arms to address concerns around lit-
eracy levels of participants, ensure clear understanding
of all questions and help to build rapport. She adminis-
tered surveys in a variety of settings: homes, the public
health unit office, community centres, and other safe
venues identified by the participants and research coord-
inator. The research coordinator recorded responses on
paper surveys and transferred them afterward to a com-
puter database on a laptop with privacy/confidentiality
controls that were compliant with the requirements of
the Office of the Privacy Commissioner of Ontario and
the relevant research ethics boards. After baseline survey
completion, participants in both arms received transit
tickets (if travel was required), educational materials
from the public health unit, and a $25 (Canadian) gro-
cery gift card to compensate them for their time.

Intervention

We trained three public health nurses to be prevention
practitioners, with two prevention practitioners in the
role at any given time. They underwent the usual two-
day training curriculum on the BETTER intervention
that included evidence-based guidelines, principles of
motivational interviewing, brief action planning and
shared decision-making in the context of small group
discussions, cases, and role-playing [6, 15, 16]. They
were trained on how to review a baseline survey to cre-
ate a “prevention prescription” for participants and how
to review this information with participants. They were
also trained on how to support participants to set one to
three specific, measurable, attainable, realistic and timely
health-related goals, such as around smoking, diet, or
physical activity [17]. A maximum of three goals was
chosen to ensure that participants would not be over-
whelmed and to increase the chances of success with
achieving their goals. Goals were determined by the par-
ticipant, not by the prevention practitioner, and were
chosen based on what the participant felt most moti-
vated to achieve and able to begin working on in the
next week.

After reviewing participant responses from the base-
line survey, prevention practitioners held an approxi-
mately 1-1.5h prevention-focused visit with each
participant. At the visit, the prevention practitioner
reviewed their assessment of the participant’s overall
health, provided the prevention prescription that docu-
mented current health status, evidence-based targets and
relevant referrals suggested or made, and supported the
participant to set their goals using brief action planning
[16]. Upon getting a sense of their overall health status
from the prevention prescription, participants then
chose the goals that were most important and feasible to
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address. During the process of goal-setting, the preven-
tion practitioners helped participants identify barriers to
goals and discussed ways to overcome these barriers, in-
cluding those related to the SDOH. Prevention visits oc-
curred in mutually convenient and safe locations, such
as the offices of the public health unit, community cen-
tres, participants’ homes, or other locations jointly
agreed upon by the participant and the prevention
practitioner. At the prevention visit, if the patient was
eligible based on history and agreed, prevention practi-
tioners measured height, weight, waist circumference
and blood pressure using portable equipment. For the
first four visits of the study, the two prevention practi-
tioners reviewed together the baseline survey responses
and the resulting prevention prescriptions for fidelity.

Prevention practitioners conducted a dedicated pre-
vention visit with study participants in the intervention
arm shortly after baseline data collection and with par-
ticipants in the control arm after six-month outcome
data collection.

Participants in the control arm completed the baseline
survey and six-month survey, and were offered a visit
with a prevention practitioner if they wished after the
second survey was complete.

Outcome measure

The primary outcome measure was adapted from that
used in the original BETTER trial and was a composite
index: the number of evidence-based prevention and
screening actions achieved at six months as a proportion
of those for which participants were eligible at baseline,
measured at the individual level by self-report. The list
of actions was adapted from the original 28 actions used
in the BETTER trial, excluding nine actions that could
not reasonably be determined by self-report (e.g. im-
provement in Framingham score) [18]. As a function of
baseline characteristics, each individual was deemed eli-
gible or not for each of nineteen evidence-based actions
(for example, only current smokers were eligible for
smoking cessation counselling). At the six-month
follow-up, each participant was re-evaluated and the
number of eligible actions that had been met was enu-
merated. If outcome data were missing, the action was
considered as not met. Please see Appendix for details
on the actions.

Statistical analysis

We had a recruitment goal of 60 individuals age 40-64
years in each arm to allow us to detect an absolute mean
difference of 30% or greater in the composite index
(reflecting an increase in the proportion of actions met in
the intervention arm versus the control arm. We chose
30% as the first BETTER trial saw a 30% improvement [6]
. The sample size calculation was based on 80% power, 5%
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type I error rate, a standard deviation of 0.3, and an intra-
cluster correlation coefficient of rho = 0.237 [8].

We calculated descriptive statistics of baseline charac-
teristics for participants in both arms and used standard-
ized mean differences (SMDs) to assess balance in the
distributions of characteristics between arms. We deter-
mined the mean number of eligible actions at baseline,
mean number of met actions at six-month follow-up, and
the composite index for the study population overall as
well as each study arm. For each individual action, we also
determined the percentage of eligible individuals who met
that action at follow-up. We determined the crude rate ra-
tio (without accounting for clustering) for the intervention
group compared to the wait-list group. To obtain an esti-
mated rate ratio that accounted for the clustered design,
we then developed a mixed-Poisson regression model that
included a cluster-specific random effects term to account
for correlation arising from individuals within the same
cluster. The natural logarithm of the denominator (num-
ber of eligible items at baseline) was incorporated into the
model as an offset term. The dependent variable was the
number of met items at follow-up, and the exposure was
the study arm. We also re-ran the model adjusting for
household income, as we hypothesized that it was the
most direct marker of the social determinants of health
and may be associated with our outcome.

Role of funding source

This study was funded by the Canadian Institutes of
Health Research and the Canadian Cancer Society Re-
search Institute. The funders had no role in the study
design, conduct or reporting.

