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Abstract

Few studies have examined the built environment's role in recruitment to and adherence in dietary 

intervention trials. Using data from a randomized dietary modification trial of urban Latina breast 

cancer survivors, we tested the hypotheses that neighborhood produce access could act as a 

potential barrier and/or facilitator to recruitment, and that a participant's produce availability 

would be associated with increased fruit/vegetable intake, one of the intervention's targets. 

Eligible women who lived within a higher produce environment had a non-significant trend 

towards being more likely to enroll in the trial. Among enrollees, women who had better 

neighborhood access to produce had a non-significant trend toward increasing fruit/vegetable 

consumption. As these were not a priori hypotheses to test, we consider these analyses to be 

hypothesis generating and not confirmatory. Results suggest that participants’ food environment 

should be considered when recruiting to and assessing the adherence of dietary intervention 

studies.
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1. INTRODUCTION

Dietary modification trials are an important tool used to assess the relationships between diet 

and disease because they allow investigators to manipulate dietary patterns and assess 

changes on a range of biomarker and clinical endpoints. Understanding the factors that 

affect both recruitment of eligible participants and adherence to the intervention allow 

investigators to more completely account for potential selection bias and effect measure 

modification in their trials. Knowledge of these external influences can lead to better 

designed and more externally valid interventions. Despite the growing body of evidence 

showing an association between an individual's food access within their neighborhood and 

fruit/vegetable consumption in adults [1, 2], fruit/vegetable consumption in children [3], 

obesity levels [4-11], higher levels of dietary quality in pregnant women [12], differences in 

eating patterns [13-15], and the identification of the built environment as a predictor of 

adherence in physical activity interventions [16], few studies have examined the role of 

neighborhood food access in dietary modification trials.

Factors related to enrollment in dietary intervention trials and adherence to the interventions 

itself ultimately affect the interpretability and generalizability of trial results. Studies 

examining factors related to enrollment in clinical trials has largely focused on participant 

demographics [17-20], socioeconomic status [17, 19], and participant feelings towards 

clinical trials [17, 20]. To our knowledge, the association between an eligible participant's 

food environment and their decision to enroll in a dietary modification trial has not been 

examined. The literature on predictors of dietary intervention adherence has largely focused 

on demographic characteristics, such as participant education level, fruit and vegetable 

affordability [21-24], patient baseline dietary patterns [25], and whether or not the taste 

preferences of the participants overlap with the intervention nutrient end point [21, 26, 27]. 

A few studies have identified socio-cultural barriers to adherence such as decision making, 

cultural context [22, 28], and familial support [28]. To our knowledge, only two studies have 

examined the food environment as a possible effect measure modifier in dietary 

interventions [29, 30].

¡Cocinar Para Su Salud! (Cook For Your Health!) was a National Cancer Institute (NCI) 

funded randomized controlled trial that examined the effects of a community-based dietary 

modification intervention on fruit, vegetable and fat intake among Latina breast cancer 

survivors, the majority of whom lived in Northern Manhattan. The main trial results have 

been previously reported [31]. Briefly, the intervention group attended a short-term in-

person 9-session dietary intervention program (24 hours in total) and the control group 

received written materials. After 6 months, the intervention group compared to the control 

group reported an increase in targeted fruits and vegetables (+2.7 servings vs. +0.5 servings, 

P=0.002), a nonsignificant decrease in percent calories from fat (−7.5% vs. −4.4%; P=0.23), 

and a nonsignificant decrease in weight (−2.5 kg vs. +3.8kg; P=0.22). Using data from this 

trial, we tested the hypotheses that a participant's food environment, and specifically their 

access to produce, could pose a barrier to participation in a dietary intervention trial, and that 

a participant's produce availability would be associated with adherence to the trial. To test 

these hypotheses we compared characteristics of eligible women who did and did not enroll 

in the trial, and among participants randomized to the intervention group we examined 
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adherence to the intervention by a participant's local food environment. As these were not a 

priori hypotheses to test, we consider these analyses to be hypothesis generating and not 

confirmatory.

