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Abstract

Background—Reduction of cancer-related disparities requires strategies that link medically 

underserved communities to preventive care. In this community-based participatory research 

project, a public library system brought together stakeholders to plan and undertake programs to 

address cancer screening and risk behavior.

Methods—This study was implemented over 48 months in 20 large urban neighborhoods, 

selected to reach diverse communities disconnected from care. In each neighborhood, Cancer 

Action Councils were organized to conduct a comprehensive dynamic trial, an iterative process of 

program planning, implementation and evaluation. This process was phased into neighborhoods in 

random, stepped-wedge sequence. Population-level outcomes included self-reported screening 

adherence and smoking cessation, based on street-intercept interviews.

Results—Event history regressions (n=9,374) demonstrated that adherence outcomes were 

associated with program implementation, as were mediators such as awareness of screening 

programs and cancer information-seeking. Findings varied by ethnicity, and were strongest among 

respondents born outside the U.S. or least engaged in care.
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Conclusion—This intervention impacted health behavior in diverse, underserved and vulnerable 

neighborhoods. It has been sustained as a routine library system program for several years after 

conclusion of grant support. In sum, participatory research with the public library system offers a 

flexible, scalable approach to reduce cancer health disparities.

Keywords

community-based participatory research; comprehensive dynamic trial; cancer screening; 
diversity; sustainability; event history analysis; interactive systems framework

Introduction

Low-income populations are more likely to be diagnosed with preventable cancers at later 

stages than the general population. Although disparities in cancer mortality have decreased 

over the past two decades (American Cancer Society, 2017), there are still marked 

differences due to race (DeSantis et al., 2016; Krok-Schoen, Baltic, & Paskett, 2017), 

socioeconomic status (Singh & Jemal, 2017), neighborhood resources (Hashim et al., 2016), 

and, in some instances, immigration status (Consedine, Tuck, Ragin, & Spencer, 2015; Torre 

et al., 2016). Cancer disparities arise in part due to differences in screening, risk behaviors 

and access to high quality care (American Cancer Society, 2011, 2017; Bradley, Schlesinger, 

Webster, Baker, & Inouye, 2004; Bradley, Webster, et al., 2004; Doubeni, Laiyemo, Reed, 

Field, & Fletcher, 2009; Elk & Landrine, 2012; Emmons et al., 2011; Husaini et al., 2001; 

Johnson, Mues, Mayne, & Kiblawi, 2008; Miranda, Tarraf, & Gonzalez, 2011; Taplin et al., 

2004).

Reduction of racial and ethnic disparities in cancer incidence, stage of presentation and 

outcome will require strategies that link medically underserved communities to preventive 

care. The National Cancer Institute’s Cancer Control Planet Research-Tested Intervention 

Programs (RTIPs) website lists 34 evidence-based approaches focused on cancer prevention 

and screening in urban community settings (Research Tested Intervention Programs, 2017). 

For example, Faith Moves Mountains was designed to promote cervical cancer screening 

among medically-underserved women through programs set in religious institutions (Studts 

et al., 2012). Shenson and colleagues (Shenson et al., 2001) demonstrated a program to 

promote mammography through influenza clinics. Several of these programs focus on 

specific ethnic groups, including Hmong (Kagawa-Singer, Tanjasiri, Valdez, Yu, & Foo, 

2009), Filipinos (Maxwell et al., 2010) and Vietnamese (Taylor et al., 2010) populations. 

Many examples of evidence-based strategies are available for implementation by 

communities across the country, including guidance on suitable settings and required 

resources. However, it is not clear which if any, of these recommended approaches are best-

suited to a particular community context.

The National Cancer Institute has developed programs like the Community Networks 

Project (Braun et al., 2015) and more recently, the Population-based Research Optimizing 

Screening through Personalized Regimens (PROSPR) Initiative (National Cancer Institute, 

2017) to mobilize community-based cancer prevention and screening efforts using and 

adapting evidence-based strategies. A number of authors describe community-based 

Rapkin et al. Page 2

Am J Community Psychol. Author manuscript; available in PMC 2018 September 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



participatory research efforts to engage local stakeholders in planning and adapting 

strategies to overcome cancer disparities (Gehlert & Coleman, 2010). Community-based 

participatory research is a partnership approach that equitably involves community 

members, local organizations and researchers in all aspects of the research, and in which all 

partners contribute expertise and share decision-making and ownership (Israel, Schulz, 

Parker, & Becker, 1998; Minkler & Wallerstein, 2011). Community-based participatory 

research is particularly suited to the development and adaptation of health promotion 

interventions that take into account ethnic and cultural variation, social instability and 

limited resources for preventive health. For example, Larkey and colleagues (Larkey, 

Gonzalez, Mar, & Glantz, 2009) discuss use of community-based participatory research to 

facilitate recruitment of Latinas to participate in a health promotion study. Strickland 

(Strickland, 2006) describes challenges encountered during a 10-year program of 

community-based participatory research to promote cancer prevention with Pacific 

Northwest American Indian Tribes. Nguyen and colleagues formed a coalition involving 

Vietnamese-Americans in Santa Clara County, California, to develop and implement a six-

component campaign focused on promoting Pap testing to detect cervical cancer. More 

recently, Davis and colleagues (Davis, Darby, Moore, Cadet, & Brown, 2017) used 

community-based participatory research to promote awareness of breast cancer screening 

among medically underserved African American women. For the most part, these and other 

community-based participatory research studies have focused on developing or tailoring 

strategies to address a particular type of cancer in a given community setting. There is 

considerable potential to use community-based participatory research as a basis for wide-

scale efforts to identify and resolve any variety of health needs (Rapkin, 2012; A. 