Results

The CONSORT diagram for cluster allocation is shown in
Fig. 1A and for individual outcome assessment in Fig. 1B.
A total of 216 people made inquiries to the study team
about participation. Of those, 59 people did not live in the
clusters or could not be reached afterward to confirm
their residence. Of the remaining 157 people who made
inquiries, 76 lived in intervention neighborhoods and 81
lived in wait-list neighborhoods (Fig. 1B). A total of 25
people could not be reached after their initial inquiry, and
six others were excluded due to age or having participated
in a focus group. Sixty people in the immediate interven-
tion arm and 66 in the wait-list arm consented to partici-
pate, were allocated to a study arm based on their
neighborhood, and completed the baseline assessment.
Five people in the immediate intervention arm and five
people in the wait-list arm did not complete the outcome
assessment. One participant in the intervention arm was
not included in analyses due to withdrawal of consent.
Trial recruitment started on October 2, 2017 and January
28, 2020 was the last date of data collection.
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a. CONSORT Flow Diagram for Clusters (Neighborhoods)

’ Eligible clusters (n=22)

Enrollment of clusters
Excluded (n=12)

+ Not included on advice of public health
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+ Received allocated intervention (n=5) + Received allocated intervention (n=5)
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Follow-Up
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Lost to follow-up (n=0 clusters) Lost to follow-up (n=0 clusters)
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Analysed (n= 5 clusters) Analysed (n= 5 clusters)
« Total population in immediate intervention Total population in wait-list arm (n=1,795)
arm (n=1,629)

b. CONSORT 2010 Flow Diagram for Individuals
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Participated in focus group (n=1) Ineligible based on age (n=5)
Could not be reached (n=15) Could not be reached (n=10)

Allocation of
Individuals
Allocated to intervention (n=60) Allocated to wait list (n=66)
+ Received immediate intervention (n=58) + Received intervention after outcome
«+ Did not receive immediate intervention (n=2) assessment (n=53)
+ Did not receive intervention after six months
(n=13)
Follow-Up and l
Analysis
Completed outcome assessment (n=55) Completed outcome assessment (n=61)
Analysed (n=59) Analysed (n=66)
+ Excluded from analysis (n=1) + Excluded from analysis (n=0)

1 participant withdrew consent

Fig. 1 A. CONSORT Flow Diagram for Clusters (Neighborhoods). B. CONSORT 2010 Flow Diagram for Individuals
A
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Table 1 presents baseline participant characteristics.
Fewer participants in the intervention arm identified as
male (35.6% vs. 48.5%, SMD = 0.26). Most participants were
White. On average, participants’ body mass index (BMI)
was over the threshold of 25 for overweight [19], with the
wait-list participants having an average BMI of 30.8, ex-
ceeding the threshold of 30 for obesity [19]. Eleven partici-
pants overall (7 in immediate arm, 4 in wait-list arm)
reported a household income of $60,000 or more, and 28
participants had not completed high school. Income, edu-
cation and employment status differed between the two
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one-third of participants reported being unable to work be-
cause of sickness or disability (32.2% in immediate interven-
tion arm vs. 45.5% in wait-list arm). Most participants were
neither married nor in a common-law relationship.

In both arms, participants were eligible for a mean of
8.6 prevention and screening actions at baseline (Table 2).
At follow-up, participants in the immediate intervention
arm met 64.5% of their actions for which they were eli-
gible at baseline versus 42.1% for those in the wait-list
arm. The crude rate ratio for immediate arm versus wait-
list arm was 1.53 [95% confidence interval 1.29-1.81] and

arms (SMD =0.26, 0.56 and 0.51 respectively). More than  the mixed- Poisson regression model provided a
Table 1 Demographic characteristics of participants
Level Immediate Wait-list Missing
n 59 66
Age (years) 54.5 (64) 532 (66) 0
Sex Male 21 (35.6%) 32 (48.5%) 0
Female 38 (64.4%) 34 (51.5%)
Ethnicity Caucasian/White 50 (84.7%) 52 (78.8%) 0
Other 9 (15.3%) 14 (22.2%)
Body Mass Index 28.7 (8.1) 30.8 (8.1) 4 (3.2%)
Household Income Less than $10,000 16 (27.1%) 15 (23.1%) 1 (0.8%)
$10,000 to $19,999 23 (39.0%) 32 (49.2%)
$20,000 to $39,999 9 (15.3%) 10 (15.4%)
$40,000 to $59,999 4 (6.8%) 4 (6.2%)
$60,000 or more 7 (11.9%) 4 (6.2%)
Education Elementary school or less 2 (3.4%) 5 (7.6%) 0
Some high school 13 (22.0%) 8 (12.1%)
Completed high school 16 (27.1%) 21 (31.8%)
Some community college or technical school 4 (6.8%) 11 (16.7%)
Completed college or technical school 16 (27.1%) 14 (21.2%)
Some university 0 (0%) 2 (3.0%)
Completed bachelor's degree 6 (10.2%) 4 (6.1%)
Graduate or professional degree 2 (3.4%) 1 (1.5%)
Employment Employed full-time 8 (13.6%) 5 (7.6%) 0
Employed part-time 7 (11.9%) 11 (16.7%)
Unable to work because of sickness/disability 19 (32.3%) 30 (45.5%)
Looking after home/family 2 (3.4%) 2 (3.0%)
Student 0 (0%) 2 (3.0%)
Retired 6 (10.2%) 5 (7.6%)
Unemployed 16 (27.1%) 11 (16.7%)
Unpaid/voluntary work 1(1.7%) 0 (0%)
Marital status Married 3 (5.1%) 7 (10.6%) 0
Common-law 4 (6.8%) 7 (10.6%)
Divorced/separated 32 (54.2%) 27 (40.9%)
Widowed 1(1.7%) 2 (3.0%)