2. METHODS AND MATERIALS

2.1 Participant recruitment, consent and enrollment

¡Cocinar Para Su Salud! was a culturally tailored randomized controlled trial comparing the 

effects of a nine-session (24 hours over 12 weeks) dietary intervention vs. standard of care 

written materials on dietary intake for cancer survivors [31]. Spanish-speaking patients from 

the Columbia University Medical Center (CUMC) Breast Oncology Clinic with non-

metastatic stage 0-III cancer were recruited by a native Spanish speaker between January 

2011 and March 2012. Eligibility criteria were defined as: ≥21 years of age, Spanish 

language fluency and Hispanic ethnicity, controlled comorbidities if present, non-smoker, 

fewer than five servings of fruit and vegetables daily as measured by the Block Fruit and 

Vegetable Screener, and no current involvement with a dietary change program. Trial 

eligibility was initially assessed by medical record review and participants provided written 

informed consent to be further screened for trial eligibility. An interviewer administered 

screening interview was conducted by telephone or in person to obtain data on participant 

demographics and treatment history. Patients who met the eligibility criteria were invited to 

participate in the trial and were scheduled for a baseline interview and a clinic visit to assess 

detailed demographic data, medical history, reproductive history, family history, 

demographics, physical activity, medication use, acculturation, anthropomorphic measures, 

physical examination and 24 hour dietary recall. Participants were randomized into the trial 

following the baseline clinic visit. Participants provided written informed consent and the 

study was approved by the Columbia University Medical Center and Columbia University 

Teachers College Institutional Review Boards.

A total of 102 women were screened for the trial and were eligible for participation. 

Ultimately, 70 women enrolled in the trial. Twenty-two percent (n=21) of the participants 

screened reported that family members (children, parents or “someone else”) were doing the 

majority of their shopping. Since many of these family members were using personal cars to 

procure the groceries, women who did not do their own grocery shopping were excluded 

from these analyses in order to isolate the effect of the immediate food environment on 

shopping decisions.

2.2 Intervention

Development of the intervention has been described in detail elsewhere [32]. Briefly, 

eligible participants were randomized into either a nine-session intervention program or the 

control group of written materials detailing dietary guidelines for cancer survivors. The nine 

sessions were tailored specifically for the dietary habits of Hispanic populations with the 

goal of decreasing dietary fat and increasing fruit/vegetable consumption. The sessions 

included nutrition education, hands-on cooking classes and food shopping field trips. The 

control group received standard care, a 22-page Spanish language written dietary 
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recommendation booklet for breast cancer survivors [33]. The entire intervention was 

conducted in Spanish and all study staff were bilingual (Spanish/English).

2.3 Data collection

2.3.1 Dietary data—The Block Fruit, Vegetable and Fiber Screener was used during the 

screening interview to determine if patients met the eligibility criterion of consuming fewer 

than 5 servings of fruits and vegetables daily [34]. Afterwards, enrolled participants’ diets 

were assessed at baseline, 3 months and 6 months via three 24-hour dietary recalls using the 

multiple pass approach [35]. The multiple pass approach allows for quality control of dietary 

data because first the participants are asked to name everything they have eaten in a given 

day without interviewer interruption, second they are probed about forgotten foods, and then 

they are asked to specify the time and occasion they were eating the aforementioned items. 

Afterwards, they are asked again about any potential forgotten foods. Dietary data were 

entered into the University of Minnesota Nutrition Data System for Research (NDSR) 

database [36].

2.3.2 Spatial location data—Participant spatial location (i.e., residential address) was 

obtained through medical records, and the location of the medical center was obtained 

through Google maps. These data were geocoded using Lion, an address coder from the 

New York City (NYC) Department of City Planning [37].

We defined the produce environment as places participants could feasibly purchase fruits 

and non-starchy vegetables, specifically: Green Carts, farmers’ markets, grocery stores, 

health food stores, and retail produce stores. Green Carts are New York City street vendors 

who are only licensed to sell whole fruit and vegetable in areas considered to be food 

deserts. Green Cart spatial location data was obtained from the NYC Department of Health 

and Mental Hygiene (NYCDOHMH). While carts are permitted to move around large 

licensing areas, Karp Resources (New York, NY), a small-business consulting group 

maintains a database with approximate locations of the intersections where Green Carts can 

be found. The Green Cart locations were identified by Karp Resources employees who 

regularly maintain regular contact with Green Cart vendors and then submit the locations to 

