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Abstract

Objectives This review was conducted to support

knowledge translation (KT) and implementation of inter-

ventions to increase participation in organized cancer

screening programs in the province of Ontario, Canada.

Methods A rigorously designed literature search yielded

over 900 references which were then subjected to exclusion

criteria. The remainder was organized according to type of

intervention, based on the categories applied in two au-

thoritative systematic reviews and an analysis of the level

of evidence. Emerging themes in the literature were then

identified to provide a bridge between high-level evidence

and on-the-ground practice.

Results We identify three promising types of KT inter-

ventions: community-based health education; lay or peer

health education; and targeted or tailored interventions.

Each is summarized with illustrative examples and a

summary of key themes and considerations.

Conclusions The authors conclude with a summary the

types and a decision tool designed to help KT and

implementation teams select interventions which could be

adapted to their own context.

Keywords Knowledge translation � Cancer screening �
Public health intervention Community-based

Introduction

The gains made in fighting cancer over the last few decades

have been substantial. In Canada, 5-year survival rates are

estimated to have increased for all cancers from 56 % in

the mid-1990s to 63 % now; yet two of five Canadians are

still expected to develop cancer in their lifetime, and about

one in four will die from the disease (Canadian Cancer

Society’s Advisory Committee on Cancer Statistics 2013).

Organized programs in Canada and elsewhere have the

goal of ensuring that more cancers are detected early in

more people (Carrieri and Wuebker 2013). However, some

studies have found that even where these programs exist,

disparities in screening uptake remain for specific sub-

groups (Carrieri and Wuebker 2013; Ouedraogo et al.

2014). Frequently, such programs can only serve those

people fortunate enough to have nearby accessible primary

care providers (Honein-abouhaidar et al. 2013). In Ontario,

where this review was conducted, organized screening

programs exist for breast, cervical, and colorectal cancer.

To support initiatives to raise participation in screening, we

reviewed hundreds of studies identifying barriers to

screening access related to age, ethnicity, race, First Na-

tions/Inuit/Métis identity, immigration status, dis/ability,

gender identity and sexual orientation, socioeconomic

status, geography, and other factors; and interventions to

mitigate those barriers. Some subgroups in particular—

newcomers and immigrants, rural and remote populations,
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and people living on low income—are proportionally over-

represented in many Canadian regions. This diversity poses

challenges to planning and delivering population-wide,

effective interventions to raise screening rates.

As part of a project to develop an evidence-based

strategy for public-oriented knowledge translation (KT)

and education to raise screening rates, this literature review

was conducted to identify exemplary interventions from

the field. For our purposes, we sought interventions that

aligned with a KT approach that sought to identify barriers

to target groups, apply that knowledge to the design of the

intervention, and ideally, incorporate an evaluation com-

ponent (such as assessment of movement from ‘‘no intent

to screen’’ to ‘‘intent to screen’’ between baseline and post-

intervention). The projects chosen for this review reflect

the recommendations of systematic reviews on effective

interventions, demonstrate a robust approach designed to

reach a specific population subgroup, and provide sufficient

level of detail (including, ideally, an evaluative compo-

nent) to support their adaptation in different contexts.

Methods

Research question

The question we sought to answer with this review was:

which interventions have been found effective in support-

ing underscreened people to participate in cancer

screening?

Search parameters and strategy

Search terms were developed to include screening program

focus (e.g. colorectal), intervention type, and populations

of the non-screening public targeted, and outcome of

intervention (e.g. changing awareness, attitudes, and/or

health behavior in non-screeners) (Fig. 1).

Using publicly available resources we searched

MEDLINE, CINAHL, EMBASE, and PsycINFO to

locate references. The bibliography was organized us-

ing the Zotero reference management system. We

searched for articles published in English, and studies

based in Canada or countries with similar systems

including the United States (US), United Kingdom,

Australia, New Zealand, and selected studies from

Continental Europe.

Yield and inclusion/exclusion criteria

Searches identified 988 citations, 790 of which remained

after screening for relevance and time period (see Fig. 2).

We developed inclusion criteria and classified the

strength of interventions based on a framework developed

by Brennan, Brownson and colleagues (Brennan et al.