Wandersman et al., 2008)

Evaluation of the wide-scale impact of community-based participatory research is 

challenging because local stakeholders may choose to address different problems using 

different strategies. A method for evaluating the process and outcomes of community-based 

participatory research involves implementing a Comprehensive Dynamic Trial (Rapkin & 

Trickett, 2005) design. This design incorporates procedures for quality improvement by 

utilizing feedback about the intervention to refine and improves its performance (Rapkin & 

Trickett, 2005). As such, an intervention using the Comprehensive Dynamic Trial model 

constitutes an overarching process encompassing iterative cycles of implementation and 

adaptation (Rapkin et al., 2012; Tebes, Thai, & Matlin, 2014; Trickett et al., 2011). In a 

Comprehensive Dynamic Trial, intervention implementation must be examined and tracked 

continuously, to provide decision-makers with data about intervention process and 

performance. Intervention elements are represented as time-changing exposures that may 

vary across communities and participants. Decision-makers systematically use these data to 

identify possible modifications in order to support an ongoing process of problem-solving 

and quality improvement (Collins, Murphy, & Bierman, 2004). Behavioral measures of 

interest may be linked to differences in exposure to various intervention elements and 

program components, across settings and over time.

Queens, one of the five boroughs of New York City, is one of the most ethnically and 

culturally diverse counties in the country, comprising many distinct low-income 

communities, each with poor cancer outcomes. In order to address these disparities, our 
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team organized a partnership to conduct community-based participatory research which 

included four core members: a medical research institution, Albert Einstein College of 

Medicine; a cancer center nested in a public hospital system, Queens Cancer Center of 

Queens Hospital; the Queens Regional Office of the American Cancer Society; and the 

Queens Public Library System. There were several reasons for health agencies to join forces 

with the library system. Libraries are widely trusted and provide safe, accessible space for 

public programs in many communities, making them ideal partners and venues for 

community-based participatory research activities. In Queens, local libraries offer materials 

and services tailored to the ethnic and linguistic mix of the communities they serve.

The objective of our project, Queens Library HealthLink (HealthLink), was to demonstrate 

whether and how community-based participatory research would lead to a measureable and 

sustainable impact on cancer screening and preventive health behaviors in diverse, 

medically-underserved communities. We conducted this work over 48 months with 20 

panels of community stakeholders organized for this project, known as Cancer Action 
Council (Council). Consistent with community-based participatory research, each Council 

had the opportunity to identify community needs and to plan and test a number of programs 

specifically suited to local priorities and preferences. We were working on the premise that 

each community would be able to arrive at strategies and programs to meet identified cancer 

prevention and detection needs. There was, however, no expectation that communities would 

do the same thing in the same way to achieve these outcomes. Rather, through an iterative 

process of problem solving, we expected that the impact of strategies developed by 

communities would emerge over time.

Methods

Setting

Queens, the second largest borough of New York City has about 2.2 million residents, and is 

one of the most diverse counties in the United States, including households speaking over 

108 different languages. The Queens Borough Public Library System is the largest 

circulating library system in the country, with 63 community locations each serving a 

distinct catchment area of Queens. There is a public library branch within five minutes of 

every address in Queens. Local branches tailor their staffing, holdings, and public programs 

to the particular cultural and linguistic mix of the communities they serve. We purposively 

selected 20 of 63 Queens neighborhoods to participate in the study, chosen to maximize 

ethnic and geographic variation and to reach low-income populations disconnected from 

health care. Based on U.S. Census and New York City data, selected neighborhoods had the 

largest proportion of residents living below the federal poverty line, ranging from 12% to 

42% with a median of 18%. Between 16% and 33% of residents did not graduate high 

school, with a median of 29%. Neighborhoods varied considerably in terms of ethnic mix. 

