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ABSTRACT

Title of Dissertation: A Secondary Analysis of Mammography and Pap Screening 

Among Women with Diabetes

Janet Gardner Marshall, (Doctor of Nursing Science), 2005

Dissertation directed by: Dr. Julia Cowell PhD, RNC, FAAN, Professor and Chair, Rush 

University College o f Nursing.

Signature of Dissertation Advisor

Using a national database for secondary analysis, the purpose of this investigation

was to determine if  women with diabetes have different patterns of screening for breast
*

and cervical cancer than women of the general population; and, if  so, identify the 

determinants o f the screening pattern. The PRECEDE Model was the organizing 

framework for this investigation of the complex issues related to cancer screening. The 

12 states utilizing the optional women’s health module for the 2003 Behavioral Risk 

Factor Surveillance System (BRFSS) was downloaded into STATA Software. Inclusion 

criteria were women who self-report that they have diabetes in comparison to women 

who report not having diabetes. For mammography, selected women were 40 years of 

age or older which provided a weighted population size of 9,017,661. Pap screening age 

of 21 and older yielded a weighted population size of 13,025,863.

Contingency tables were used to identify the prevalence of cancer screening in 

women with and without diabetes. No significant association was found between having 

a diagnosis of diabetes and mammography screening rates (F =1.5, p-value = .22).

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Cervical cancer screening rates were statistically significantly different among women 

with diabetes and those without diabetes (F=39.01, p-value= .00). Regional exceptions 

were noted when the 12 states were viewed individually. The states demonstrating 

inadequate screening rates were the states with the most negative predisposing and 

enabling factors.

Using logistic regression, 10 of the 11 PRECEDE variables demonstrated a 

significant association with Pap screening rates. Women with poorer perceptions of 

general and mental health, unemployment, low income, decreased education, lack of 

health plan coverage, not having a personal physician, having a disability that limits 

activity or requires the use of special equipment had lower Pap screening rates. Whites 

were less likely to be screened than non-whites.

This study represented an improvement over other studies limited to a single 

practice or region. Further studies utilizing secondary analysis of state and national data 

will assist in confirming these findings and promote the development o f trend data to 

evaluate the success of current local, state and national cancer screening programs that 

will guide the direction of future programs.
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1

Chapter 1 

Introduction

Cancer screening in women has garnered America's health care attention and 

private and government research funds. This issue has especially been examined as it 

relates to health disparities. Such factors as race (Earle, Burstein, Winer, & Weeks,

2003; Fongwa, 2001; National Cancer Institute, 2001), gender (Stone, 2000), 

socioeconomic status (Earle, Burstein, Winer, & Weeks, 2003; Katz, & Hofer, 1994; 

Levine, Becker, & Bone, 1992), whether the individual has health care coverage 

(Danigelis et al., 1995; Friedman et al., 2002; Hagdrup, Simoes, & Brwonson, 1997), 

whether the individual has a regular health care provider (Cornelius, L. J., Smith, P. L., & 

Simpson, G. M., 2002; Wei Lim, Anderson, Leake, Cunningham, & Gelberg, 2002) and 

type of provider (Earle, Burstein, Winer, & Weeks, 2003; Weisman, Cassard, & Plicta, 

1995) are some of the factors that have been identified as contributing to the health 

disparities in cancer-related illnesses among various populations. Although it is apparent 

that women with disabilities are at risk for having their preventive health screenings 

neglected (Becker, Stuifbergen, & Tinkle, 1997; Nosek, Howland, Rintala, Young, & 

Champong, 2001), information is more limited and conflicting when co-morbidity is 

examined for its association with cancer screening.

Purpose

The purpose of this study was to determine if women with diabetes have different 

patterns of screening for breast and cervical cancer than women of the general population 

and to identify the determinants that relate to this pattern. It was hypothesized that 

women with diabetes would be less likely to be screened for breast and cervical cancers
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and that the issues related to at-risk populations would compound this finding. For the 

purposes of this investigation, cancer screening was defined as receipt of mammography 

and Pap smears. The research questions that guided this study were:

1) Do women with diabetes have different patterns of cancer screening than the 

general population?