2011; Brownson et al. 2006). The typology they propose

classifies evidence in four tiers:

• Tier 1 Effective: authoritative, rigorous systematic

review (high-level aggregations)

• Tier 2 Effective: high-quality study with peer review

(rigorous individual studies)

• Tier 3 Promising: published or unpublished evaluation

report of a project

• Tier 4 Emerging: practice summary, analogy to related

topic, or untested innovation.

Organizing the evidence in this way allows an addi-

tional level of discrimination between interventions (e.g.

effective interventions may be more readily adaptable into

a new context than promising ones; emerging interven-

tions should only be monitored until further evidence

accrues). In adapting this approach we developed

POPULATION

+

INTERVENTION

+

OUTCOME

Breast screening 
OR mammogra*

barrier
best prac�ce a�tude

campaign OR program OR interven�on awareness

educat* OR informa�on knowledge

Cervical screening 
OR Pap test

health promo�on behaviour

policy OR legisla�ve OR regulatory change OR increase

evalua�on par�cipa�on

Colorectal screening 
OR FOBT

public engagement uptake
[social OR mass OR small] media structural OR system

[social] marke�ng
Peer

Fig. 1 Search parameters
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inclusion criteria (applied during review and screen of

literature) to fit the classification scheme, as outlined in

Table 1.

All abstracts of retained citations were reviewed for

relevance, and of this total, 141 were included in the initial

project report which featured literature on barriers

48 records 

141 records 
Limit to studies with sufficient detail to assist with adap�ng to 
the Ontario context; limit to those that target underserved 
groups similar to those in Ontario 

76 excluded 

790 records 
Limit to interven�on studies classifiable in the adapted 
Brennan/Brownson framework (Tier 1 Effec�ve, Tier 2 Effec�ve, 
Promising, Emerging) 

649 excluded 

988 records 
Limit to studies published within previous five years at �me of 
review; narrow to interven�ons pertaining to cancer screening 198 excluded 

Fig. 2 Flow chart of search

yield and records included.

Initial yield based on search

strategy to target resources on

a barriers to screening and

b interventions to support

screening uptake; limited to

those published in English and

based in Canada or proximal

systems to adapt lessons learned

(the United States,

Commonwealth and European

countries)

Table 1 Detail on inclusion criteria

Indicators Inclusion criteria Tier

1 2 3 4

Evaluation or research design Experimental, quasi-experimental, prospective cross-sectional studies and natural experiments R R P P

Design using quantitative or qualitative data R R R P

Quality of execution and

internal validity

Samples include participants within age and gender demographics relevant to screening for breast,

cervical, and colorectal cancer

R R R P

Samples include hard-to-reach targeted populations such as immigrant, low income, rural or

remote, low literacy

D D D P

Summative evidence for changes in awareness or knowledge of cancer and importance of

screening

R R P P

Summative evidence for changes in health behaviors such as information seeking and intent to

screen

R R R P

Summative evidence for impact on actual screening rates D D P P

Internal validity R R D P

Reach Intervention application to relevant age and gender groups R R R R

Intervention application to targeted populations R R R R

Duration of intervention exposure or participation D D D P

Capacity to impact large populations D D D P

Impact on targeted populations D D D P

No harm to populations or subpopulations R R R R

The presence of each criterion is noted as required (R), desired (D), or possible (P). We omitted three additional indicators from the framework—

adoption, implementation, and sustainability—as unlikely to be generalizable from health care contexts external to Canada
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(including theoretical contributions) as well as interven-

tions. 48 records were retained for this narrative review;

most are US-based, in part due to the level of detail pro-

vided and similarity to Canadian population and

geography.

Organizing our findings: the evidence on interventions

We consulted two authoritative systematic reviews on in-

terventions to increase participation in organized screening

programs for breast, cervical, and colorectal cancer (Sa-

batino et al. 2012; Brouwers et al. 2011) which agreed,

with some qualifications, that three intervention elements

were found effective across screening programs: client

reminders, small media, and one-on-one education. While

we identified several broad types of intervention employing

one or more of these elements, for the purposes of this

narrative review we focus on three (overlapping) ap-

proaches which can be implemented in different

communities: community-based, lay or peer, and targeted

or tailored approaches. To be explicit: one-on-one educa-

tion is central to lay or peer approaches; small media such

as handouts are a key feature of community health

education, and targeted or tailored approaches may involve

all one-on-one education, handouts, and reminders.