NYCDOMH for reporting purposes. Green cart data was received from the NYCDOMH in 

Keyhole Markup Language format in a Google map and was transformed into a shapefile 

using ArcGIS 10.1 (Redlands, California). Grocery stores, health food stores and retail 

produce outlets’ spatial coordinate data were obtained through Ref USA (Papillion, NE), 

and were downloaded in October 2012. RefUSA obtains spatial location data by visiting 

locations across the US to verify addresses. RefUSA data is updated every Thursday. We 

chose to download the data in October 2012, so that it matched the time the participants 

were in the study. Farmers’ market spatial location data was obtained from the United States 

Department of Agriculture (USDA) website, which is maintained by the Agricultural 

Marketing Services (AMS) [38]. These data are self-reported by the Famers’ Market 

managers and other market personnel. All spatial files were transformed using the “project” 

tool into State Plane, Long Island projections in ArcGIS.
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2.3.3 Buffer analysis—Using the buffer tool in ArcGIS 10.1, a .5 kilometer (km) buffer 

was created around the 74 participant addresses, based upon previously used methods [8, 

39]. Using the select by location tool, a count column was created in the buffer attribute file. 

A produce density variable was created for each participant by dividing the number of 

produce options by the total area of the buffer (.79 kilometers squared). This variable was 

broken into six categories indicating the number of specific types of produce retail locations 

in a .5 km area surrounding the participant's home, including number of total fruit/vegetable 

locations, green carts, farmers markets, health food stores, retail produce stores, and grocery 

stores.

The buffer of 1 km has been established by NYC transportation geographers and other 

investigators as being the distance where walking can be used as a mode of transportation 

and as a reasonable approximation of the neighborhood [8, 39]. Because a trip to the store 

requires carrying groceries home, and people might not be willing to travel as far with 

groceries as to other destinations, we used a radius of half a kilometer (5 blocks), which 

would total a one kilometer round trip. This density variable was split at the mean into 

“high” and “low” produce density environments to create a dichotomous outcome.

2.4 Statistical analysis

A chi-squared test was used to examine the differences of the produce environment between 

eligible women who did and did not enroll in the trial. A student's t-test was used to test for 

an association related to distance to the medical center between eligible women who chose 

to participate and those who did not in order to ensure that we were capturing the effect of 

produce access on participation rather than proximity to the clinic where the intervention 

was taking place. Among enrolled women in the intervention arm of the trial, two-sided 

student's t-tests were used to examine the association between produce density and the 

amount of change in fruits/vegetables during the first 6 months of the trial. We considered p-

values below .05 to be statistically significant. Non-significant trends are described as those 

where the two groups have differences in characteristics, but where the p-values are larger 

than .05. Sensitivity analyses were conducted to isolate the effect of participant income on 

produce access by comparing the produce access among enrollees and non-enrollees among 

participants with annual incomes below $15,000. All analyses were conducted using Stata 

12.1 (College Station, TX).

3. RESULTS

3.1 Participant characteristics

Compared to eligible women who did their own grocery shopping and who did not enroll in 

the trial, enrolled women who did their own grocery shopping tended to be younger (57 

years vs. 61 years p=.07) and were more likely to have full time jobs (28% vs. 5% p=.01) 

(Table 1). Race and nationality between the two groups were similar, as was degree of 

acculturation and number of comorbid conditions. There was a non-significant trend towards 

eligible women who chose not to participate having lower household incomes and being 

more likely to be currently enrolled in a public food assistance program (91% vs. 61% p=.

14; 71% vs. 56% p=.24). Lastly, eligible women who participated in the study lived further 
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away from the study medical center compared to eligible women who did not enroll (3.7 km 

vs. 2.5 km p=.12).

3.2 Food environment characteristics

The majority of women who were eligible for participation were residents of northern 

Manhattan and a small number lived in other NYC boroughs, all of which are highly urban 

areas (Figure 1). On average, women had 12 [standard deviation (SD) 7.4] produce retail 

outlets within a .5 km buffer around their home, with a range of 0-35 produce retail outlets 

(Table 2). The most common produce retail outlets within each study participant's food 

environment were green carts [mean 3.1 (SD 4.7)], while the least common produce retail 

outlets were health food stores [mean 0.8 (SD 1.1)].

3.3 Association between food environment and study participation

There were differences in the food environments between eligible women who did and did 

not enroll in the trial (Table 2). There was a trend towards total access to produce retail 

outlets being greater among eligible women who enrolled in the trial compared to those who 

chose not to enroll (12.7 outlets vs. 9.7 outlets, P=0.07). Differences were also observed 

between enrolled and non-enrolled women in the number of Green Carts (3.5 vs. 2.0, 

respectively, P=0.07) and health food stores (1.0 vs. 0.4, respectively, P=0.03). We did not 

observe a difference between groups when we restricted the population of participants to 

those with income <$15,000 per year and compared those who did (n=33) and did not 

(n=21) enroll (Table 2).