2) What determinants relate to this pattern?

For this research, Centers for Disease Control Behavioral Risk Factor 

Surveillance System (BRFSS) survey data was used to explore cancer screening in 

women with diabetes. Contingency tables with chi-squared statistics compared 

prevalence o f cancer screening in women with and without diabetes. Determinants were 

included in regression modeling to measure their influence on prevalence rates.

Significance

The National Institute of Health (NIH) Work Group on Health Care Disparities 

defines health disparities as the inequality in the incidence, prevalence, mortality, and 

burden of illnesses that exist among specific population groups in the US”(NINR, 2001). 

This includes at-risk populations and those groups that may not be as visible; such as, 

women with chronic illness whose preventive care may be neglected. Addressing and 

eliminating the inequities found in health care has the potential to not only positively 

impact the individual and their families, but their ethnic group and society as a whole.

Nursing has traditionally been interested in meeting the needs of vulnerable 

populations. This investigation answered whether there was a gap in cancer screening 

among women with diabetes as compared to their peers without diabetes. By identifying 

those at risk to have their preventive health care neglected and by increasing the
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understanding of what factors are associated with the use of cancer screening in women 

with diabetes, strategies can now be developed to improve access to mammography and 

Pap cervical smears for cancer.

This holds additional significance as the population in the United States is aging 

and with increased age, the incidence of chronic illness is more prevalent. Many (if not 

most) of these illnesses relate to lifestyle factors, such as obesity, which is strongly 

related to increased incidence of diabetes. Despite this increase in morbidity, women are 

living full lives with improved management o f chronic illness and continue to need 

cancer screening. These screenings are especially important as breast and cervical cancer 

have a high prognosis of survival, if  detected early.

The Face o f  the American Woman with Diabetes

The Centers for Disease Control and Prevention (CDC) estimates that 16 million 

of United States’ population has been diagnosed with diabetes and that over half of this 

group is women (Beckles & Thompson-Reid, 2001). The incidence of diabetes 

represents a fivefold increase between 1958 and 1997 (Beckles et al., 2001). This is not 

surprising as one-third of American women are overweight and one-fourth do not 

participate in any physical activity (Beckles et al., 2001) which are factors associated 

with an increased incidence of type 2 diabetes. In addition, by the year 2050, Non- 

Hispanic whites will represent less than half of the population o f women (Beckles et al., 

2001). This is important considering that women of color have more than twice the risk 

o f having diabetes (Beckles et al., 2001). Because of expanding numbers o f minority 

women and the rapidly advancing age of the American population, the trend o f increasing 

numbers of women with diabetes is expected to continue.
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The risk factors associated with diabetes; such as obesity and a sedentary lifestyle, 

are also more likely to be found in women of poverty and lower socioeconomic levels 

(Beckles & Thompson-Reid, 2001). These are the women who are more likely to be 

uninsured and to not have a regular health care provider. All these factors are associated 

with decreased utilization of cancer screening. Increasing awareness of this public health 

issue can lead to interventions that seek to eliminate the disparity in access and utilization 

of preventive care in at-risk populations.

Conflicting Results

A review of the literature gives conflicting results regarding whether the cancer 

screening needs of women with diabetes are being met. Fontana, Baumann, Heiberg, and 

Richard (1997) conducted one of the earliest identified studies investigating chronic 

disease status and its association with preventive services. Fontana et al.’s study, 

including males and females, found that the presence of a chronic illness resulted in 

fewer screenings for cancer. Specifically, as it relates to women, women with diabetes 

were less likely to have a mammogram and women with diabetes or heart disease were 

less likely to have a Pap test. This corresponds to the findings of Kiefe, Funkhouser, and 

Fouad (1998) that chronic illness is associated with decreased cancer screening.