While systematic reviews are appropriately regarded as

sound support for policy decisions, implementation plan-

ning requires more detail and context than they can

provide. This review gives context to the systematic review

evidence by detailing factors contributing to success of

tested examples, and speculating on how these could

contribute to a KT strategy. After summarizing these ef-

fective features we develop a sample template for the

application of evidence to planning—knowledge to ac-

tion—as described in the ‘‘Discussion’’.

Results

Community-based interventions

A systematic review of colorectal screening initiatives with

multi-ethnic populations found that respect for community-

level factors was a key feature of the most successful in-

terventions for underserved communities (Morrow et al.

2010). Such interventions are often designed through

partnerships with community organizations, local busi-

nesses, and/or governments.

Several studies have shown how community-based

partnerships and community-designed interventions can

help reach underserved populations including recent im-

migrants (especially those with language barriers), people

with literacy challenges, and people on low income. An

Adult Learning Centre partnered with the Mayo Clinic in

Rochester, Minnesota to deliver educational sessions and a

free breast exam to low literacy and non-English speakers

twice a month (Pruthi et al. 2010). Literature at eighth-

grade level literacy was distributed at these sessions.

Twenty-six language-specific educational sessions were

held with over 300 women in the 4 years of the project

(Spanish, Somali, Arabic/Sudanese, Cambodian, Chinese,

and English). Of these, 113 women (76 for the first time)

had mammograms, sonograms or both. One woman was

diagnosed with breast cancer, and many others were treated

for minor conditions. In a larger, multi-site initiative,

YWCAs in 30 US states delivered the ENCORE breast and

cervical cancer outreach educational program to low-in-

come and minority women (Fernandez et al. 2010).

Community partnerships were established to customize

programs, taking into account communication, transporta-

tion, child care, language, and disability barriers. Of

women reached for follow-up after the first 2 years, 87.7 %

of those non-adherent at baseline had completed mammo-

grams; 62.2 % had received a Pap test. The project is

estimated to have reached close to 100,000 women, with

over 50,000 reporting completing mammograms and al-

most 35,000 reporting completing a Pap test over 4 years.

Finally, the Asian Grocery Store-based Breast Cancer

Education Program (Sadler et al. 2012), a randomized

controlled trial (RCT) conducted in California (n = 1540),

placed student health educators in stores catering to local

Chinese, Filipino, Korean and Vietnamese communities.

Outreach events featured educational posters and token

incentives for study participants. Women were randomized

to an education session on either breast cancer or prostate

cancer (speaking to gendered family health caretaker

roles), and follow-up evaluation was conducted to deter-

mine adherence to breast cancer screening guidelines

(measured by self-report scheduling of a mammogram or

clinical breast exam, or CBE). Of women who were non-

adherent at baseline, the intervention increased adherence

in scheduling CBEs, and significantly increased scheduling

of mammograms. This research team was also responsible

for the Black Cosmetologists Promoting Health Program

(Sadler et al. 2011), another California-based RCT

(n = 984). This study enlisted African-American commu-

nity church leaders who recruited cosmetologists as lay

health educators—on breast cancer, for the intervention

arm; on diabetes, for the control arm. The results showed

significant increase in mammography compared to baseline

for both intervention and control groups.

In Western New York State, the Good For The Neigh-

bourhood (GFTN) (Tumiel-Berhalter et al. 2011) initiative

was developed by a not-for-profit arm of a health insurance

provider, the Independent Health Foundation (IHF), which

delivers open community-level programming. IHF
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developed a ‘park and stay’ model to reach four commu-

nities in Western New York (two African-American, one

Puerto Rican, one Seneca Indian) selected due to risks

including rates of obesity, asthma, diabetes, smoking, and

living in poverty. IHF partnered with community organi-

zations, and participants helped to tailor program design to

each community. The overall principle was to set a regular

event one evening a month, where community members

could attend to access on-site health education, monitoring

(e.g. weight, body mass index, blood pressure, cholesterol,

glucose), nutrition advice, an ‘‘Ask the Expert’’ table

staffed by physicians and pharmacists, and free fruits and

vegetables supplied by local markets. In between events,

GFTN also offered healthy eating and physical activity

sessions, as well as tracking for participant households and

health risk assessments, to support positive lifestyle chan-

ges. In the first 4 years of this ongoing program it is

estimated that over 3500 people participated across the four

communities, and evaluation is ongoing.