Single/never married

19 (32.2%) 23 (34.8%)

Numbers indicate mean (SD) for continuous variables and N (%) for categorical variables
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Table 2 Eligible actions, met actions, and composite index score for each study arm
Overall Immediate Wait-list
n 125 59 66
Number of eligible actions at baseline, mean (SD) 86 (2.5) 8.6 (2.9) 86 (2.2)
Number of met actions at follow-up, mean (SD) 43 (2.5) 52 27) 34 (1.9

(# met/# eligible)*100% (SD)
Median rate [IQR]

52.7% (27.9%)
55.6% [30.0-71.4%%]

64.5% (27.5%)
66.7% [52.3-87.5%]

42.1% (23.8%)
41.4% [25.0-61.9%]

significant estimated rate ratio of 1.53 [95% confidence
interval 1.22-1.84]. When adjusting for household in-
come, the rate ratio minimally changed to 1.54 [95% CI
1.24-1.85].

Table 3 presents achievement of the individual actions in
the composite index by study arm and by sex for those who
were eligible for the action at baseline. The largest improve-
ment between intervention and wait-list arms for both men
and women was seen for measurement of waist circumfer-
ence (71.9% absolute difference overall between study arms:
54.2% for men, 82.4% for women), screening for BMI (72.7%
absolute difference overall between study arms: 80.0% for
men, 66.7% for women), and breast cancer screening (50.0%
absolute difference overall between study arms). Participants
in the wait list arm, who had a higher BMI at baseline, per-
formed slightly better than the intervention arm for weight
control (for men), physical activity, and healthy diet score.
Of note, achievement of these three actions was high in both

arms, with a peak of 96.8% of women (30/31 participants)
improving their diet score in the wait list group.

Discussion

In this cluster-randomized trial that assessed the effective-
ness of the BETTER HEALTH intervention, we found that
participants who lived in low-income neighbourhoods and
who volunteered to participate in the trial randomized to a
visit with a public health nurse in the role of prevention
practitioner achieved significantly more (64.5% vs. 42.1%) of
the chronic disease prevention and screening actions at six
months for which they were eligible. The most notable dif-
ferences between the two arms were seen for screening for
BMI, measuring waist circumference, and breast cancer
screening, but participants in the immediate intervention
arm performed better on all actions, with the exceptions of
improvement of physical activity, weight control and healthy
diet score. For these latter three behavioural actions, both

Table 3 Met actions at 6 months of eligible actions at baseline, overall and by sex for the 66 people in the wait-list arm and 59

people in the intervention arm

Action Overall Male Female

INTERVENTION ~ WAIT LIST Absolute  INTERVENTION WAIT LIST Absolute  INTERVENTION ~WAIT LIST Absolute

Difference Difference Difference

FBS/A1C SCREEN 9/31 (29.0%) 5/20 (250%)  4.0% 5/11 (45.5%) 1/9 (11.0%) 34% 4/20 (20%) 4/11 (364%)  —164%
BP SCREEN 9/11 (81.8%) 5/12 (41.7%)  402% 2/3 (66.7%) 1/6 (16.7%) 50.0% 6/8 (87.5%) 4/6 (66.79%) 20.8%
BP MONITOR 2/3 (66.7%) 2/3 (66.7%) 0% 0/1 (0%) 2/3 (66.7%) —66.7% 2/2 (100%) 0/0 -
LDL MEASURED 6/19 (31.6%) 5/19 (263%)  53% 5/11 (45.5%) 3/12 (250%)  20.5% 1/8 (12.5%) 2/7 (28.6%) -16.1%
BREAST SCREENING 4/8 (50.0%) 0/5 (0%) 50.0% - - - 4/8 (50.0%) 0/5 (0%) 50.0%
COLORECTAL SCREENING  1/7 (14.3%) 0/2 (0%) 14.3% 1/3 (33.3%) 0/1 (9%) 33.3% 0/4 (0%) 0/1 (0%) 0%
PAP SCREENING 2/8 (25.0%) 1/9 (11.1%) 13.9% - - - 2/8 (25.0%) 1/9 (11.1%) 13.9%
BMI SCREENING 8/11 (72.7%) 0/9 (0%) 72.7% 4/5 (80.0%) 0/6 (0%) 80.0% 4/6 (66.7%) 0/3 (0%) 66.7%
WAIST CIRCUMFERENCE  39/53 (73.6%) 1/59 (1.6%) 71.9% 11/19 (57.9%) 1/27 (3.7%) 54.2% 28/34 (82.4%) 0/32 (0%) 824%
WEIGHT CONTROL 21/39 (53.8%) 28/49 (57.1%) —33% 6/13 (46.2%) 12/25 (48.0%) —1.8% 15/26 (57.7%) 16/24 (66.7%) —9.0%
REFERRAL FOR BMI > =25 30/39 (76.9%) 23/49 (46.9%) 30.0% 8/13 (61.5%) 11/25 (44.0%) 17.5% 22/26 (84.6%) 12/24 (50.0%)  34.6%

SMOKING CESSATION 3/27 (11.1%) 1/28 (3.6%) 7.5%

1/14 (7.1%)