Likewise, Beckman, Cuddihy, Scheitel, Naessens, Killian, and Pankratz (2001) also 

found that women with diabetes are less likely to receive mammograms.

On the other hand, Heflin, Oddone, Peper, Burchett, and Cohen (2002) found no 

association between chronic illness and receipt of cancer screening in older adults. In 

fact, Heflin et al report “hypertension and the presence of a higher number of comorbid 

conditions are associated with a higher rate of receipt o f cancer screening” (p. 1652).
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These authors explain this finding as the result o f increased health care visits individuals 

with chronic illness require, which provides more opportunities to be offered preventive 

care.

Clearly, a review of the literature demonstrates conflicting findings and is limited 

in being generalized to only certain regions of the country. This study addresses this 

conflict by using national data from multiple regions of the country to determine if a 

disparity in cancer screening rates exists between women with diabetes and women of the 

general population.

Preventive Care in Today’s Health Care System

Numerous studies investigating the health services delivery factors’ relationship 

to breast and cervical cancer screening have been published. For example, such factors 

as whether the women have a regular health care provider or usual source of care 

(Corbie-Smith, Flagg, Doyle, & O’Brien, 2002; Wei, Anderson, Leake, Cunningham, & 

Gelberg, 2002), whether the individual has health care coverage (Hagdrup, Simoes, & 

Brownson, 1997), type o f provider (Weisman, Cassard, & Plicta, 1995), and receipt of 

quality primary care (Bindman, Grumbach, Osmond, Vranizan, & Steward, 1996) has 

been identified as contributing to the health disparities related to cancer screening in 

various populations.

Flowever, the impact o f health care delivery on preventive care in those with 

chronic illness has received limited attention. Weisman and colleagues (1995) found that 

the type of provider seen does affect the chances o f receiving cancer screening; those 

being seen by a specialist are the least likely to be screened. Women seeking the best 

care for their illness are likely to choose to see a specialist (Weisman, Cassard, & Plicta,
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1995). In fact, the generalist may be uncomfortable addressing the complex needs of 

women with certain chronic illnesses and refuse to provide care. Limited to being seen 

by the specialist for disease management, the women with chronic illness may have their 

preventive care neglected unless that specialist chooses to take a more holistic approach 

to their care. While Fontana, Baumann, Heiberg, and Love (1997) found that more 

educated women and women who perceive that they have better health are more likely to 

be screened for cancer, there still is a large proportion of at-risk women who are not 

likely to receive this service. This may relate to the at-risk women being less assertive in 

requesting the need for certain preventive services. Unfortunately, women diagnosed 

with type 2 diabetes are disproportionately represented by women who live in poverty, 

have less education, and belong to a minority group (CDC, 2001). Determining if women 

with diabetes are a part of an at-risk group who may have their preventive care neglected 

can lead to proactive strategies to improve their access to preventive care.

The primary factor related to the utilization of cancer screening is 

recommendation of a health care provider (Fitch, Greenberg, Levstein, Muir, Plante, & 

King, 1997). Those women who are seen by a specialist or who receive care that is only 

focused on their chronic illness are at risk to not receive this recommendation. This may 

especially affect the most vulnerable women o f lower educational and socioeconomic 

levels and minorities. If these women rely on the provider to communicate a need for 

screening, identifying gaps in screening rates should lead to a call for action to 

aggressively promote provider recommendations for cancer screening in neglected 

groups.
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A Poorer Prognosis 

Women diagnosed with diabetes have been shown to demonstrate a poorer 

prognosis for survival after diagnosis with breast cancer (Satariano and Ragland, 1994). 

This association exists even after adjusting for other variables such as age, stage of 

cancer at diagnosis, and chosen treatment (Satariano et al., 1994). Interestingly, death 

was more likely to be attributed to causes other than cancer, possibly due to cancer and 

its treatment exacerbating other underlying conditions associated with the chronic illness 

rather than cancer alone (Satariano et al., 1994). This poor prognosis for survival further 

signifies the need to focus secondary screening in this population.