Using median percentages to summarize across multiple neighborhoods, we selected six 

neighborhoods that were highly homogeneous, including five with majority African 

American residents (87%), and one neighborhood that was majority Hispanic – any race 

(80%). Nine neighborhoods were dominated by two ethnic groups, including five that were 

mixed Hispanic (35%) and White (31%), three that were mixed Asian (44%) and Hispanic 
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(41%), and one that was predominately Hispanic (60%) and African American (33%). One 

neighborhood had an African American majority (47%) with large Hispanic (23%) and 

White (23%) minorities. The remaining four were highly heterogeneous with relatively 

similar proportions of Hispanic (31%), White (28%), Black (20%), and Asian (20%) 

residents. Percent of residents born outside the United States ranged from 22% to 72% with 

a median of 48%. In addition to English (42%) and Spanish (29%), these neighborhoods 

included speakers of many other languages including Chinese, French Creole, Korean, 

Russian, French, Italian, Greek, and various Indic and African languages. Neighborhoods 

were relatively young, with median proportions of 30% of residents under aged 20, 33% 

aged 21–39, 28% aged 40–64, and 11% aged 65 and over. There were also differences in 

health needs. Six of the neighborhoods had from 15% to 50% higher than expected rates of 

incidence of at least one preventable or detectable cancers. Between 10% and 19% of 

residents in each neighborhood lacked health insurance. Between 6% and 15% of residents 

reported needing health care but not receiving it, with a median of 13%.

Organization

The HealthLink partnership constituted an interactive systems framework (Abraham 

Wandersman et al., 2008) for instituting population-level prevention, as defined by 

Wandersman and colleagues (Wandersman, Chien, & Katz, 2012; A. Wandersman et al., 

2008) (Figure 1). The Intervention Support system was primarily housed within the Queens 

Borough Public Library System. Support was also provided by the Queens Cancer Center, a 

component of New York City’s safety net municipal health system, and by the American 

Cancer Society’s Queens Regional Office. Queens Cancer Center and the American Cancer 

Society ensured that referral to low or no-cost cancer screening services and follow-up care 

as well as services for smoking cessation could be offered through HealthLink. We created 

two full-time library staff positions for community organizers with master’s degrees in 

public health. These HealthLink Specialists worked to establish Councils in each of the 

selected neighborhoods and served as the main contact among all components of the 

HealthLink. Councils consisted of local community volunteers interested in cancer, 

including cancer survivors and family members, community library staff, and representatives 

of religious institutions, community service organizations, small businesses, and health care 

agencies. The Councils served as the Intervention Delivery System. Each Council conducted 

community-based participatory research in order to plan, implement and monitor programs 

tailored to address health disparities affecting their respective communities, with guidance 

and direct operational involvement from the HealthLink specialists. Study investigators and 

research staff from the Albert Einstein College of Medicine served as the “Intervention 

Translation and Synthesis” system, including management of research and evaluation 

activities, scientific guidance on strategies to promote cancer screening, and access to local 

data on cancer-related needs. Project management and coordination were provided by a 

committee composed of project leaders from the Library system, the Queens Cancer Center, 

the Queens Region of the American Cancer Society, and Albert Einstein College of 

Medicine. The project was reviewed and approved by the Albert Einstein College of 

Medicine Institutional Review Boards.
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Design

The study applied a “stepped-wedge” design to phase in Council activities over time across 

20 communities (Figure 2). Our research design began with a six-month period of 

assessment before we began the intervention in any neighborhood. We then began to phase 

the intervention into two neighborhoods at a time. Every four months, the intervention was 

initiated in two new neighborhoods. It took ten four-month cycles to reach all 

neighborhoods.

Work was initiated in each neighborhood by two HealthLink specialists hired to work within 

the library system. HealthLink specialists had master’s degrees in public health with 

expertise in community organizing and health education. In each neighborhood, the 

HealthLink specialists conducted networking and key informant interviews to identify 

stakeholders that were interested in improving cancer prevention and screening. The 

stakeholders included cancer survivors and family members, representatives of religious 

organizations, health and social service agencies, small local businesses such as pharmacies 

and grocery stores, as well as library staff. These stakeholders formed the Councils for each 

of the 20 neighborhoods.

The baseline data collection period began simultaneously in all communities and continued 

until the initiation of formal Council meetings in each community. HealthLink Specialists’ 

efforts to organize local Councils began several months in advance of the Council’s planned 

start-date in each community. The date of the first Council meeting in a given neighborhood 

was considered the date of the initiation of the HealthLink intervention in that community. 

Initial council meetings were held in two new communities every four months, stepped-in 

for three years. Council activities were initiated in random sequence with the exception of 

the Central Library branch, which was included in the first pair at the request of the Library 

System.

Intervention

The HealthLink intervention entailed work with Councils to identify and understand local 

health needs in order to formulate and implement tailored education and screening programs 

(Roy et al., 2014). Councils in the 20 selected neighborhoods included over 100 community 

stakeholders representing 65 organizations. Councils generally included 3 to 7 members.

In each community, the intervention was conducted in two phases (Figure 2). The first 

phase, Direct Guidance, lasted for 12 months and included regular meetings of the Councils, 

organized by the HealthLink specialists. During that time, the specialists provided education 

on cancer screening, epidemiological data on local health statistics, and examples of 

programs that might be attempted in the community. Discussion at Council meetings in this 

phase focused on ensuring members’ familiarity with cancer-related issues and their 

familiarity with community partners, including the local safety-net hospital system, the 

American Cancer Society, and the research team. HealthLink specialists guided Councils in 

setting priorities and brainstorming ways to address identified needs. Councils could also 

draw on the four core HealthLink partner organizations to aid in planning and carrying out 

programs, and to identify evidence-based approaches to consider. Consistent with 
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Comprehensive Dynamic Trial methods, program results including attendance, participant 

feedback, and Council’s own observations were taken into account when planning 

subsequent programs.