3.4 Intervention adherence among enrolled women

As previously reported in the trial's main outcomes paper, enrolled women in the 

intervention arm of the trial increased their fruit/vegetable consumption by 2.0 (SD 2.8) 

servings, compared to women in the control group who decreased their intake by 0.1 (SD 

2.9) servings (P<0.01) [31]. In the present analysis, at three months, women in the high total 

produce density environment had double the increased fruits/vegetable intake of women in 

low produce density neighborhoods (3.1 servings vs. 1.6 servings, P=0.24) (Table 3), though 

this value did not reach statistical significance. Non-statistically significant differences 

remained when the produce environment was examined by type. Women in areas of high 

grocery store, health food store, produce store, farmer's market, or green cart density 

consumed approximately .5 servings more of the targeted fruit/vegetables than those in low 

density environments (all P>0.05). At six months, the women in both high density and low 

density areas had increased their fruit and vegetable consumption almost the same amount, 

and the only difference of a half a serving or more that persisted was that women who had 

higher produce store density reported trend towards a higher intake compared to women 

with lower produce store density (3.9 servings vs. 2.7 servings, P=0.17).

4. DISCUSSION

We conducted two hypothesis generating analyses to test whether an individual's 

neighborhood produce access could pose a barrier to participation in a dietary intervention 

trial, and whether produce availability would be associated with adherence to the trial and 
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accept both hypotheses. We found that eligible women who lived within a kilometer of more 

produce outlets had a non-significant trend towards being more likely to enroll in the trial. 

When this analysis was restricted to those with incomes <$15,000 a year those who enrolled 

still showed a non significant trend towards having better access to produce. Among 

enrollees, women who had better neighborhood access to produce had a non-significant 

trend toward increasing fruit/vegetable consumption. Our results suggest that we cannot 

reject our hypotheses and that the food environment potentially may play a role in 

participants choosing to enroll in dietary intervention trials and in their ability to adhere to 

the intervention. To our knowledge, this is the first study to examine whether the food 

environment is associated with participation in a dietary modification trial by eligible 

potential participants. Our findings suggest that availability of produce can represent a 

barrier to recruitment in certain populations, and should potentially be considered in 

recruitment strategies of future behavioral modification trials.

There are a limited number of trials with which we can compare our results. A paper by 

Gustafson et al. examined the food environment's role in a behavioral intervention, but their 

population, approach and outcome variables differed significantly from the present analyses 

[30]. The participants in the Gustafson analyses resided in rural area where cars are the most 

common mode of transportation, which is quite different compared to an urban area such as 

northern Manhattan where the majority of inhabitants rely on walking and public 

transportation. The Gustafson analyses included predominantly white non-Hispanic English 

speakers, which is very different from the predominantly Spanish speaking Latina breast 

cancer survivors presented here. Gustafson et al.'s measure of the food environment included 

convenience stores, whereas we only included stores where participants were most likely to 

obtain produce. Similarly, a paper by Wedick et al.[29] also examined the relationship 

between produce access and adherence to a dietary modification trial. However, their study 

population was also very different from ours. Whereas the majority of woman in the present 

analyses earned <$15,000 a year and had a high school level education, their population 

earned >$40,000 and was highly educated. Additionally, their population consisted of 

almost all white women from suburban Massachusetts. Their measure of food access only 

included places to purchase healthy foods—and their spatial data was also from RefUSA. 

Both Gustafson et al. and Wedick et al. found that the food environment influenced 

intervention adherence. While our results trended in the same direction as theirs, by 6 

months both high and low density produce access participants had increased their produce 

consumption by almost the same amount. We attribute this difference in our results to the 

fact that our sample included women with an average of 12 produce outlets within five 

blocks of their houses.