Conclusions

While the increased awareness of disparities among health care providers may 

result in some of the needed changes to meet the needs of all populations, the eradication 

o f treatment disparities through the change in attitude of all health care providers is 

unlikely. To reduce the incidence o f treatment disparities, awareness among individuals 

who make up the affected population groups is also needed. These individuals must be 

“empowered” not only to take the responsibility for their illness or condition but also to 

seek preventive services. Nurses are in the position to provide the insight and direction 

for at-risk groups to achieve this goal. It will require a partnership. This proposal seeks 

to discover the screening rates and the determinants associated with cancer screening in 

women with diabetes that can serve to guide future planning and interventions in 

partnership with women and their health care providers.
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Chapter 2

Conceptual Framework and Literature Review 

Green and Kreuter’s PRECEDE Model has been chosen to guide this study. 

Determinants related to use of preventive care and early screening for the detection of 

cancer can be complex and multifactorial. Consequently, a complex model is needed to 

frame the variables related to the utilization of cancer screening in women with diabetes. 

Initial discussion centers on understanding this model and its relationship in guiding this 

investigation.

Conceptual Framework 

The PRECEDE Model has been tested and applied at multiple universities, public 

health agencies, and health maintenance organizations. Green and Kreuter (1999) report 

that from their research in the 1970s, their model was named the PRECEDE 

(Predisposing, Reinforcing, and Enabling Causes in Educational Diagnosis and 

Evaluation) Model in the first edition o f their book. The addition o f PROCEED (Policy, 

Regulatory, and Organizational Constructs in Educational and Environmental 

Development) occurred from work in the 1980s to address the need for additional 

constructs (Green and Kreuter, 1999). With the incorporation of PROCEED, the findings 

of the assessment can be used to develop policy, implement the plan, and evaluate the 

interventions (Green and Kreuter, 1999). Since this study is descriptive in nature, only 

the PRECEDE component will be utilized.

The assumptions in the PRECEDE Model emphasizes that health related issues 

are caused by multiple factors; and consequently, strategies to impact behavioral, 

environmental, and social change must be multifactorial (Green and Kreuter, 1999).

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



9

According to the University of British Columbia web site (2004), this model has been 

used in hundreds of published studies, which they verify by listing over 750 works. This 

model is unique in that it begins with the desired outcome and the researcher then works 

backward to determine the etiology. Green and Kreuter believe that the determinants of 

health must be identified before planning for intervention can be initiated. This 

PRECEDE Model includes four phases that will be highlighted in further discussion in 

the literature review. Determinants are identified at each stage and strategies developed 

based on the highest priority need(s). These determinants are identified as predisposing, 

enabling, and reinforcing factors.

Predisposing factors are defined as the belief or perception of an individual or a 

group that enhance or hinder a change in behavior (Green and Kreuter, 1999. This may 

include knowledge, values, or beliefs regarding susceptibility. For example, in the case 

of the utilization of breast and cervical cancer screening, these factors might include 

disinterest, fear of finding cancer, embarrassment related to the procedure, or feelings of 

not being at risk. Green and Kreuter define enabling factors as “skills, resources, or 

barriers that help or hinder the desired behavioral changes as well as environmental 

changes” (p. 40). Enabling factors related to preventive screening could include 

knowledge o f the need for services, access to services, whether the individual has 

insurance, or even if transportation is available. Finally, reinforcing factors includes the 

support received from others and the rewards received from adopting the behavior (Green 

and Kreuter). This could include the support received from nurses and other health care 

providers to reinforce utilization of screening practices.
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PRECEDE and Methodology

This model has been used primarily in correlation and comparison quantitative 

research involving utilization of gender-specific cancer screening (Brailey, 1986;

Battista, Williams, & MacFarlane, 1990; Borgers et al., 1993; Danigelis et al., 1995;

Earp, Altpeter, Mayne, Viadro, & O’Malley, 1995; Love, Brown, Kavis, Baumann, 

Fontana, & Sanner, 1993; Zapka, Stoddard, Costanza, & Greene, 1989). As in this 

proposed study, most of these correlation studies were investigating the relationship 

between the predictors (determinants) and the use of cancer screening. These studies 

were equally divided between experimental and quasi-experimental investigations.