A community-based design approach was also used in

the development of a breast screening program for Hopi

women in Arizona (Brown et al. 2011). This project was

built on Centers for Disease Control and Prevention (CDC)

funding for a breast and cervical cancer prevention (BCCP)

program—usually involving education and attention to

structural barriers—received by the Hopi Tribe, after a

1993 survey revealed a 50 % screening rate. Ten years

later, the tribe approached the Native American Cancer

Research Partnership and clinical and university partners

for assistance in evaluating the program. The survey had a

high response rate and showed significant increases in Hopi

women’s awareness. It also showed a 20 % increase in

percent of women reporting mammograms, which was

validated through matching to programmatic data collected

by CDC. As the Hopi Tribe held the grant and was re-

sponsible for implementing the program, the success of the

program may be attributable to its community-driven de-

sign. Community-based interventions have been applied in

other tribal communities; for example, a small pilot using

community-based participatory research and the Social-E-

cological Model (Bronfenbrenner 2005) where community

involvement helped to define questions about knowledge

and attitudes regarding breast cancer in a New Mexico

Indian tribe (English et al. 2008). It is important to re-

member that despite a smaller local-level focus, the impact

of community-based interventions may be great. The CDC

has developed other large programs with this in mind, for

example, the Racial and Ethnic Approaches to Community

Health (REACH) program which supported over 40 com-

munities. In one, community health workers (CHWs)

educated over 24,000 Laotian and Cambodian women over

4 years, and personally accompanied over 1800 women to

screening sessions (Ngoc Nguyen et al. 2008).

Summary

While community-based initiatives vary widely in design,

we can point to two common themes. First is the role of

community partnerships to better the odds that community

members’ needs are met, health education is delivered

using appropriate local channels, and overall burden on

resources is eased. As we have seen from these examples,

community partner organizations can provide access to an

already dedicated audience (some of whom may not be

accessing health care otherwise), can lend their deep

knowledge to an intervention’s design, and their authority

to messaging. Another aspect of community-based projects

is their openness to community-driven design. We can see

from many examples that health promotion projects which

have been successful in communities have attempted to

reach people where they go about their daily activities, to

deliver the message that health care is not reserved for the

yearly checkups.

Lay and peer interventions

It is not always practical to recruit a professional health

educator; as an alternative, many projects have enlisted the

help of lay or peer health educators who volunteer their

time or receive nominal compensation (Simoni et al. 2011).

Their advantage is in their ability to reach certain

populations by virtue of an already-established position in

the community, or shared culture and/or language. A 2009

systematic review (Martı́nez-Donate 2009) on the use of

lay health advisors to promote breast and cervical cancer

screening among Latinas found that the majority of studies

identified had used methodology too weak to support evi-

dence-based practice, although two studies (of 14 that met

inclusion criteria) showed evidence of effectiveness. In

contrast, a systematic review of 30 studies (Hou et al.

2011) on culturally appropriate cancer screening interven-

tions for Asian-American populations—Vietnamese,

Korean, Chinese and Taiwanese, Cambodian, Filipina, and

Mixed Asian—found the most effective interventions to be

those using community-based lay health workers (LHWs)

(especially when combined with locally targeted education

campaigns). Finally, a 2011 systematic review (Wells et al.

2011) comprising 18 studies and over 26,000 participants

provides the strongest support, finding that women who

participated in this type of intervention were significantly

more likely to complete a mammogram, where workers

were matched to women by ethnicity or race, the effect on

likelihood of mammography uptake was stronger.

Among the many LHW intervention studies designed to

reach Asian-American communities, an RCT tested this

approach on breast cancer screening uptake in California

Vietnamese-Americans (Nguyen et al. 2009). LHW
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outreach was combined with a media education campaign

in one arm, tested against media education only. Partner-

ships were established with community-based

organizations who hired Vietnamese coordinators to re-

cruit, with a stipend, ten Vietnamese women to serve as

LHWs. LHWs were trained on how to recruit participants

using lecture, role-play, and group discussions, and offered

a small cash incentive to 22 recruits each (n = 1100).