0/13 (0%) 7.1% 2/13 (15.4%) 1/15 (6. 7%)  8.7%

CESSATION REFERRAL 16/27 (59.3%) 928 (32.1%) 27.1% 9/14 (64.3%) 3/13 23.1%)  412% 7/13 (53.8%) 6/15 (40.0%)  13.8%
ALCOHOL CONTROL 10/15 (66.7%) 11721 (524%)  14.3% 5/8 (62.5%) 4/10 (40.0%)  22.5% 5/7 (71.4%) 7/11 (63.6%)  7.8%
ALCOHOL REFERRAL 6/15 (40.0%) 2/21 (9.5%) 30.5% 2/8 (25.0%) 1/10 (10.0%)  15.0% 4/7 (57.1%) 1/11 (9.1%) 48.1%
PHYSICAL ACTIVITY 28/45 (62.2%) 36/56 (64.3%) —2.1% 5/14 (35.7%) 16/26 (61.5%) —25.8% 23/31 (74.2%) 20/30 (66.7%)  7.5%
IMPROVED

ACTIVITY REFERRAL 32/45 (71.1%) 23/56 (41.1%)  30.0% 8/14 (57.1%) 9/26 (346%)  22.5% 24/31 (77.4%) 14/30 (46.7%)  30.7%
HEALTHY DIET SCORE 47/52 (90.4%) 56/61 (91.8%) —14% 17/21 (81.0%) 26/31 (83.9%) —29% 30/31 (96.8%) 30/30 (100%) —32%
NUTRITION REFERRAL 35/52 (67.3%) 18/61 29.5%)  37.8% 13/21 (61.9%) 8/31 (258%)  36.1% 22/31 (71.0%) 10/30 (33.3%) 37.6%
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arms performed quite well, suggesting that the baseline sur-
vey administered by the research coordinator (along with
the provided educational materials from the public health
unit) may have been a co-intervention, perhaps motivating
all participants to make improvements in their own health.
Considering that participants in both arms were overweight
on average, improvement in these actions relevant to weight
may be a particular success of BETTER HEALTH.

In the original BETTER trial, participants were eligible for
a mean of 9.0 of 28 (32%) evidence-based screening and
prevention actions at baseline [6]. In the current study, par-
ticipants were eligible for a mean of 8.6 of 19 (45.2%)
evidence-based actions. This higher proportion of unmet
actions at baseline is not surprising considering that our
participants were living with significant socioeconomic
disadvantage; many were unemployed, living with low
household income and had relatively low education levels.
As previously noted, people living with low socioeconomic
status are less likely to be up to date on screening and more
likely to have cardiovascular risk factors [1, 2, 20-24].
Despite the socioeconomic disadvantage experienced by our
study population, we found that the BETTER HEALTH
intervention was effective in improving uptake of prevention
and screening actions and that retention in the study was
quite high (114/126, 90.5%), which likely reflects a high de-
gree of participant support and engagement. The BETTER
intervention has also been shown to be successful in both
urban and rural primary care settings [6, 25]. Of note, when
BETTER was implemented in rural primary care settings,
people with lower income improved on the composite index
to a greater degree than their counterparts in an adjusted
analysis [25]. Taken together, these findings suggest that the
BETTER intervention can be effective in a broad variety of
settings and for a diverse array of participants who are moti-
vated to make improvements in their health, including in
both the primary care and public health contexts, and per-
haps especially for those living with social disadvantage.

Existing literature on interventions to improve preven-
tion, screening and chronic disease management among
people living with poverty has shown success for patient
navigators trained to help address patient-identified screen-
ing barriers [26] and address the SDOH that impact screen-
ing uptake [27] and for health coaches trained to support
participants to accomplish short-term self-identified health
and wellness goals [28, 29]. Qualitative research as a part of
BETTER HEALTH will explore which components of the
intervention led to its success from both the participant
and prevention practitioner perspectives and how to make
BETTER HEALTH sustainable, and future research will
adapt, and explore the effectiveness of, the BETTER inter-
vention for adults under 40 years of age living with social
disadvantage, for whom the potential to reduce premature
morbidity and mortality is substantial [24, 30]. Importantly,
this future research will explore the potential of the adapted
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intervention in both the primary care and public health
contexts, as we recognize that public health resources can
be quite limited, particularly considering recent demands
created by the COVID-19 pandemic.

This study has several limitations. First, as noted, our re-
search coordinator may have served as a co-intervention.
However, this would bias our findings toward the null hy-
pothesis, and the differences we observed might have been
even larger if the survey had been self-administered. It is
important to note that many participants had low literacy
and a sustainable BETTER HEALTH intervention would
likely require an interviewer-administered health survey.
Second, we did not engage with the primary care providers
of study participants and only one participant asked to be
connected to the primary care provider arranged by the
study team. Connection of the prevention practitioners
with participants’ primary care providers may have led to
greater improvement in actions that required a provider’s
involvement, such as cancer screening and lipid and glu-
cose testing, in the intervention arm. Third, we relied exclu-
sively on self-report from study participants, which is
subject to recall and social desirability bias (the tendency to
under report socially undesirable actions and to over report
socially desirable actions) [31]. However, we wanted to en-
sure that our intervention would be effective for those with
no, or loose, primary care contact, and thus did not use
medical record data. Fourth, we excluded non-English
speakers, excluding a sociodemographic group that is likely
at even higher risk of inadequate medical care. Fifth, we did
not explore the role of other sociodemographic characteris-
tics such as race/ethnicity and immigration status that may
intersect with income. Sixth, we do not know if changes
documented at six months, such as improvement in diet
and physical activity, were sustained beyond that time
period. Health-related behaviour change is notoriously hard
to maintain in the long term [32—34]. Finally, we did not
explicitly compare the clusters based on factors that may
have affected uptake of recommendations, such as proxim-
ity to primary care or access to public transportation. How-
ever, we received input from public health on our clusters
who felt that the included clusters were comparable.