Twelve months after initiation, each Council entered into the Program Consolidation and 

Sustainability phase (Figure 2). Councils continued in this phase for the remainder of the 

study. During this phase, HealthLink specialists worked with Councils to transfer leadership 

roles and to enable them to plan and implement programs more independently. Note that it 

was neither feasible nor desirable for HealthLink specialists to step away from Councils 

completely. Their continued involvement was necessary to help Councils gain access to 

program space and resources at local libraries, to draw on minimal seed funding available 

for local programs, and to answer questions about program plans and results. However, 

HealthLink specialists reduced their logistical support and their responsibility for organizing 

and leading monthly meetings during the Sustainability phase. HealthLink specialists 

worked with Councils prior to and after the initiation of the Sustainability phase to help 

develop and support Councils members in leadership roles. This approach proved to make 

implementation of the study feasible because it allowed HealthLink specialists to focus 

efforts on new neighborhood Councils as older Councils were assuming greater autonomy.

Councils were encouraged to mount any variety of programs that they deemed would best 

address local needs. They were encouraged to talk about any preventive-health issues related 

to cancer, as long as all information and materials provided conformed to National Cancer 

Institute guidance. Councils were always encouraged to review each of their programs and to 

make modifications to improve reach, impact and efficiency. Each Council had a budget of 

$1500 that could be used to offset any expenses associated with conducting programs (e.g., 

translation, purchase of intervention materials, incentives, and videography). Councils could 

also seek monetary or in-kind donations associated with offering programs.

Evaluation

Programs implemented by Councils were intended to have community-wide impact through 

increased awareness, improved access to preventive care, and diffusion of accurate cancer 

information. Although we tracked the numbers of people attending Councils’ various 

programs, we chose not to focus our evaluation on the health behavior of program attendees 

and participants. In order to evaluate the broad impact of the HealthLink intervention, it was 

necessary to institute a program of community surveillance. Prior to initiation of the 

intervention in any community, the research team began to conduct anonymous street 
intercept interviews with people who lived, worked, or otherwise spent time in each 

neighborhood. Intercept interviews were carried out completely separately from the 

Councils and the programs that they planned. Interviews were conducted in multiple public 

spaces (e.g., near parks, libraries, malls, major business districts) within the 20 selected 

communities for about 48 months. The research team was systematic in terms of 

approaching each neighborhood at different times of the day, ranging from mid-morning to 

early evening. Data collection occurred in different blocks of time on different weekdays and 

occasional weekends. We worked with local police precincts in each community to identify 

high-traffic areas that were safe for staff to approach people for these interviews. We were 
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often on public main streets but we were also in malls and shopping centers when it was 

particularly cold weather. Members of local communities were hired as temporary staff to 

serve as interpreters, so that we could obtain interviews in multiple languages. Each 

community was sampled in 15 waves over four years, beginning six months before Council 

meetings began in the first two communities, and continuing about once per quarter until one 

year after initiation of Council meetings in the final two communities. At each wave in each 

community, interviewers used random number tables to decide which passers-by to 

approach, stratified by apparent age (above and below 40) and gender. At least thirty people 

were sampled per neighborhood per wave.

Measures

Dependent variables obtained from the intercept interviews included questions adopted from 

the Behavioral Risk Factor Surveillance Survey (Mokdad, Stroup, & Giles, 2003; Remington 

et al., 1988; Zhang et al., 2015) to track self-reported rates of breast, colorectal and cervical 

cancer screening, attempts to quit smoking and tobacco cessation. It was necessary to gather 

data on all of these different behaviors because Cancer Action Councils had the latitude to 

address one or more cancer health disparity. Mediators potentially associated with the 

influence of HealthLink on these dependent measures included cancer knowledge, cancer 

information seeking, awareness of low/no cost cancer screening, health insurance, and time 

since most recent medical check-up. Moderators of intervention effects included 

respondents’ reported frequency of local library use. Demographic covariates included race/

ethnicity, country of origin, length of residence in current neighborhood. Health system 
covariates were also included to account for hospital closures and reduced access to low-cost 

screening due to the economic downturn as well as changes in mammography 

recommendations (Weiss et al., 2012). Individuals’ exposure to these covariates was 

determined by the dates of their survey interview relative to the timing of the health-system 

level events.