Small group sessions using various educational resources

from a toolkit were employed to raise awareness and an-

swer questions about mammography. The media education

campaign ran community-wide in Vietnamese language

newspapers, radio, and television. The LHW ? media

education intervention significantly increased awareness,

mammography uptake, and clinical breast exam uptake.

Similarly, a small (n = 81) participatory design study us-

ing Cantonese focus groups to improve colorectal

screening among Chinese-Americans (Nguyen et al. 2010),

led to a significant increase in awareness and intent to

screen in this mostly non-screening sample. More impor-

tantly, the team noted ‘‘an important and often

underappreciated’’ (p. 411) effect of LHW interventions is

their impact on community capacity building, as informa-

tion shared in outreach sessions was spread through

community social networks.

Latino communities in the US have also been engaged in

interventions using LHWs, or promotoras de salud (or

promotoras): generally female community members trained

as lay health educators. In one study a community-based

group randomized trial (n = 1006) enlisted Latina health

workers to increase breast, cervical or colorectal screening

in low-income Latina women in Phoenix, Arizona (Larkey

et al. 2012). Participants were randomly assigned to two

eight-week interventions: individual educational sessions or

social support groups. Both were found to significantly in-

crease screening behaviors. Another randomized study

(n = 2542) aimed at Latino populations across multiple

sites tested an educational peer volunteer program called

Esperanza y Vida (Hope and Life) (Jandorf et al. 2012;

Saad-Harfouche et al. 2011; Sudarsan et al. 2011; Erwin

et al. 2012). The intervention arm involved a breast and

cervical cancer education program, led by cancer sur-

vivors—sobrevivientes—who shared personal stories about

screening and survival; the control arm involved a diabetes

education program. The investigators found a significant

improvement in knowledge after the intervention, but both

arms showed an increase in screening by previously non-

adherent women (with no significant difference). Similar to

the Asian-American study, the researchers concluded that

the community-based, peer-led element of the study design

helped build social capital and community knowledge,

which were more important for screening participation than

specifically increasing knowledge of cancer.

Lay health worker interventions have been the subject of

several randomized trials targeted at reaching low income

populations, particularly in the US. An RCT (Ahmed et al.

2010) (n = 2357) designed to test the effect on mam-

mography uptake of two interventions for very low-income

women—a reminder letter, and a stepwise intervention

combining reminders with LHW counseling—found both

interventions increased screening compared to the control

group (16, 27 and 13 %, respectively). However, only the

LHW intervention showed a significantly higher effect,

with participants twice as likely to receive screening

compared to the control group, and 69 % more likely than

the reminder-only intervention. Several such studies have

focused on low-income Appalachians, whose access to care

may be further complicated with rural residence—and rural

populations have among the highest for rates of cancer

incidence and lowest rates of screening in the US. For

example, the Food Pantries project (Bencivenga et al.

2008), designed to promote no-cost mammography with

low-income rural Appalachian women, involved commu-

nity partnerships, one-on-one counseling, and small media.

While reaching a small population (379), over 1/3 was

screened and breast cancer detected and treated in three.

Our closing example is an approach to raise cancer

awareness within an Aboriginal community. Set on an

Apsáalooke Reservation in the US, the Messengers for

Health project (Christopher et al. 2008) took a community-

based participatory research approach to develop a lay

health advisor (LHA) intervention targeted at Native

American women, who are known to have a significantly

higher cervical cancer mortality rate than the general

population. Evaluation was conducted using qualitative

(field notes, meeting minutes, health and community

worker perceptions) and quantitative (pre- and post-test

interviews) methods. Messengers were nominated by

community members and trained in communicating health

information, then began education and outreach activities

including meeting with women to encourage scheduling

Pap tests. The evaluation showed that participants were

significantly more knowledgeable about, and comfortable

discussing, cancer than at the study outset. The authors

observed that to establish trust, much time was invested in

building relationships between the academic researcher and

the community-based researcher before the project began.

The success of the intervention depended upon the access

community members had to observing all elements of the

research process. The issue of trust between Aboriginal

peoples and Western medicine has been addressed else-

where. For example, an Australian study led by Aboriginal

researchers used social inclusion theory to explore how

historically marginalized people experience poor access to

health (in this case, cancer care) services (Treloar et al.