Conclusion

Through a wait list-control cluster-randomized trial, BET-
TER HEALTH, we showed that public health nurses in the
role of prevention practitioners using the BETTER inter-
vention were effective in increasing the proportion of iden-
tified evidence-based prevention and screening actions
achieved at six months for people living with socioeco-
nomic disadvantage who are motivated to make improve-
ments in their health. Policymakers interested in primary
and secondary prevention of chronic diseases and cancers
should consider incorporating this approach into their juris-
dictional contexts.
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Table 4 Details of actions included in BETTER HEALTH: Durham study outcome composite index. Adapted from composite index
used in original BETTER trial [6, 8]

Eligible for:

Met if:

1 FBSorAlC
screen

2 BP screen

3 BP monitor

4 DL
measured

5 Breast
screening

6  Colorectal
screening

7 Pap screening

8  BMI screening

9  Waist
circumference

10 Weight
Control

11 Referral for
BMI >= 25

A) All non-diabetics with at least one risk factor or self-report
as pre-diabetic that haven't had a Fasting Blood Sugar (FBS) or
A1C in the past year

OR

B) All non-diabetics without risk factors (see Section B) that
haven't had an FBS or A1C in the past 3 years

OR

Q) All non-diabetics with pre-diabetes who haven't had a FBS/
A1C in past 6 months

A) All patients without CVD and Non-hypertensive and Non-
diabetic > 12 months since BP check

OR

B) All patients without CVD and Non-hypertensive and
Diabetic > 6 months since BP check

All patients without CVD with hypertension with no BP check
in past 6 months

A) All non-diabetic Men = 40 without CVD without a
cholesterol test reported < 1 year ago

OR

B) All non-diabetic Women = 50 without CVD without a
cholesterol test reported < 1 year ago

A) All women = 50-65 without a personal history of breast
cancer AND without family history risk of breast or ovarian
cancer:

Routine mammogram not done within 2 years OR

OR

B) All women 40-65 without personal history of breast cancer
but with a family history risk of breast or ovarian cancer:
Routine mammogram not done within 1 year

A) All patients 250-65 without personal history CRC and
without family history of CRC with the following:
FOBT not done within 2 years
Sigmoidoscopy not done within 5 years
Colonoscopy not done within 10 years
OR
B) All patients 40-65 with a family history of CRC with the
following:
FOBT not done within 2 years
Sigmoidoscopy not done within 5 years
Colonoscopy not done within 10 years

All women without personal history of cervical cancer with no
pap tests within the past 3 years

BMI not measured in past 2 years

Waist circumference not measured in past 2 years

BMI = 25

BMI 2 25

Had a fasting blood test to check for diabetes or had an A1C
test since the first survey interview

Had a nurse or doctor check blood pressure since the first
survey interview

Had a nurse or doctor check blood pressure since the first
survey interview

Had a fasting blood test to check for high cholesterol since the
first survey interview

Had a mammogram since the first survey interview

Had an FOBT or colonoscopy or sigmoidoscopy since the first
survey interview

Had a Pap test since the first survey interview

Had a nurse or doctor measure height and weight since the first
survey interview

Had a nurse or doctor measure waist circumference since the
first survey interview

No increase in BMI since the first survey interview

Been referred to an exercise program, been referred to a
dietician/nutrition program, had a discussion with a health
professional about exercise, had a discussion with a health
professional about diet/nutrition, initiated a referral to a diet/
nutrition program, or initiated a referral to an exercise program
since the first survey interview
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Table 4 Details of actions included in BETTER HEALTH: Durham study outcome composite index. Adapted from composite index

used in original BETTER trial [6, 8] (Continued)

Eligible for: Met if:

12 Smoking Smoker Not smoking cigarettes at all at time of 6-month survey
cessation interview

13 Cessation Smoker Prescribed medication for smoking cessation, been referred to a
referral smoking cessation program, had a discussion with a health

professional about smoking cessation, or initiated a referral to a
smoking cessation program since the first survey interview

14 Alcohol A) 2 7 drinks per week for Women or AUDIT-C (Alcohol Use AUDIT-C score from 6-month survey interview less than on first
control Disorders Identification Test) [35] score >3 survey interview, or number of drinks per week at 6-moth

OR survey interview less than on first survey interview
B) = 14 drinks per week for Men or AUDIT-C score = 4

15 Alcohol A) = 14 drinks per week or AUDIT-C score >4 for Men Prescribed medication for alcohol cessation, been referred to an

referral OR alcohol cessation program, had a discussion with a health
B) = 7 drinks per week or AUDIT-C score >3 for Women* professional about alcohol cessation, or initiated a referral to an
OR alcohol cessation program since the first survey interview
Q) Identified as a binge drinker (>6 drinks on one occasion)

16 Physical < 150 minutes of vigorous physical activity per week OR Increase in the number of minutes spent exercising per week
activity General Practice Physical Activity Questionnaire (GPPAQ) score  since the first survey interview or GPPAQ score improved on 6-
improved is other than “active” [36] month survey interview compared to first survey interview

17 Activity < 150 minutes of vigorous physical activity per week OR Been referred to an exercise program, had a discussion with a
referral General Practice Physical Activity Questionnaire (GPPAQ) score  health professional about exercise, or initiated a referral to an

is other than “active”

18 Healthy diet
score

Starting the Conversation diet score = 4

19 Nutrition
referral

Starting the Conversation diet score = 4 [37]

exercise program since the first survey interview

Decrease in diet score on 6-month survey interview from first
survey interview

Been referred to a dietician/nutrition program, had a discussion
with a health professional about diet/nutrition, or initiated a
referral to a diet/nutrition program since the first survey
interview

Abbreviations

BETTER HEALTH: Building on Existing Tools to Improve Chronic Disease
Prevention and Screening in Public Health; SDOH: social determinants of
health

Acknowledgements

We would like to acknowledge the contributions to this research of
members of the Community Advisory Committee, who provided important
insights, perspectives and connections.