Modeling HealthLink Program Effects

We hypothesized that HealthLink’s impact on cancer-related behaviors and mediators would 

emerge over time in each participating community, in direct relationship to the cumulative 

frequency and reach of programs implemented by the local Council. In order to examine this 

hypothesis, we derived a set of five independent variables to describe survey respondents’ 

potential exposures to programmatic activity that had occurred within each neighborhood up 

to a given point in time: cumulative number of local programs, up to the month prior to a 

respondent’s completion of the street-intercept survey; cumulative community-wide 

attendance at those local programs; and number of months since the most recent local 
program to examine whether program influence decayed over time. We also included a 

measure of likely personal awareness of programs, based on the cumulative number of local 

programs weighted by respondents’ frequency of library use. In addition to local activity, we 

included the cumulative number of outside programs implemented by HealthLink elsewhere 

in Queens, inversely weighted by distance, to examine whether respondents received any 

benefits from HealthLink programs implemented by other Councils. These five indicators of 

program implementation and activity served as the independent variables representing 

HealthLink effects in event-history regression analyses to explain outcomes.
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Statistical Analysis

Event-history analysis was used to model how discrete occurrences and cumulative activities 

that unfolded over time affected indicators of interest (Allison, 1984). This application of 

multiple logistic regression analysis shows temporal associations between Councils’ 

implementation of programs and the rates of cancer-related health behaviors and mediators 

across the 20 participating neighborhoods. Event-history analysis allowed us to test the 

cumulative influence of programs and community attendance at programs, as well as decay 

of effects that occurred during time intervals between programs. HealthLink effects were 

tested after controlling for significant demographic and health systems covariates. In 

addition to overall program effects, we examined interactions between measures of program 

activity and patient demographics (i.e., age, gender [when applicable], race/ethnicity, U.S. 

nativity, education). Analyses of cancer screening and prevention behaviors were conducted 

including and excluding mediators in the model, to examine the hypothesis that 

HealthLink’s effects on screening were due to improved awareness or access to preventative 

care. We also conducted analysis to examine HealthLink’s impact of on cancer screening 

and prevention within the subgroup of respondents most disengaged from care (i.e., greater 

than two years since most recent check-up or without insurance).

Results

Council Programs

HealthLink specialists identified volunteers to participate as Council stakeholders in 20 

communities. Active Councils were established in 19 of 20 communities. In one community, 

Council members met sporadically and ultimately did not undertake any programs. Data 

from this community remains in the analysis (consistent with an “intention to treat”). Over 

the course of 48 months, the 19 active Councils implemented 192 programs.

Programs took place at local libraries (62%), various community (23%) and religious 

settings (9%) and the Queens Cancer Center (6%). Programs reflected the ethnic and 

cultural characteristics of the local community. In terms of content, most Council programs 

focused on a mix of health and wellness issues (38%) or general cancer information (19%). 

Other programs addressed specific screening topics including breast and cervical (23%), 

colorectal (11%), and cervical cancer only (3%), Cancer risk reduction was addressed in 

about one third of programs, including diet and exercise (26%), smoking cessation (6%), and 

sexually-transmitted infections (4%). Across all content areas, programs employed one or 

more modalities including education (e.g., lectures to promote cancer awareness by 

survivors or healthcare providers) (79%), entertainment or recreational activity (e.g., dance 

performance, quilting bee) (33%), direct linkage to care (e.g., referral to New York State 

Cancer Services Program, poolside skin cancer screening) (11%), and an on-site screening 

van (19%). Programs were delivered by a mix of Council members (27%), core HealthLink 

partners (26%) and HealthLink specialists (5%), as well as outside community organizations 

(29%), advocate and survivor organizations (25%), and medical and public health experts 

(18%). Programs were mainly conducted in English (97%) with some bilingual in Spanish 

(19%) or Chinese (2%).
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Phasing HealthLink into different neighborhoods over time allowed us to observe 

neighborhood variance in cumulative program activity over time. Figure 4 shows the mean 

number of programs implemented during every four-month trimester after initiation of the 

Council in each neighborhood. The first three trimesters of Direct Guidance showed a 

moderate level of program activity, corresponding to the initial year that HealthLink 

specialists worked intensively with Councils. After HealthLink specialist involvement was 

intentionally pulled back at the start of each Council’s second year Sustainability Phase, the 

average number of programs implemented by each Council tended to diminished for the next 

three trimesters. It seemed to take about a year of working independently for Councils to 

find their footing. At the beginning of Year 3, Councils’ rate of program implementation 

increased to levels about 70% greater than Year 1, when HealthLink specialists were 

involved. Of particular interest, number of programs over the last six trimesters shows 

alternating periods of low and high program activity, consistent with the iterative cycles of 

deliberation-implementation that would be expected in a Comprehensive Dynamic Trial.

Consistent with the Comprehensive Dynamic Trial model, we hypothesized that 

HealthLink’s impact on cancer-related behaviors in each participating community would 

emerge over time, in direct relationship with the cumulative frequency and reach of 

programs implemented by local Councils. In order to test this hypothesis, we examined how 

health behavior was associated with our five indicators of intervention effects number of 

local programs (overall or by topic); cumulative attendance months since the most local 
recent program, activity weighted by personal awareness of programs and the number of 

outside programs implemented elsewhere in Queens. These variables served to capture the 

ebb and flow of program activities evident in Figure 4 as they pertained to each 

neighborhood at any given point in time. These five indicators served as the independent 

variables representing HealthLink effects in event-history regression analyses to explain 

outcomes. Thus, the intervention “condition” to which any survey respondent was exposed is 

defined by the values on the aforementioned indicators of HealthLink program effects for 

each participant’s neighborhood up to the point in time that that individual was accrued to 

the study.