The PRECEDE Model mandates deductive reasoning that encourages 

understanding from many views. Weiss (1995) states that theoretical models will be 

either deterministic or probabilistic. This deterministic model supports that a certain set 

o f conditions affect the outcome while allowing for a greater understanding of context. 

The context of this phenomenon may have social, epidemiological, behavioral, 

environmental, educational, and ecological components. Most likely all components will 

have an impact. The PRECEDE Model allows the variables to be systematically 

arranged under these components and provides a good fit for the purpose of this analysis. 

Consequently, the model identifies determinants that relate to the use of cancer screening. 

This discovery can then provide direction in the use of strategic efforts to address cancer- 

screening needs in women with diabetes.

Literature Review

Using the PRECEDE Model as a framework, concepts relevant to each of the four 

phases of the model were utilized to guide a literature search of issues related to cancer

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



11

screening in women with diabetes. These phases include social assessment, 

epidemiological assessment, behavioral and environmental assessment, and educational 

and ecological assessment (Green & Kreuter, 1999). Although the PRECEDE Model 

does not necessarily dictate a linear progression, each phase will be explored and 

discussed sequentially beginning with Phase I or Social Assessment.

Phase I  - Social Assessment 

Green and Kruter (1999) define social assessment as the use of various sources of 

information to increase understanding of quality o f life issues and goals of those 

individuals involved. These authors further define quality of life as the perception that 

needs of individuals or groups are being met and that no one is denied opportunity for 

happiness and fulfillment. In other words, data is needed to determine if women with 

diabetes perceive cancer screening as a priority concern in their life; and, if so, what 

issues impact their willingness or ability to acquire recommended cancer screening.

A review of the literature using MEDLINE for the years 1966-2004 and CINAHL 

for the years 1982-2004 demonstrated some concern for how disease management affects 

quality of life in those with diabetes (Rose, M., Burkert, U., Scholler, G., Schirop, T., 

Danzer, G., & Klapp, B., 1998; Watkins, Connell, Fitzherald, Klem, Hickey, & Ingersoll- 

Dayton, 2000). However, the search failed to reveal any published studies or information 

regarding what priority cancer screening holds in the lives of women with diabetes.

Marshall (2004) used focus groups to reveal that most of the women felt cancer 

screening was extremely important to them and ranked it as such. In fact, several women 

used such comments as “empowered” and “accomplished” to describe the satisfaction felt 

after completion of a mammogram and/or Pap smear. Most women agreed that they
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could be at risk for cancer but most did not feel the fact they had diabetes necessarily 

increased their risk. Furthermore, despite dealing with a chronic illness, they reported 

that they would want to know if they had cancer, be presented with options, and allowed 

to make their individual informed choice. This is in contrast to a study conducted by 

Beckman et al (2001) which reports clients with diabetes find that their disease 

management is so burdensome that they refuse to consider preventive care including 

cancer screening. Flowever, it is noted that the focus groups of the previous study 

involved women who had the resources, vigor, and social competence to participate.

These are exactly the qualities identified by Rose et al. (1998) that relate to having a 

higher degree of quality of life. Those women who were homebound, reluctant to travel 

due to health reasons, or socially reserved likely did not participate. These women may 

have had a very different perception regarding quality of life issues.