2014). This study, recruiting Aboriginal participants who
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had experienced cancer or cared for someone with it,

identified culturally aware patient navigation—such as that

provided by other LHW interventions described here—as a

promising step towards socially inclusive health services.

Summary

Among the benefits of lay health worker interventions are

(a) their ability to use their position in the community and

existing relationship to be a bridge between professional

practitioners and groups with barriers to accessing clinical

health care; (b) their empathy (and/or cultural affinity)

which helps them reach out to their underscreened audi-

ence, and (c) their capacity to provide interventions in a

resource-effective manner. Some key points emerge from

this literature. First, lay health workers will not necessarily

be effective in a general population, but have been shown

effective with specific cultural groups—providing assis-

tance with understanding an unfamiliar system,

transportation or child care, and even language translation.

Second, lay health workers may be effective for working

with other marginalized populations who may not see their

health as a priority in their hierarchy of needs—such as

low-income groups. Finally, the effectiveness of lay health

interventions may be difficult to assess unless a mechanism

for evaluation is established at the design stage. Indicators

such as stages of change in health behavior (e.g. from no

intent to screen, to intent to screen, to completion of

screening) could be linked with LHW involvement to

assess the effectiveness of the intervention.

Targeted or tailored interventions

‘‘Tailoring’’, as used here, refers to flexible interventions

designed to address health behaviors (possibly culturally

influenced), knowledge needs, and barriers to participation

in cancer screening (such as navigation support). As a re-

view of Canadian interventions targeted at immigrant

subgroups found, interventions are more likely to achieve

their desired outcomes if they are tailored to specific cul-

tural groups (Schoueri-Mychasiw et al. 2013). One

systematic review of 31 studies designed to improve cer-

vical screening uptake, follow-up after an abnormal screen,

diagnosis, and treatment in racial and ethnic minority

populations (Glick et al. 2012) concluded that there was

insufficient evidence to support the use of any interventions

to increase uptake. The exception: low to moderate evi-

dence for telephone and lay health worker support, with

navigation tailored to the patient’s needs (e.g. help

scheduling appointments, finding low-cost transportation).

The authors recommend these approaches but warn against

navigation alone without education or support, and suggest

further studies to build evidence of effectiveness in specific

racial or ethnic communities. Finally, a review of inter-

national studies on interventions to increase screening

uptake in women with low socioeconomic status (Spadea

et al. 2010) found that organized screening programs alone

are not effective at reducing the health inequities which

create barriers for low-income women. The most effective

strategies identified were those that relied on theoretical

models of behavioral change to develop individually tai-

lored messages to support uptake. The authors recognize

such interventions are challenging to implement on a large

scale, but have proven successful when targeted at specific

groups such as low-income, ethnic minority, or immigrant

populations.

Computer-tailoring—using programs or web tools to

customize feedback and support patient decision-making—

have been found effective in some areas (Albada et al.

2012; Krebs et al. 2010; Layton 2012). An RCT

(n = 1224) comparing the relative effectiveness of tailored

intervention software, the CDC’s Screen for Life program,

and a survey-only arm to increase rates of colorectal

screening (Vernon et al. 2011) found no significant dif-

ferences in intent to screen—but the tailored intervention

showed positive effect on screening among those who had

a family history of colorectal cancer. An RCT testing a

computer-delivered tailored intervention to support uptake

of colorectal screening provided tablet computers to the

intervention arm in a sample of African-American par-

ticipants (n = 556) (Rawl et al. 2012) to run assessments

of their risk and barriers to screening. The program then

delivered tailored messages, graphics and video in re-

sponse. The intervention was shown to improve

knowledge, change health beliefs consistent with behavior

change, and reduce perceived barriers to screening. In a

variation on the health-belief-tailored computer-delivered

intervention, one study looked at the effects of tailoring to

knowledge (Jerant et al. 2013) to support patients making

screening choices. Drawing data from an ongoing multi-

site RCT (n = 1164) of an interactive multimedia com-

puter program designed as a decision aid between fecal

occult blood test (FOBT) and colonoscopy, differences

across ethnicity (Hispanic/non-Hispanic) and language

(Spanish/English) were explored. Participants had the op-

tion of selecting program elements appropriate for their

literacy, language skills, and health literacy. A significant

difference was found between the intervention and control

arms with regard to each patient’s ability to formulate a

screening preference.