Sample Characteristics

Table 1 shows the characteristics of the 9,374 respondents to the brief street intercept 

interview. Demographic variables: As intended, the sample is balanced by gender (53% 

female) and age above and below 40 years. The mix of different races and ethnicities, 

country of origin, and levels of education reflect the diversity of Queens. Three quarters of 

sample have some form of health insurance, and a similar proportion have had a check-up in 

the past year. Over 60% of the sample report that they make at least some use of their local 

libraries. Mediators: Cancer knowledge was mixed, with 39% missing at least one of three 

basic questions. About 30% of the sample had sought information about cancer in the past 

year, and 19% stated that they were aware of free screening. Overall adherence to age- and 

gender appropriate screening recommendations in place at the time of the study was low. 

Among men and women 50 years of age or older, 59% were up to date on any recommended 

screening (colonoscopy in the past 10 years or stool tests in the past year). About 66% of 

women over age 40 reported having had a mammogram in the past year; 61% of women of 
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all ages had had an annual Pap test. Among 20% of the sample who said they were current 

or recent tobacco smokers, 59% had attempted to quit in the past year and 19% said that they 

were no longer smoking.

Impact of HealthLink on Mediators

Event history logistic regression analyses used measures of cumulative HealthLink program 

activity to account for variation in rates of health behaviors across neighborhoods over the 

course of implementation. Table 2 reports details of analyses on hypothesized mediators of 

HealthLink’s impact on cancer-related behaviors, including significant effects of 

demographic and health system covariates. The summary below focuses on observed overall 

and sub-group specific impact of HealthLink programs on mediators.

• The impact of HealthLink on awareness of free/low cost screening differed 

according to respondents’ race and ethnicity. Among Latinos, awareness was 

associated with cumulative attendance and impact tended to be sustained months 

after the most recent program, suggesting community-level diffusion. Awareness 

depended on personal exposure to the library among women and non U.S-born 

participants. HealthLink programs from nearby outside communities also 

influenced awareness among non-U.S. born, White and Asian respondents.

• Knowledge about cancer was associated with total number of outside 

HealthLink programs. This effect appears slightly stronger among U.S. born but 

weaker among Black respondents.

• Reported Cancer Information Seeking was more prevalent after recent 

programs and was also associated with personal exposure to the library, 

particularly among White and non-U.S. born respondents.

• Having health insurance was associated with the cumulative number of local 

programs. Beyond this overall effect, likelihood of having health insurance was 

associated with cumulative programs weighted by personal among female, 

younger, non-U.S. born and Latino respondents. Reported rates of health 

insurance were negatively associated with the cumulative number of outside 

programs, except among Asians respondents.

• Reporting a medical check-up in the past year was associated with cumulative 

number of local programs and was associated with sustained increases after 

programs.

Impact of HealthLink on Cancer Screening and Prevention

Table 3 depicts the complete event history regression model for colorectal, breast and 

cervical screening and smoking quit attempts. We found no effect on smoking cessation. 

Each regression model is controlled for demographic and health system covariates as well as 

mediators of health behavior. In general, mediators were all significantly associated with 

screening and smoking quit attempts in the expected directions. To better understand the 

influence of HealthLink on outcomes, we repeated analyses excluding mediators 

(Supplemental Table 1) and in a subsample of patients who lacked either health insurance or 
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routine check-ups visits (Supplemental Table 2). Relevant results of these supplemental 

analyses are reported in the text below.

• Colorectal Cancer Screening. Among Latinos, adherence to colorectal 

screening was associated with cumulative local programs. This effect remained 

significant after controlling for significant associations of colorectal screening 

with mediators. In the disengaged subgroup, cumulative attendance was also 

associated with increased screening among U.S. born respondents (OR = 1.24, 

95% CI = 1.03 to 1.49).

• Breast Cancer Screening. After controlling for mediators, we found that 

screening among immigrants was most prevalent after recent programs. Inclusion 

of mediators masked an association between mammography and cumulative 

programs among Asian women only (OR = 1.03, 95% CI =1.00 to 1.07). In 

analysis of the subgroup of women most disengaged from care, programs 

weighted by library use was associated with mammography among non-U.S. 

born (OR = .95, 95% CI =.90 to .99) while Latina were influenced by programs 

in adjacent neighborhoods (OR = 1.13, 95% CI = 1.04 to 1.23).

• Cervical Cancer Screening. Adherence to Pap screening was positively 

associated with the number of programs focused specifically on breast and 

cervical screening, particularly among White women. However, discussion of 

sexual risk behavior per se appeared to attenuate this affect. In analysis without 

mediators, it was also evident that the number of programs focused on breast and 

cervical cancer had a positive affect (OR = .91, 95% CI = .87 to .97) but 

cumulative attendance was negatively associated with cervical screening (OR = 

1.05, 95% CI = 1.01 to 1.10). This may suggest that smaller group programs to 

address cervical cancer have greater impact. Among Latinas only, rates of 

cervical cancer screening increased in the months after recent programs (similar 

to reported awareness of low/no-cost screening). For women in the disengaged 

subgroup, the effect of programs focused on sexual risk depended on women’s 

level education, apparently having greater benefit for non-high school graduates 

(OR = .41, 95% CI = .20 to .83).