Additionally, those who perceive that they have control of their diabetes also 

report higher perceptions of quality of life (Watkins et al., 2000). In fact, with mastery of 

self-management of their illness, they very well may avoid the complications associated 

with uncontrolled diabetes. It then becomes cyclic as increased perception of control 

results in better self-management of their illness and resulting increased positive quality 

of life due to improved health. It then seems logical to deduce that a greater perceived 

sense of control carries over to other areas that protect health, including cancer screening. 

Adopting preventive care may increase a perception of control as signified by women 

who had completed a mammogram and/or Pap smear describing feelings of 

empowerment and accomplishment (Marshall, 2004).
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Phase II - Epidemiological Assessment 

The second phase of the PRECEDE Model is the epidemiological assessment. 

Gordis (2000) defines epidemiology as the study of how disease is distributed in 

populations and o f the factors that influence or determine this distribution. The previous 

discussion demonstrated the limited investigations that reveal that cancer screening and 

preventive care is important to women with diabetes. The focus now turns to the issue of 

whether women with diabetes have different patterns of cancer screening than the general 

population and the factors that relate to this pattern.

Fontana, Baumann, Heiberg, and Richard (1997) conducted one of the earliest 

studies investigating chronic disease status and its association with receipt o f preventive 

services. Their study, which included males and females, found that the presence of a 

chronic illness resulted in fewer screenings for cancer. Specifically, women with 

diabetes were less likely to have a mammogram and women with diabetes or heart 

disease were less likely to have a Pap test.

The Fontana, Bauann, Heiberg, and Richard (1997) results were based on a 

stratified random sample of 4320 adults cared for by 167 physicians in 42 primary care 

group practices in the Midwest. Half of the 4320 adults without chronic disease served as 

a validation sample. Pre-intervention data were collected using two questionnaires and 

record audit. Each chronic illness was coded as a binary variable. Factors, such as 

insurance coverage, education, perceived health status, and number of primary care visits 

served as covariates. Errors in provider documentation on records and self-report of 

information by clients were noted as possible limitations in their study. In addition, the 

sample consisted o f adults 52 to 64 years of age and predominately Caucasian with high
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levels o f education and family income living in the Midwest. The study results cannot be 

generalized to populations in other regions or those who may be a member of a more 

vulnerable population group.

Kiefe, Funkhouser, and Fouad (1998) also found that chronic illness is associated 

with decreased cancer screening. These results were based on a chart review of 1,764 

women at two primary care sites at the University o f Alabama, Birmingham. Multiple 

logistic regression was used to analyze the relationship of the Charlson index (assigned 

weights given for a patient’s condition) with cancer screening while adjusting for 

possible confounders. Kiefe et al. (1998) report that their retrospective chart review may 

have underestimated screening rates. They also stress that the Charlson index does not 

take in to account for quality of life or functional ability that other measures of 

comorbidity may have included. In addition, this study was conducted in one academic 

center in the South and cannot be generalized to other areas.

Beckman, Cuddihy, Scheitel, Naessens, Killian, and Pankratz (2001) used 

analysis by logistic regression to determine that women with diabetes are less likely to 

receive mammograms than their control group o f non-diabetics (78.1 vs. 84.9%; odds 

ratio 0.63, p=.002). A sample size o f 424 women with diabetes in a Midwestern group 

practice was compared to two control groups without diabetes. Even after adjusting for 

such confounders as race and insurance status, women with diabetes continued to 

demonstrate lower rates for screening. Again, this study is also limited by a small sample 

size and is located in a single practice in one region of the country.

On the other hand, Heflin, Oddone, Peper, Burchett, and Cohen (2002) found no 

association between chronic illness and receipt o f cancer screening in older adults who
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were 65 and older. In fact, these researchers reported higher rates o f cancer screening in 

those with chronic illness. They explained this finding as the result of increased health 

care visits required by individuals with chronic illness provides more opportunities to be 

offered preventive care. Again, this study is based on self-reported screening of 2,225 

subjects as part of the Piedmont Health Survey of the Elderly located in North Carolina. 