Because we initially observed a univariate correlation between annual household income 

and study participation, we conducted sensitivity analyses to isolate the effects of income 

and the produce environment on study participation. In the sensitivity analyses a non 

significant trend remained, showing that women who participated had more produce outlets 

in their immediate neighborhood (10.2 vs. 8.9 p=.28). The relationship between income, 

produce availability and produce cost is complex. While Farmers’ markets can accept EBT, 

a recent report showed that only 27% of NYC Green Carts have this capability [40]. In the 

same report, randomized sample of Green Cart customers cited prices as their reason for 
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shopping at the carts, however the analysis did not provide a head to head comparison of 

prices with other retail outlets. The best data on comparative produce cost comes from the 

Northeast Organic Farming Association of Vermont, which suggests that prices can be less 

expensive, particularly for organic produce at farmers’ markets vs. grocery stores [41]. A 

more in depth discussion is outside of the scope of this paper.

Northern Manhattan, the area where the majority of ¡Cocinar Para Su Salud! participants 

live, represents a unique neighborhood food environment compared to other parts of New 

York City. In 2008, as part of a multipronged produce initiative, the NYC mayor's office 

created a special license class for mobile vegetable vendors in poor neighborhoods, 

specifically northern Manhattan, in an effort to increase fresh produce consumption in 

poorer neighborhoods. On average, women who completed the screening questionnaire for 

this study had three of these carts within a .5 km area around their residences. Previous 

studies have shown that northern Manhattan has fewer produce outlets than other parts of 

New York City, but to our knowledge, this is the first study to include the green carts as part 

of the produce environment.

Strengths of this analysis include the use of three 24-hour dietary recalls using the multiple 

pass approach to assess dietary change, which is the gold standard in nutrition research, and 

the novel use of GIS methods to assess the food environment of dietary intervention 

participants. Our generated hypotheses were also novel as few researchers have examined 

the potential role of neighborhood food access in dietary modification trials. However, there 

are important limitations to address. A major study limitation is that our sample was small 

and relatively homogeneous, which limited power and analysis options. Despite our small 

sample size, we were able to show a marginally statistically significant relationship between 

whether or not an eligible woman ultimately enrolled in the study and her access to fresh 

produce. A second limitation in our study was the measurement of the food environment. 

Several studies have shown that measurements of the food environment using databases 

such as Ref USA and Dun and Bradstreet often differ when compared to canvassing the 

streets in a given neighborhood[42, 43]. As such, our measurement of the produce 

environment could be subject to measurement error. Additionally, dietary data were 

collected via a 24 hour recall which were self-reported and are potentially subject to 

measurement error. The sample size in many of our analyses is small and were not a priori 

aims of the parent study. Our results need to be considered hypothesis generating and should 

be tested in larger trials.

Our findings generate the hypothesis that in an urban sample, the food environment might 

warrant future attention as a barrier to recruitment as well as an effect measure modifier 

supporting intervention adherence. Having this knowledge would allow researchers to take 

into account potential issues of selection bias in the design phase of their studies by either 

discussing the food environment during recruitment, stratifying during randomization and/or 

including a discussion of how to navigate difficult food environments as part of the 

intervention itself. If the bias was unavoidable, researchers could control for it during the 

analysis phase.
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We found that there was a non-significant trend towards eligible women who chose to 

participate in ¡Cocinar Para Su Salud! having higher quality food environments compared 

eligible women who declined enrollment. While adherence to the intervention was not 

statistically significantly related to participant food environments, trends were observed in 

the hypothesized direction. Power was limited by our sample size and may have been further 

affected by limited exposure variance given that women with better quality food 

environments were more likely to enroll in our trial. Our results contribute to the growing 

body of research on the food environment's effect on health and uniquely assess the potential 

relationship between produce access in a dietary modification trial and both trial recruitment 

and level of dietary intervention adherence. Further research is needed in this area to better 

ascertain how the food environment affects the ability for individuals to make and maintain 

sustained dietary change.
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Figure 1. Density of Produce in New York City Per Square Kilometer
Map of the produce outlets per square kilometer in New York City relative to the homes of 

the patient population as well as the Columbia University Medical Center and Columbia 

University Teacher's College Test Kitchen. Each circle represents a .5 kilometer buffer 

around each eligible woman's residence. We used ArcGIS Spatial Analyst (ESRI,Redlands, 

CA) to estimate a continuous surface of produce outlets with a kernel function using a one 

mile bandwidth.
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Table 1

Demographic characteristics of Latina breast cancer survivors who were eligible to participate in a dietary 

intervention trial and who do their own grocery shopping

Total (n=74) Eligible enrolled 
participants (n=53)

Eligible non-enrolled 
participants (n=21) P-value

*

Age, years 0.07

Means 57.8 (9.4) 56.6 (9.4) 60.9 (9.1)

