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Abstract

This study seeks to ascertain whether a culturally tailored art calendar could improve participation 

in cancer screening activities. We conducted a randomized, controlled calendar mail-out in which 

a Native art calendar was sent by first class mail to 5,633 patients seen at an urban American 

Indian clinic during the prior 2 years. Using random assignment, half of the patients were mailed a 

“message” calendar with screening information and reminders on breast, colorectal, lung, and 

prostate cancer; the other half received a calendar without messages. The receipt of cancer 

screening services was ascertained through chart abstraction in the following 15 months. In total, 

5,363 observations (health messages n=2,695; no messages n=2,668) were analyzed. The calendar 

with health messages did not result in increased receipt of any cancer-related prevention outcome 

compared to the calendar without health messages. We solicited clinic input to create a culturally 

appropriate visual intervention to increase cancer screening in a vulnerable, underserved urban 

population. Our results suggest that printed materials with health messages are likely too weak an 

intervention to produce the desired behavioral outcomes in cancer screening.
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Introduction

Despite their benefit to individuals and to our cost-conscious society, preventive services are 

still underused, especially among older, poorer, less-educated, and non-White populations 

[1]. For American Indians and Alaska Natives, access to optimal preventive services may be 

limited by their insurance status, the type of settings in which they receive care, the high 

turnover of providers in the Indian Health Service, and overburdened physicians’ lack of 

time [2]. Further, more than half of Native people live in urban or non-reservation areas [3], 

removed from Indian Health Service facilities. As a result, American Indian peoples 

experience the worst cancer-related health disparities of any minority, after controlling for 

socioeconomic status, lack of health-encouraging behaviors such as cancer screening, and 

lack of high-quality facilities and consistent care [4]. Cancer mortality, specifically breast, 

colorectal, lung, and prostate mortality, is increasing among American Indian and Alaska 

Native peoples, and has become the second leading cause of death in this population despite 

the decline in overall rates for the USA [5].

Data from the Washington State Cancer Registry indicate that the highest-incidence cancers 

in American Indians and Alaska Natives in Washington State are breast (female), prostate 

(male), lung and bronchus, and colorectal [6]. With the exception of lung cancer, screening 

procedures are recommended for these cancers: mammography for breast cancer, prostate 

specific antigen (although controversial) for prostate cancer, and fecal occult blood testing or 

colonoscopy for colorectal cancer. Risk factors for these cancers can also be modified 

through education and behavior change, such as smoking cessation. Unfortunately, little 

information is available about the use of most cancer screening services among American 

Indian and Alaska Native people [7]. Moreover, few randomized, controlled trials have been 

conducted to increase preventive cancer care in this vulnerable group [8, 9].

We collaborated with an urban American Indian health facility to design and implement a 

randomized, controlled calendar mail-out to increase cancer screening services in an urban 

population of American Indians and Alaska Natives [10]. We tested the hypothesis that brief 

messages communicating specific cancer facts and action items pertinent to American 

Indian peoples, presented in the format of a Native art calendar, could increase receipt of 

cancer screening services for breast, cervical, colorectal, lung, and prostate cancer.

Methods

Site

The Seattle Indian Health Board (SIHB) is a multidisciplinary, community-based 

organization that provides health and social services to individuals from more than 200 

tribes and other low-income residents living in the Pacific Northwest [11]. As the major 

source of healthcare for the urban King County Native population, the SIHB employs seven 

clinicians and serves more than 6,000 persons who make more than 40,000 visits per year. 

Over half the patients are at least 45 years old, approximately 50% are unemployed, 58% 

lack health insurance, and 80% have incomes that fall under the federal poverty line [11].
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Intervention Development

The Partnerships for Native Health at the University of Washington and the SIHB have 

worked together for more than 15 years. The university-based Principal Investigator 

obtained funding for a study to improve preventive care at the SIHB. To modify and refine 

the study, we convened a group consisting of SIHB staff members and the Executive 

Director, along with University of Washington faculty, students, and staff. The group helped 

design the study, reviewed the health topics, chose appropriate Native artwork, and edited 

and refined the messages. Because visual means of communication are important in Native 

culture [12] and because a prior Native art calendar had been popular at the SIHB, the group 

felt that a Native art calendar would be a culturally sensitive and well-accepted intervention.