• Attempts to Quit Tobacco Use were associated with cumulative number of 

local programs for all groups, and particularly among Latinos. However, this 

effect was attenuated for programs specific to risks of tobacco use. In analyses 

excluding mediators, the aforementioned effects remained strongest among 

Latinos. Asian respondents showed a different pattern, with quit attempts 

associated with longer delays after programs, suggesting an effect that emerged 

over time. Effects were similar in the subgroup analysis of people disengaged 

from care, with additional evidence that Latinos responded to greater attendance 

at local programs in their communities (OR = 1.82, 95% CI = 1.11 to 2.96), that 

programs focused on tobacco unexpectedly attenuated this effect (OR = .13, 95% 

CI = .03 to .65), and that effects of program increased over time for immigrants 

(OR = 1.87, 95% CI = 1.22 to 2.85).
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Discussion

This study is among the first to demonstrate methods to capture temporal associations 

between community-based participatory research program implementation and behavior 

change at the population level across multiple, diverse neighborhoods. Results indicate that 

public libraries can be an important partner in community-based participatory research, to 

reduce excess burden of cancer in medically-underserved communities. This intervention 

facilitated changes in mediators of cancer screening, suggestive of contemplation 

(awareness), preparation (information seeking) and action steps (obtaining insurance), as 

well as maintenance in terms of more routine use of primary care. (Prochaska & 

DiClemente, 1982) Rates of cancer screening were most affected among those at greatest 

risk, and were associated with cumulative programming or program attendance. For the most 

part, we did not observe differences among library users and non-users, suggesting broad 

diffusion. The Councils have remained active three years after the end of grant-funding, with 

Queens Public Library System support. As such, HealthLink was able to engender a stable 

and sustainable process for generating programs to address community health needs.

The results of this study support a vision for public health research and practice that utilizes 

on-going community-based problem-solving to build and sustain programs. This approach 

orients public health programs and policies toward continuous quality improvement. As 

observed here, such an approach can improve outcomes for more vulnerable and 

marginalized segments of the community. There is potential to achieve greater efficiency 

and, ultimately, institutionalization of successful approaches. A dynamic planning process 

makes it possible to respond to changing needs, unpredictable circumstances and emerging 

evidence. The delivery of interventions can be guided by the latest findings on effectiveness 

and tailoring along with emerging local evidence, as stakeholders gain experience in 

program planning and implementation. Rather than emphasize the dissemination of static 

intervention protocols, efforts to promote evidence-based public health practice should 

encourage community-engaged problem solving as the most viable way to improve reach, 

effectiveness, and performance in light of local circumstances. This approach would also 

facilitate the introduction of new scientific findings, as clinical advances in screening and 

prevention could readily be accommodated. By partnering with the library system as a 

mediating structure, it has been possible to sustain local stakeholders’ ability to address 

health problems with increasing autonomy.

By capturing data on program development and implementation over time, the 

Comprehensive Dynamic Trials design allowed us to observe the associate measures of 

intervention process and performance measures with increasing influence on target 

behaviors. This approach made it possible to empirically address the complexity of 

implementing programs in multiple different communities, as dictated by independent 

community councils. Roy et al. (Roy et al., 2014) details the process followed in our study, 

and describes the difficulty of some sites compared to others. Consistent with tenets of 

community-based participatory research, each group had the latitude to prioritize problems 

and address them in their own manner in the sequence and time frame of their choosing. The 

Comprehensive Dynamic Trial Design’s ability to examine the unfolding influence of 
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programmatic activity is fundamental to the evaluation of any intervention that involves on-

going planning and enhancement over the course of implementation.

Limitations

The caveats of the present research should be noted. In any research where it is not possible 

to isolate respondents, there is always the potential for outside factors to change over time, 

and to exert an influence upon dependent variables of interest that can confound intervention 

effects. Midway through the implementation of HealthLink, Queens began to experience 

significant impacts of the economic recession (Weiss et al., 2012). These challenges 

included but were not limited to: hospital closures, staff layoffs at partnering organizations, 

cuts in early detection screening programs, and reduction in insurance coverage in the 

population as a result of increased unemployment. In addition, changes to clinical guidelines 

for breast cancer screening occurred (U.S. Preventive Services Task Force, 2009). These 

disruptions individually and collectively reduced access to screening programs and 

interfered with Councils’ abilities to offer certain programs and referrals. Confusion and 

controversy arising from the change in US Prevention Services Task Force recommendations 

regarding the initiation and frequency of mammography screening presented another 

potential confounder. While our regression models adjusted for these confounders, it is 

likely that the odds ratio estimates of the program’s effect were attenuated by these factors.

In some instances, we noted that the number of concurrent programs in outside communities 

detracted from the benefits of local programs. Combined with the dip in program activity 

apparent in the second year of Council meetings, at the start of the Sustainability phase, this 

unexpected finding suggests that our project may have been under-resourced. Having a 

greater number of staff or allowing HealthLink specialists to spend more time with each 

Council might have mitigated this “sophomore slump” and this negative aspect of wide-scale 

implementation.