REACH interventions have sometimes employed more

traditional motivational methods as part of tailoring to

specific groups. One program in Boston (led by the Boston

Public Health Commission and funded by the CDC) ad-

dressed barriers related to social determinants of health

with the goal of decreasing deaths due to breast and
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cervical cancer among African-American women (Clark

et al. 2009). This project recruited 918 women from pri-

mary care, social workers, and community-based

counselors who were identified as black or of African

descent, and at risk for having inconsistent or no primary

care. Participants were followed by case managers for

5 years via questionnaire, chart review, and statistical

correlates of mammography uptake and follow-up. Case

management increased screening uptake, and having a

regular health care provider supported first-time mam-

mography (consistent with other studies). The researchers

also found that housing concerns were an important barrier

to mammography uptake. Another REACH initiative de-

signed to promote both mammography and Pap screening

in African-American women was conducted in Alabama

(Fouad et al. 2010). 143 volunteers were recruited through

community organizations and events, trained to be Com-

munity Health Advisors (CHAs), and given a modest

incentive for each participant they recruited. On average,

16 participants were recruited per CHA, and 1513 of the

original 2333 recruits were retained at (multi-year) follow-

up. Participants were monitored for their movement be-

tween stages—from never, to infrequently, to regularly

screened. They completed a baseline survey and were as-

signed a tracking card containing tailored motivational

messaging for that participant. Cards of women due for

mammography were sent to CHAs to prompt them to make

contact, and talk through barriers to screening with these

women. The majority of participants made a positive

move: women in stage 2 rose by 4 %, and those in stage 3

rose by 6 %. Other studies have taken the approach of

assessing movement between stages, for example using the

Precaution Adoption Process Model (Weinstein 1988) to

identify and address barriers at each stage from ‘‘unaware

of cancer’’ to ‘‘decided to be screened’’ (as used in a project

to increase mammography in Latinas and American Indi-

ans/Alaska Natives (Engelman et al. 2011).

Summary

Evidence of the effectiveness for the targeted and tailored

interventions we reviewed, especially at the highest levels

(systematic reviews and meta-analyses) seems to be less

conclusive for tailored interventions than it is for lay or

peer health education. Nevertheless, tailored interventions

have been shown to improve awareness, knowledge and

uptake. Like lay health workers, this type of intervention

may not be suitable for a general population, but could be

effective with underscreened or at-risk subgroups, espe-

cially in terms of support to overcome barriers. Themes

apparent from this subset of the literature include: (a) they

tend to be effective when health beliefs and attitudes are a

significant barrier, as they use a theoretical underpinning

such as the Health Belief Model (Rosenstock 1966) to

support an evidence-based approach to tailoring; (b) they

may also be effective for reaching people who have bar-

riers associated with low literacy or education; and

(c) there is considerable variability in their resource re-

quirements, but some appear to be resource-intensive

(tablet computers, one-on-one staff time, etc.). In addition

to these more specific points, generally speaking there

appears to be utility in culturally tailoring messages to

different audiences—even quite simply through small

media or lay health education.

Discussion

Based on the evidence reviewed, we developed a decision

tool to add to the resources available for intervention

planners. Figure 3 shows a possible decision-making pro-

cess for planning interventions to increase participation in

cancer screening. This example represents evidence-based

decision-making as it might apply to a community known

to have disproportionately high populations of immigrants

who may have a language barrier, and disproportionately

low rates of participation in screening programs. The target

audience is identified on the basis of data from regional

demographics and best available knowledge about under-

screened subgroups, and the intervention—in this case, a

lay health worker program—is selected according to evi-

dence on barriers and effective interventions to reach this

subgroup. This diagram is a necessarily oversimplified

representation of the process, but could be used as a tem-

plate to promote thinking about the connection between

evidence and action—and between lessons learned

‘‘there’’, and whether they can be applied ‘‘here’’ (wherever

that may be).