Authors’ contributions

LP conceived the study. AL, MAOB, RS, AP, MAP, EG and LP designed the
study and analyses. RE, DM, EG and LP supervised the study. JH, BR, KS and
CCS collected data. RS, KT, and FZ contributed analytic tools. AL, MAOB, RS,
MAP, KT, FZ, EG and LP analyzed and interpreted data. NB, PD, RHG, RK, DM,
LR, PS, NS, JT and BW interpreted data. AL drafted the manuscript, and all
authors revised the manuscript. All authors read and approved the final
manuscript.

Funding

This study was funded as a grant proposal entitled ‘Advancing Cancer
Prevention Among Deprived Neighbourhoods’ by the Canadian Cancer
Society Research Institute grant #704042 and by the Canadian Institutes for
Health Research Institute of Cancer grant OCP #145450. AL is supported by a
CIHR New Investigator Award, and as Chair in Implementation Science at the
Peter Gilgan Centre for Women’s Cancers at Women'’s College Hospital in
partnership with the Canadian Cancer Society. AL is the Provincial Primary
Care Lead, Cancer Screening at Ontario Health (Cancer Care Ontario). JT is
the Scientific Lead, ColonCancerCheck at Ontario Health (Cancer Care
Ontario). LR is the Vice-President, Prevention and Cancer Control at Ontario
Health (Cancer Care Ontario). AL, AP, RG and PS are supported as Clinician
Scientists by the University of Toronto Department of Family and Community
Medicine. LP is supported as Clinician Scientist by the Ontario Ministry of
Health and Long Term Care.

Availability of data and materials

The datasets generated during and/or analysed during the current study are
not publicly available due to lack of consent from participants or approval
from our ethics boards to do to.

Declarations

Ethics approval and consent to participate

Ethics approval was provided by the research ethics boards of Sunnybrook
Health Sciences Centre, Unity Health Toronto, the University of Toronto and
the Durham Region Health Department. All participants provided written
informed consent.

Consent for publication
N/A

Competing interests
The authors have no competing interests to declare.

Author details

'Department of Family & Community Medicine, University of Toronto,
Toronto, Canada. “Women'’s College Hospital Research Institute, Toronto,
Canada. *Peter Gilgan Centre for Women’s Cancers, Women's College
Hospital, Toronto, Canada. “Ontario Health (Cancer Care Ontario), Toronto,
Canada. °ICES, Toronto, Canada. Institute of Health Policy, Management and
Evaluation, University of Toronto, Toronto, Ontario, Canada. 'Division of
Biostatistics, Dalla Lana School of Public Health, University of Toronto,
Toronto, Ontario, Canada. 8MAP Centre for Urban Health Solutions, St.
Michael's Hospital, Toronto, Canada. “Department of Family and Community
Medicine, St. Michael’s Hospital, Toronto, Canada. '°Dalla Lana School of
Public Health, University of Toronto, Toronto, Canada. ""Melbourne School of
Global and Population Health, University of Melbourne, Melbourne, Australia.
"2University of St. Andrews, Scotland, UK. ">Durham Region Health
Department, Whitby, Canada. '“Department of Family Medicine, University of



Lofters et al. BMC Public Health

(2021) 21:1496

Alberta, Edmonton, Canada. "*Centre for Addiction and Mental Health,
Toronto, Canada. '®Applied Health Research Centre, St. Michael's Hospital,
Toronto, Canada. '/Sunnybrook Health Sciences Centre, Toronto, Canada.
80ntario Institute for Cancer Research, Toronto, Canada.

Received: 16 October 2020 Accepted: 6 July 2021
Published online: 03 August 2021

References

1.

The burden of chronic diseases in Ontario: key estimates to support efforts
in prevention. Toronto: CCO and Ontario Agency for Health Protection and
Promotion (Public Health Ontario); 2019.

Fernandes KA, Sutradhar R, Borkhoff CM, Baxter N, Lofters A, Rabeneck L,

et al. Small-area variation in screening for cancer, glucose and cholesterol in
Ontario: a cross-sectional study. CMAJ Open. 2015;3(4):E373-81. https;//doi.
0rg/10.9778/cmajo.20140069.

Health Fact Sheets: Diabetes, 2016: Statistics Canada; 2016 [June 8, 2020].
Available from: https://www150.statcan.gc.ca/n1/pub/82-625-x/2017001/a
rticle/54859-eng.htm.

Voruganti T, Moineddin R, Jembere N, Elit L, Grunfeld E, Lofters AK.
Comparing stage of diagnosis of cervical cancer at presentation in
immigrant women and long-term residents of Ontario: a retrospective
cohort study. CMAJ Open. 2016;4(3):E424-E30. https://doi.org/10.9778/cma
j0.20160029.

Mitra D, Shaw A, Tjepkema M, Peters P. Social determinants of lung
cancer incidence in Canada: a 13-year prospective study. Health Rep.
2015;26(6):12-20.

Grunfeld E, Manca D, Moineddin R, Thorpe KE, Hoch JS, Campbell-Scherer
D, et al. Improving chronic disease prevention and screening in primary
care: results of the BETTER pragmatic cluster randomized controlled trial.
BMC Fam Pract. 2013;14(1):175. https//doi.org/10.1186/1471-2296-14-175.
Lofters AK, Baker NA, Schuler A, Rau A, Baxter A, Baxter NN, et al. A "tea and
cookies" approach: co-designing Cancer screening interventions with
patients living with low income. J Gen Intern Med. 2020;35(1):255-60.
https://doi.org/10.1007/511606-019-05400-0.