Other than a general problem solving framework, we did not require Councils to maintain 

fidelity to a specific group process or procedure. Future research using Comprehensive 

Dynamic Trial Methods would benefit from measurement of the process of deliberation and 

effectiveness of decision makers. In participatory intervention models such as ours, 

stakeholders have considerable influence on the focus, pace and impact of selected strategies 

to promote health behavior. Such groups may be organized, trained and supported in a 

variety of ways. Research to link community outcomes to decision-making bodies’ fidelity 

to intended processes of deliberation and problem-solving would be most valuable. The 

Comprehensive Dynamic Trial Design suggests a way to achieve this, by using event history 

analyses to test the bi-directional temporal influence of on-going stakeholder deliberation 

and problem-solving with markers of program activity and effectiveness. Better decision-

making processes should contribute to greater impact on behavior while greater community 

response to intervention efforts should encourage and reinforce decision-makers.

Conclusions

The HealthLink project had a measureable and sustainable impact on cancer prevention and 

screening. This effect was particularly strong among those with the most need and least 
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resources. Community-based participatory research implemented and evaluated using a 

Comprehensive Dynamic Trial design has great potential for better meeting public health 

needs. This model offers a context for basic discovery concerning the nature of 

modifications and adaptations needed to make interventions work better for different people 

in different settings. Findings of the present study can help to facilitate similar processes for 

public health interventions, challenging and aiding community members to partner with 

public, private and academic partners to address unique local health issues.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Structure of the HealthLink Partnership
The HealthLink Partnership may be described using Wandersman and colleagues’ 

Interactive Systems Framework (Wandersman et al., 2012; A. Wandersman et al., 2008), 

including the delivery of community programs, support for community activities, and 

scientific synthesis and translation to inform planning and evaluation. The HealthLink 

Specialists ensured communication and coordination among these systems. (Permission 

pending to adapt from first author’s paper in this same journal.)
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Figure 2. Project Design and Timeline
This Figure depicts the flow of activity in Queen Library HealthLink. Collection of 

surveillance data in all neighborhoods began about six months before the initiation of 

intervention activity in any neighborhood and continued through the duration of the project. 

The HealthLink intervention was phased in two communities at a time at four months 

intervals over 10 steps. The date of the first meeting of the neighborhood Council was used 

as the start date of the 12 months Direct Support Phase in each community. Twelve months 

after program initiation and for the duration of the project, Councils worked toward greater 

autonomy in the Sustainability phase.
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Figure 3. The HealthLink Intervention Process
As a Comprehensive Dynamic Trial, HealthLink employs an iterative, quality-improvement 

strategy, carried out as stakeholder-engaged community-based participatory research. 

Council members deliberate about aspects of local program performance -- reach, 

acceptability, fidelity, efficacy, and efficiency – in order to identify modifications to program 

strategies as well as new health promotion goals. Programs are optimized in each locale 

through continued cycles of deliberation, adaptation, implementation and evaluation.
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Figure 4. Mean Number of Programs per Council by Trimester of Activity
Over the course of the implementation, Councils were assisted in planning interventions by 

HealthLink Specialists in the first year (trimesters 1–3), leading to a moderate average rate 

of program activity. After one year, our design required Specialists to shift activities from a 

given Council to start-up in new communities. During each Council’s second year 

(trimesters 4–6), the number of programs tended to diminish. By the third year (trimesters 

7–9), activity picked up due to the emergence of local leadership and council’s increased 

experience. By the fourth year, average program activity increased substantially. Consistent 

with the comprehensive dynamic trial model, activities seemed to settle in to patterns of 

planning (lower rates) followed by implementation (higher rates). Note that the calendar for 

each Council began during different months, controlling for seasonal affects. This pattern of 

activity suggests that the HealthLink process fostered a sustainable mechanism for program 

planning and implementation.
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Table 1

Demographic Characteristics of Study Sample

N Value

Gender: % female 9366 53%

Mean Age (sd) 9356 46.1 (50.0)

Education: 8915

% High school/GED 83%

% College Graduate 32%

Race 9075

Caucasian 24%

African-American 31%

Asian 16%

% Hispanic 32%

Other characteristics

Born in the USA: N (%) 4031 43%

Years in neighborhood: mean (sd) 15.8 16%

Have a regular doctor: N (%) 7189 78%

Have health insurance: N (%) 6958 76%

% Primarily uses library in intercept neighborhood 9299 56%

% Secondarily uses library in intercept neighborhood 9298 5%

Baseline values of dependent variables

Cancer Knowledge: mean (sd) 9131 2.5 (0.7)

% Ever looked for information specifically about cancer 9189 29%

% Adhere to annual pap smear 4776 61%

% Annual mammogram 2799 66%

% Adhere to recommended colorectal cancer screening 3797 59%

% Current smoker 7205 20%

% Tried to quit smoking in past year 1470 59%

% Successfully quit smoking in past year 1074 19%
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