We prepared two versions of the calendar, one with messages and the other without. In 

addition to the prominent display of a unique piece of Native art each month, the message 

version of the calendar featured a different cancer health-related message each month. We 

worked with a research librarian at the University of Washington to find appropriate health 

and cancer statistics. The topics were chosen based on recommendations for Native 

populations from several national groups, such as the U.S. Preventive Task Force [13]. We 

then simplified these facts into short statements or bullet points for the calendar. An 

epidemiologist reviewed the simplified messages and corrections were made. The SIHB was 

presented with a compendium of these messages. Leadership and staff made further changes, 

which improved the readability of the material without altering its meaning. The final 

messages consisted of a brief statement of the problem (e.g., “Breast cancer is the second 

leading cause of cancer death among American Indian women”) followed by a 

recommendation (e.g., “Mammograms can detect early breast cancer. Ask your doctor if you 

need a mammogram”).

To the extent possible, topics and art were matched. The SIHB owns a large portfolio of 

Native art that it has collected over many decades. The images we used were drawn 

primarily from this collection and then matched to topic and month. For example, in the 

month when the calendar promoted breast cancer screening, it displayed the image of 

healing mother earth. Both calendars noted events at the SIHB, such as the annual health 

fair, and included contact information for the SIHB.

Sample

The SIHB maintains a database of medical records of patients, including name, age, sex, 

race, address, telephone numbers, and emergency contact information, which is updated on 

each patient visit. All patients over the age of 18 who accessed primary care, pharmacy, 

nutrition, dental, or behavioral health services at the SIHB within the previous 2 years were 

eligible for the study (n=5,633). Potential participants were mailed an “opt-out” letter and 

asked to return the letter if they did not want to participate in the study. Twenty-eight 

patients returned the opt-out letter. The remaining participants were randomly assigned by a 

computer-generated algorithm either to a group that received a “message” calendar 

(n=2,805) or to a group that received a calendar without messages (n=2,800). The human 

subjects review bodies of the University of Washington and the SIHB approved all study 

procedures.
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Outcomes

We attempted to abstract 5,605 charts. Chart abstraction covered the calendar year plus 3 

months into the next year, to allow time after the final December prevention message for 

recipients to request and receive cancer screening services. We were unable to review the 

charts of 221 patients, who were therefore lost to follow-up. Chart review included 

abstraction of basic information (e.g., demographics) and limited clinical information 

pertinent to the cancer screening procedures. For all cancer types, each outcome was coded 

as present or absent at baseline and at follow-up. The outcomes for this analysis were receipt 

of individual cancer screening procedures. Because some types of cancer have multiple 

screening procedures, we also calculated binary variables indicating receipt of any relevant 

screening procedure for each cancer type (e.g., colonoscopy for colorectal cancer).

The lung cancer outcomes that we assessed were related to smoking cessation. They 

included prescription for a nicotine patch or any other smoking cessation product, and either 

receipt of, or referral to, smoking cessation counseling. We evaluated smoking cessation 

outcomes for both sexes and all age categories. The breast cancer outcome was receipt of a 

mammogram. We evaluated breast cancer screening outcomes for women aged 40 years and 

older. Although no calendar messages explicitly referred to detection or prevention of 

colorectal or prostate cancer, we evaluated outcomes related to these cancers to determine 

whether participants might generalize the health messages about other cancers. The 

colorectal cancer outcomes assessed included fecal occult blood test or colonoscopy; an 

insufficient number of sigmoidoscopies were performed to include that procedure in the 

analyses. We evaluated colorectal cancer outcomes for men and women aged 50 years and 

older. The prostate cancer outcomes included receipt of a prostate specific antigen test or a 

digital prostate exam. We evaluated prostate cancer screening outcomes for men aged 50 

years and older.

Other Variables

The predictor of interest in this analysis was randomized calendar type (with or without 

health messages). In addition to the cancer-related outcomes, we assessed age (18–39, 40–

49, 50–64, and 65–93 years), sex, race (American Indian/Alaska Native vs. other), marital 

status (single, married, divorced/widowed/separated), and smoking status (current, former/

never).