Paszat L, Sutradhar R, O'Brien MA, Lofters A, Pinto A, Selby P, et al. BETTER
HEALTH: Durham -- protocol for a cluster randomized trial of BETTER in
community and public health settings. BMC Public Health. 2017;17(1):754.
https://doi.org/10.1186/512889-017-4797-3.

Durham Region Profile Technical Report. Demographic and socio-economic
data. Durham Region: Durham Region; 2020.

Health Services in Your Community: Ministry of Health and Long-Term Care;
[August 5, 2020]. Available from: http://www.health.gov.on.ca/en/common/
system/services/phuy/.

R: A language and environment for statistical computing. Vienna: R
Foundation for Statistical Computing; 2013.

Escoffery C, Rodgers KC, Kegler MC, Ayala M, Pinsker E, Haardorfer R. A grey
literature review of special events for promoting cancer screenings. BMC
Cancer. 2014;14(1):454. https://doi.org/10.1186/1471-2407-14-454.

Escoffery C, Rodgers KC, Kegler MC, Haardorfer R, Howard DH, Liang S, et al.
A systematic review of special events to promote breast, cervical and
colorectal cancer screening in the United States. BMC Public Health. 2014;
14(1):274. https://doi.org/10.1186/1471-2458-14-274.

Engelman KK, Cupertino AP, Daley CM, Long T, Cully A, Mayo MS, et al. Engaging
diverse underserved communities to bridge the mammography divide. BMC
Public Health. 2011;11(1)47. https.//doi.org/10.1186/1471-2458-11-47.

Manca DP, Aubrey-Bassler K, Kandola K, Aguilar C, Campbell-Scherer D,
Sopcak N, et al. Implementing and evaluating a program to facilitate
chronic disease prevention and screening in primary care: a mixed methods
program evaluation. Implementation science : IS. 2014;9(1):135. https://doi.
0rg/10.1186/513012-014-0135-7.

Gutnick D, Reims K, Davis C, Gainforth H, Jay M, Cole S. Brief action
planning to facilitate behavior change and support patient self-
management. JCOM. 2014;21(1):17-29.

Doran GT. There's a SM.a.RT. way to write management's goals and
objectives. Manag Rev. 1981;70(11):35-6.

Wilson PW, D'Agostino RB, Levy D, Belanger AM, Silbershatz H, Kannel WB.
Prediction of coronary heart disease using risk factor categories. Circulation.
1998,97(18):1837-47. https;//doi.org/10.1161/01.CIR97.18.1837.

20.

22.

23.

24.

25.

26.

27.

28.

29.

30.

32.

33

34,

35.

36.

37.

Page 11 of 11

Defining Adult Overweight and Obesity: Centers for Disease Control and
Prevention; [June 8, 2020]. Available from: https.//www.cdc.gov/obesity/a
dult/defining.html.

Lofters A, Guilcher S, Glazier RH, Jaglal S, Voth J, Bayoumi AM. Screening for
cervical cancer in women with disability and multimorbidity: a retrospective
cohort study in Ontario, Canada. CMAJ Open. 2014;2(4):E240-7. https://doi.
0rg/10.9778/cmajo.20140003.

Borkhoff CM, Saskin R, Rabeneck L, Baxter NN, Liu Y, Tinmouth J, et al.
Disparities in receipt of screening tests for cancer, diabetes and high
cholesterol in Ontario, Canada: a population-based study using area-based
methods. Can J Public Health. 2013;104(4):.e284-90. https://doi.org/10.172
69/cjph.104.3699.

Jackson R, Wang L, Jembere N, Murphy J, Kupets R. Why do women get
cervical Cancer in an organized screening program in Canada? J Low Genit
Tract Dis. 2019;23(1):1-6. https://doi.org/10.1097/LGT.0000000000000450.
Lofters AK, Mark A, Taljaard M, Green ME, Glazier RH, Dahrouge S. Cancer
screening inequities in a time of primary care reform: a population-based
longitudinal study in Ontario, Canada. BMC Fam Pract. 2018;19(1):147.
https://doi.org/10.1186/512875-018-0827-1.

Buajitti E, Watson T, Norwood T, Kornas K, Bornbaum C, Henry D, et al.
Regional variation of premature mortality in Ontario, Canada: a spatial analysis.
Popul Health Metrics. 2019;17(1):9. https://doi.org/10.1186/512963-019-0193-9.
Aubrey-Bassler K, Fernandes C, Penney C, Cullen R, Meaney C, Sopcak N, et al.
The effectiveness of a proven chronic disease prevention and screening
intervention in diverse and remote primary care settings: an implementation
study on the BETTER 2 Program. BJGP Open. 2019;3(3):bjgpopen19X101656.
https//doi.org/10.3399/bjgpopen19X101656. Print 2019 Oct.

Percac-Lima S, Ashburner JM, Zai AH, Chang Y, Oo SA, Guimaraes E, et al.
Patient navigation for comprehensive Cancer screening in high-risk patients
using a population-based health information technology system: a
randomized clinical trial. JAMA Intern Med. 2016;176(7):930-7. https://doi.
0rg/10.1001/jamainternmed.2016.0841.

Falk D, Cubbin C, Jones B. County-level poverty and barriers to breast and
cervical Cancer screening in a health education and patient navigation
program for rural and border Texas residents. J Cancer Educ. 2020;10.1007/
$13187-020-01832-z. https://doi.org/10.1007/513187-020-01832-z.