Systematic reviews are used to support planning because

they show what is effective across multiple study ap-

proaches and a variety of contexts, but drawing conclusions

across broad populations necessarily brackets or elides

differences between groups. The value of adding an in-

depth analysis as we have attempted in this review is to

unearth the minute level of detail required for KT planning

and implementation, revealing how or why some inter-

ventions work better or worse with various populations—

detail which may be ‘‘invisible’’ at the higher level of re-

view and synthesis.

Successful interventions in each type of approach had

common elements. Community-based approaches were

most effective when based on community-driven design

and partnerships; lay or peer health educators were best at

reaching particular groups, such as immigrant communities

or people on low income; and targeted or tailored inter-

ventions addressed barriers associated with health beliefs
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(including culturally determined ones) or literacy. There

are, of course, limitations to this review. To begin with, the

interventions covered here target specific groups; it has

been argued that compared to a diversity-based approach

this risks being reductive and discriminatory (Razum and

Spallek 2014). Our argument would be that regardless of

the target audience, planners must engage with the people,

the context, and the evidence thoroughly from the outset.

Further, cancer screening itself is not uncontroversial.

Debates continue around appropriate intervals and methods

for screening, costs, and harms vs. benefits. Our objective

with this work, however, has been to identify ways to raise

participation in screening according to the evidence-based

guidelines informing organized screening programs in our

area; thus, these controversies fall outside the scope of the

current work. A further issue is that the centrality of

education to these interventions may be problematic, and

increased knowledge is no guarantee of achieving the de-

sired behavioral change. Here, we would argue for the

importance of aligning methods, objectives, and indicators

to support an evaluation plan capable of assessing whether

the tools used and resources invested in an intervention

were justified.

Many of the studies we have presented here have their

own limitations; some were able to assess changes in

awareness, knowledge, health beliefs, or intent, but less

able to assess the intervention’s impact on actual screening

rates. Even in interventions with positive impacts, the

Evidence-based statement 7: In some studies lay 
health educators can measure changes in health 
beliefs and behaviours through stages of change, e.g. 
initial stage (“no intent to screen”) to end stage 
(“completed screening”).  Movement can be assessed 
by self-report or by setting screening appointments; 
completion can be linked to clinical data.  

TARGET AUDIENCE

Underscreened individuals whose barriers relate to 
experience as an immigrant (e,g, language barriers, 

knowledge of the system, structural and social 
supports)

SELECTION OF PILOT REGIONS

Three to four regions selected for comparative 
evaluation (differing across key features such as 
country of origin, urban/rural split, age etc). In 
each context, community partnerships would 
support the design process and be more likely 
to achieve desired outcomes.

Evidence-based statement 5: Interventions relying 
on lay or peer health educators have been effective in 
reaching immigrant groups 

SELECTION OF INTERVENTION

1) Lay health worker (LHW) intervention based on 
one-on-one education 

2) “What to expect” video for clinic-based 
education

Evidence-based statement 6: Evidence supports 
the use of educational videos in clinical settings for 
immigrant communities, particularly where there is a 
language barrier (as videos provide explanatory 
images and can be dubbed in translation).  May also 
address cultural barriers associated with privacy of 
the body / discomfort in discussing procedures.  

EVALUATING OUTCOMES

Possible indicators for LHW interventions:

Changes in health beliefs (assessed 
qualitatively at intervals via surveys assessing 
beliefs and knowledge) 
Change in health behaviours (assessed 
quantitatively through stages of change and 
linked to clinical data showing screening is 
completed)
Comparison between pilots to indicate features 
of populations most likely to respond to 
intervention

Evidence-based statement 3: Language is a clear 
barrier to accessing screening and other health care 
services. 

Evidence-based statement 4: Data is available to 
show regions with high immigrant populations and
high populations whose language for communication 
is not an official language and the highest shortfall 
(numbers of eligible people) in screening rates. 

Evidence-based statement 1: Interventions relying 
on lay or peer health educators have been shown to 
be effective for reaching immigrant populations -
known to experience barriers to screening different 
from the general population.

Evidence-based statement 2: Immigrants comprise 
3% of the Ontario population, however some regions 
show an immigrant population of over 40%. 

Fig. 3 Sample decision chart

for intervention planning
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authors were not always able to attribute that impact to a

specific feature of the intervention. This is why the iden-

tification of desired outcomes and indicators of success is

so vitally important, if KT intervention designers are to

know whether they have truly achieved their goals.
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