Statistical Analysis

We conducted final analyses for 5,363 patients. One control group participant was excluded 

for being younger than 18 years old; 20 additional patients (n=11 intervention and n=9 

control) were excluded because of missing information for date of birth or sex. The final 

sample comprised 2,668 patients assigned to the control group and 2,695 patients assigned 

to the intervention group (see Fig. 1). We calculated percentages to describe age categories, 

sex, and all baseline cancer outcomes separately for each group, with chi-square p values to 

assess the success of our randomization process. To evaluate effects of the intervention on 

cancer outcomes, we calculated the percentage of patients in each group with each outcome 

during the 15-month follow-up period and used chi-square tests to evaluate the statistical 

significance of any differences between groups. For each type of cancer, we restricted 
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analyses to the subset of patients who met age and sex guidelines for the procedure. Thus, 

we evaluated smoking outcomes for men and women of all ages, colorectal cancer outcomes 

for both sexes aged 50 years and older, breast cancer outcomes for women aged 40 years and 

older, and prostate cancer outcomes for men aged 50 years and older. We did not restrict 

smoking outcomes to current smokers because some people who were identified as former 

or non-smokers received smoking cessation interventions during the follow-up period.

We did not adjust for any covariates in the inferential analysis. In addition to the overall 

regression models, we ran exploratory models stratifying by age category and sex, restricting 

the analysis to people who did not receive the relevant intervention or procedure during the 

baseline period, and restricting the analysis of smoking outcomes to people who were 

identified as current smokers at baseline. None of the exploratory analyses changed any 

conclusions from the primary analysis; therefore, we present only the latter in this 

manuscript. All analyses were conducted using Stata version 10 (StataCorp, TX). We 

considered an alpha error rate of 0.05 as the threshold for statistical significance.

Results

Table 1 shows baseline distributions for age, sex, and all cancer outcomes by study group. 

The randomization process was successful, as demonstrated by the similar distributions for 

all study variables between the two randomized groups. Although the age distribution was 

statistically significant (p=0.04), there was no indication that this was due to anything other 

than random chance.

The calendar with health messages did not result in increased receipt of any cancer-related 

outcome compared to the calendar without health messages (Table 2). None of the 

exploratory analyses changed our conclusions for any cancer outcomes.

Discussion

To our knowledge, this is the largest randomized, controlled cancer screening trial conducted 

among American Indians and Alaska Natives. Furthermore, it assessed screening outcomes 

for multiple cancer types. Most previous randomized, controlled trials to encourage cancer 

screening among Native peoples have attempted to enhance only one type of screening. Our 

study relied solely on mailed materials, focused on an urban population, and included men 

as well as women. We found that the group that received calendars with health messages did 

not differ in receipt of cancer screening interventions from the group that received calendars 

without messages. These results differ from those found in studies of Medicare beneficiaries. 

In one such study, mass mailings had an effect—although small—on receipt of influenza 

vaccine [14]. In another, mailed reminders with tailored messages likewise had a small effect 

on mammography screening [15].

Studies using in-person interventions aimed at increasing cancer prevention in American 

Indian communities have sometimes [8] produced better results. For example, a randomized, 

controlled trial of personalized health education delivered by female lay health educators 

demonstrated that the educational program was associated with greater knowledge about 

cervical cancer prevention and higher proportions of Lumbee women obtaining Pap smears 
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in the prior year [9]. Another intervention involved 400 American Indian women at urban 

and rural clinics in California who participated in a cervical cancer screening educational 

program delivered through the culturally consonant format of “talking circles.” This study 

did not report data on subsequent receipt of screening but did report participants’ favorable 

response [16]. The fact that our intervention did not produce the desired outcomes for any 

type of cancer suggests that printed materials with health messages are unlikely to enhance 

rates of cancer screening, at least in American Indian and Alaska Native populations.

We used a collaborative approach to decide on the art images, intervention vehicle 

(calendar), and delivery method (U.S. Postal Service). Our community partner, the SIHB, 

played a crucial role in selecting the health topics and Native artwork featured in the 

calendar. Without the participation of SIHB leadership and staff, this study might have 

lacked the requisite cultural sensitivity and awareness. Our partners decided to use postal 

mail because it was a relatively inexpensive, fast, and private [17] way to distribute the 

intervention. We recognize that the SIHB operates under considerable financial constraints, 

making other, more costly forms of communication (e.g., television and radio) impossible 

[18]. Our previous research suggests that it is feasible, although challenging, to use the U.S. 

Postal Service to reach patients seen at an urban American Indian health facility [19].