Jordan M. Health coaching for the underserved. Glob Adv Health Med.
2013;2(3):75-82. https://doi.org/10.7453/gahmj.2013.025.

Wayne N, Perez DF, Kaplan DM, Ritvo P. Health coaching reduces HbAlc in
type 2 diabetic patients from a lower-socioeconomic status community: a
randomized controlled trial. J Med Internet Res. 2015;17(10):e224. https://
doi.org/10.2196/jmir4871.

Khan AM, Urquia M, Kornas K, Henry D, Cheng SY, Bornbaum C, et al.
Socioeconomic gradients in all-cause, premature and avoidable mortality
among immigrants and long-term residents using linked death records in
Ontario, Canada. J Epidemiol Community Health. 2017;71(7):625-32. https//
doi.org/10.1136/jech-2016-208525.

Latkin CA, Edwards C, Davey-Rothwell MA, Tobin KE. The relationship between
social desirability bias and self-reports of health, substance use, and social
network factors among urban substance users in Baltimore, Maryland. Addict
Behav. 2017;73:133-6. https//doi.org/10.1016/j.addbeh.2017.05.005.

Hall KD, Kahan S. Maintenance of lost weight and Long-term Management
of Obesity. Med Clin North Am. 2018;102(1):183-97. https://doi.org/10.1016/
j-.mcna.2017.08.012.

Collins SE, Witkiewitz K, Kirouac M, Marlatt GA. Preventing relapse following
smoking cessation. Curr Cardiovasc Risk Rep. 2010;4(6):421-8. https://doi.
0rg/10.1007/512170-010-0124-6.

Kahlert D. Maintenance of physical activity: do we know what we are
talking about? Prev Med Rep. 2015;2:178-80. https://doi.org/10.1016/j.
pmedr.2015.02.013.

Alcohol Use Disorders Identification Test. https://www.hepatitis.va.gov/a
Icohol/treatment/audit-casp#S1X. Accessed 10 Mar 2021.

The General Practice Physical Activity Questionnaire. https:/assets.
publishing.service.gov.uk/government/uploads/system/uploads/attachment_
data/file/192453/GPPAQ_-_guidance.pdf. Accessed 10 Mar 2021.

Starting the Conversation. https://www.ajpmonline.org/article/S0749-3797(1
0)00586-6/pdf. Accessed 10 Mar 2021.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.9778/cmajo.20140069
https://doi.org/10.9778/cmajo.20140069
https://www150.statcan.gc.ca/n1/pub/82-625-x/2017001/article/54859-eng.htm
https://www150.statcan.gc.ca/n1/pub/82-625-x/2017001/article/54859-eng.htm
https://doi.org/10.9778/cmajo.20160029
https://doi.org/10.9778/cmajo.20160029
https://doi.org/10.1186/1471-2296-14-175
https://doi.org/10.1007/s11606-019-05400-0
https://doi.org/10.1186/s12889-017-4797-3
http://www.health.gov.on.ca/en/common/system/services/phu/
http://www.health.gov.on.ca/en/common/system/services/phu/
https://doi.org/10.1186/1471-2407-14-454
https://doi.org/10.1186/1471-2458-14-274
https://doi.org/10.1186/1471-2458-11-47
https://doi.org/10.1186/s13012-014-0135-7
https://doi.org/10.1186/s13012-014-0135-7
https://doi.org/10.1161/01.CIR.97.18.1837
https://www.cdc.gov/obesity/adult/defining.html
https://www.cdc.gov/obesity/adult/defining.html
https://doi.org/10.9778/cmajo.20140003
https://doi.org/10.9778/cmajo.20140003
https://doi.org/10.17269/cjph.104.3699
https://doi.org/10.17269/cjph.104.3699
https://doi.org/10.1097/LGT.0000000000000450
https://doi.org/10.1186/s12875-018-0827-1
https://doi.org/10.1186/s12963-019-0193-9
https://doi.org/10.3399/bjgpopen19X101656
https://doi.org/10.1001/jamainternmed.2016.0841
https://doi.org/10.1001/jamainternmed.2016.0841
https://doi.org/10.1007/s13187-020-01832-z
https://doi.org/10.7453/gahmj.2013.025
https://doi.org/10.2196/jmir.4871
https://doi.org/10.2196/jmir.4871
https://doi.org/10.1136/jech-2016-208525
https://doi.org/10.1136/jech-2016-208525
https://doi.org/10.1016/j.addbeh.2017.05.005
https://doi.org/10.1016/j.mcna.2017.08.012
https://doi.org/10.1016/j.mcna.2017.08.012
https://doi.org/10.1007/s12170-010-0124-6
https://doi.org/10.1007/s12170-010-0124-6
https://doi.org/10.1016/j.pmedr.2015.02.013
https://doi.org/10.1016/j.pmedr.2015.02.013
https://www.hepatitis.va.gov/alcohol/treatment/audit-c.asp#S1X
https://www.hepatitis.va.gov/alcohol/treatment/audit-c.asp#S1X
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/192453/GPPAQ_-_guidance.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/192453/GPPAQ_-_guidance.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/192453/GPPAQ_-_guidance.pdf
https://www.ajpmonline.org/article/S0749-3797(10)00586-6/pdf
https://www.ajpmonline.org/article/S0749-3797(10)00586-6/pdf

	Abstract
	Background
	Methods
	Results
	Conclusion
	Trial registration

	Introduction
	Methods
	Trial design
	Study setting and participating clusters
	Study participants and recruitment
	Data collection
	Intervention
	Outcome measure
	Statistical analysis
	Role of funding source

	Results
	Discussion
	Conclusion
	Appendix
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