Median 57.7 56.7 61

Range 40.2 - 80.7 40.2 - 77.5 46.3 - 80.7

Race, n (%) 0.08

Black 17 (23.0) 11 (20.8) 6 (28.6)

White 31 (41.9) 22 (41.5) 9 (42.9)

Native American 5 (6.8) 2 (3.8) 3 (14.3)

Mixed Race 9 (12.2) 9 (17) 0 (0)

Missing/Refused 12 (16.2) 9 (17) 3 (14.3)

Nationality, n (%) 0.98

Dominican 56 (75.7) 39 (73.6) 17 (81)

Puerto Rican 8 (10.8) 5 (9.4) 3 (14.3)

Ecuadorian 5 (6.8) 4 (7.5) 1 (4.8)

Colombian 1 (1.4) 1 (1.9) 0 (0)

Cuban 1 (1.4) 1 (1.9) 0 (0)

Honduran 1 (1.4) 1 (1.9) 0 (0)

Mexican 1 (1.4) 1 (1.9) 0 (0)

Other 1 (1.4) 1 (1.9) 0 (0)

Education, n (%) 0.28

High school or below 44 (59.5) 30 (56.6) 14 (66.7)

College or above 27 (36.5) 22 (41.5) 5 (23.8)

Missing/Refused 3 (4.1) 1 (1.9) 2 (9.5) (A)

Employment status, n (%) 0.09

Full-time 16 (21.6) 15 (28.3) 1 (4.8)

Part-time 11 (14.9) 8 (15.1) 3 (14.3)

Retired 6 (8.1) 5 (9.4) 1 (4.8)

Homemaker 12 (16.2) 11 (20.8) 1 (4.8)

Unemployed 6 (8.1) 3 (5.7) 3 (14.3)

Disabled 23 (31.1) 11 (20.8) 12 (57.1)

Annual household income, n (%) 0.01

$0 - $15,000 52 (70.3) 33 (62.3) 19 (90.5)

$15,001 - $30,000 11 (14.9) 11 (20.8) 0 (0)

$30,000 - $60,000 6 (8.1) 5 (9.4) 1 (4.8)

Missing/Refused 17 (23) 16 (30.2) 1 (4.8) (C)

Currently receiving food assistance, n (%) 0.24

Yes 45 (60.8) 30 (56.6) 15 (71.4)

No 29 (39.2) 23 (43.4) 6 (28.6)
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Total (n=74) Eligible enrolled 
participants (n=53)

Eligible non-enrolled 
participants (n=21) P-value

*

Acculturation index, n (%)
*** 0.66

Means 1.6 (0.6) 1.6 (0.6) 1.5 (0.5)

Median 1.4 1.4 1.4

Range 0.7 - 3.5 0.7 - 3.5 1.0 - 3.0

Number of comorbid conditions, n (%)
**** 0.67

Means 1.2 (1.4) 1.2 (1.4) 1.0 (1.4)

Median 1 1 0

Range 0.0 - 7.0 0.0 - 7.0 0.0 - 5.0

Distance from home to medical center, km 0.12

Means 3.8 (4.1) 3.7 (4.6) 2.5 (2.0)

**P-values were calculated using t-tests to compare means, and chi-squared tests (employment and food assistance) and Fisher's exact tests (race, 
nationality, education and income) to compare proportions. Fisher's exact test for employment status compared between participants currently 
working (part-time or full-time) vs. not working (retired, homemaker, unemployed, or disabled). Fisher's exact test for household income compared 
between low ($0-$15,000) vs. high (>$15,000) income.

****Values don't all add up to 100% because of missing values. They were excluded from analyses, but left in the tables to show the limitations of 
our data.

*
The values presented are number, percentage. When means are noted they are presented as the mean with the S.D. in parentheses. The total 

sample presented is 74 broken down into 53 eligible enrolled women, and 21 eligible unenrolled women.

***
The acculturation index was the Short Acculturation Scale for Hispanics, ranging from 1 to 5 (high).

****
The comorbidity index was created based on the methods of Charlston et al. and Patterson et al., and included the following conditions: ulcer, 

diabetes, neurological problems, gastrointestinal problems, respiration problems, risk factors for heart disease (weight=1); kidney disease, heart 
problems, chest pain, physical limitation (weight=2) HIV/AIDS, and cancer other than breast cancer (weight=3).
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