This study has several limitations. First, although we confirmed addresses, we could not 

verify that our intended addressees actually received calendars. Second, receipt of the 

calendar does not assume that it was used. Per CONSORT guidelines, [20] however, we used 

intention-to-treat analyses, assuming that non-receipt of mailed materials or non-use of 

calendars was similar across groups. Third, our results are not generalizable to other Native 

populations, especially in rural, reservation-based settings.

In summary, this collaboration between the University of Washington and the SIHB 

highlights the successful use of partnership approaches in health services research, even in 

randomized, controlled studies. We relied on the SIHB for culturally appropriate guidance 

for choosing the health topics, providing Native artwork for the calendar, obtaining patient 

contact information, and conducting the mailings. Future studies using mail-outs should 

consider attaching a pre-paid postage card asking about the health messages in the calendar. 

This would allow researchers verify receipt and draw attention to the screening messages. 

Researchers should also identify and test more powerful, yet feasible, strategies for 

delivering cancer prevention and other health messages to large numbers of Native people.
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Fig. 1. 
Study diagram
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Table 1

Baseline demographic and cancer-related outcomes in the control group and the intervention group receiving 

calendars with health messages

Control (%) Health messages (%) Chi-square p value

Demographicsa

 Age

  18–39 years 51 47 0.04

  40–49 years 24 25

  50–64 years 19 21

  65–93 years 7 7

 Sex

  Female 56 55 0.56

  Male 44 45

 Smoking status

  Not currently smoking 70 71 0.65

  Current smoker 30 29

Outcomes

 Smokingb

  Nicotine patch 1.0 1.0 0.92

  Other smoking treatment 0.6 0.6 0.84

  Cessation counseling 6.1 5.5 0.36

  Cessation counseling referral 0.9 0.9 0.91

  Any smoking outcome 7.0 6.3 0.33

 Colorectal cancerc

  Stool occult blood 3.1 2.9 0.81

  Colonoscopy 0.7 0.3 0.20

  Any colorectal cancer outcome 3.7 3.2 0.57

 Breast cancerd

  Mammogram 14.8 13.6 0.50

  Manual breast examination 10.3 13.2 0.08

  Any breast cancer outcome 19.4 19.4 0.97

 Prostate cancere

  PSA test 3.6 2.5 0.41

  Digital prostate examination 1.9 2.1 0.86

  Any PSA outcome 4.5 4.3 0.89

a
Demographics, control (%)—n=2,668 and health messages (%)—n= 2,695

b
Evaluated for both sexes, all age categories, and all smoking status categories due to smoking intervention outcomes in some people who did not 

identify as current smokers; control (%)—n=2,668 and health messages (%)—n=2,695

c
Evaluated for both sexes ≥50 years old; control (%)—n=677 and health messages (%)—n=763

d
Evaluated for women ≥40 years old; control (%)—n=708 and health messages (%)—n=772
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e
Evaluated for men ≥50 years old; control (%)—n=310 and health messages (%)—n=327
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Table 2

Follow-up prevalence and odds ratios of cancer-related outcomes in the control group and intervention group 

receiving calendars with health messages

Outcome: Control (%) Health messages (%) Chi-square p value

Smokinga

 Nicotine patch 0.8 0.6 0.48

 Other smoking treatment 0.3 0.3 0.99

 Cessation counseling 4.5 4.5 0.99

 Cessation counseling referral 0.9 0.7 0.51

 Any smoking outcome 5.4 5.2 0.65

Colorectal cancerb

 Stool occult blood 3.8 3.4 0.66

 Colonoscopy 0.9 0.9 0.95

 Any colorectal cancer outcome 4.4 4.1 0.73

Breast cancerc

 Mammogram 13.6 14.0 0.81

 Manual breast examination 9.2 11.3 0.19

 Any breast cancer outcome 17.0 18.9 0.33

Prostate cancerd

 PSA test 2.6 2.5 0.91

 Digital prostate examination 1.9 1.5 0.69

 Any PSA outcome 4.5 3.4 0.45

a
Evaluated for both sexes, all age categories, and all smoking status categories due to smoking intervention outcomes in some people who did not 

identify as current smokers; control (%)—n=2,668 and health messages (%)—n=2,695

b
Evaluated for both sexes ≥50 years old; control (%)—n=677 and health messages (%)—n=763

c
Evaluated for women ≥40 years old; control (%)—n=708 and health messages (%)—n=772

d
Evaluated for men ≥50 years old; control (%)—n=310 and health messages (%)—n=327
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