African Americans were oversampled to represent 50 percent o f the study population. In 

regression models, self-reported receipt of cancer screening served as the dependent 

variable and various chronic illnesses (including diabetes) functioned as an independent 

variable while controlling for demographic and socioeconomic factors. The study 

demonstrates merit for including a varied study population by race and socioeconomic 

status that was often lacking in the Fontana, Baumann, Heiberg, and Richard (1997) and 

Beckman, Cuddihy, Scheitel, Naessens, Killian, and Pankratz (2001) studies. However, 

their population was limited to participants who were age 65 and older thus limiting the 

generalizability to younger populations.

Similarly, Earle, Burstein, Winer, and Weeks (2003) found that breast cancer 

survivors received more preventive services than the control group. Data from the 

Survival, Epidemiology, and End Results (SEER) tumor registry and the Health Care 

Financing Administration (HCFA) Medicare database were utilized to analyze the receipt 

of preventive services for a period of two years by survivors and matched controls, which 

make this one of the few studies to use a national secondary database. Interestingly, they 

noted a higher rate of diabetes among cancer survivors, which they hypothesize, relates to 

the fact obesity increases both the risk for breast cancer and diabetes. These authors, like 

Heflin, Oddone, Peper, Burchett, and Cohen (2002), found that for each increase in the
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Charlson comorbidity score, the likelihood of receiving preventive services increased. 

Earle et al. (2003) also noted other determinants correlating to a lack of preventive care 

included older age groups, African-American race, lower income, living in a rural area, 

and receiving care in a nonacademic facility. In addition, those being seen by a primary 

care health care provider were more likely to receive holistic preventive care than those 

seen by an oncologist only. Those seen by both an oncologist and a primary care 

physician received the most preventive care. This study suggests that breast cancer 

survival prompts cancer screening but the same conclusion cannot necessarily be said that 

having diabetes would also promote screening.

Summary o f  Epidemiological Reviews

The review of the literature demonstrates conflicting results of whether or not 

women with diabetes receive cancer screening at the same rate as the general population. 

Utilization of national databases would allow an analysis of the association of receipt of 

cancer screening with women with diabetes that would reach across states, regions, and 

various population characteristics. This will result in a more comprehensive approach 

that the other reported studies have often lacked. While limitations remain, such as self- 

report errors and access to only those with a phone, an investigation of this magnitude is 

needed to comprehensively address the question of whether this preventive care issue 

exists as a major concern for women with diabetes.

Screening Rates o f  Women in the General Population

While the epidemiological assessment of cancer screening in women with 

diabetes remains equivocal, information regarding women in the general population is 

explored as a baseline. The American Cancer Society (2004) recommends yearly
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mammograms starting at age 40 and a Pap test approximately three years after initiating 

vaginal intercourse, but no later than 21 years of age. Additional guidelines exist for 

those at risk; such as, family history, weakened immune system, or previous history of 

cancer.

According to the Centers for Disease Control and Prevention (2004), breast and 

cervical cancer screening statistics can be located in two databases: the National Health 

Interview Survey (NHIS) and the Behavioral Risk Factor Surveillance System (BRFSS). 

The NHIS reports the national use of mammography for women 40 years of age and 

older in 2000 was 70.3 percent with the lowest prevalence found in women who lack 

health insurance at 39.5 percent (CDC, 2004). The BRFSS reveals slightly different 

results with a national average o f 61.5 percent with those with no health insurance 

demonstrating 36.6 percent and women who have no usual source of medical care at 33.7 

percent (CDC, 2004). A relationship is also found with mammogram use and education 

with those with higher education demonstrating increasing rates of cancer screening 

(CDC, 2004). Screening does differ by state with Utah being the lowest (51.1 %) and 

several states in the Northeast including Delaware, Massachusetts, and Rhode Island 

being the highest with rates greater than 70 percent (CDC, 2004).

Likewise for women 18 years of age and older, the NHIS reports a national 

cervical cancer screening prevalence rate of 82 percent (CDC, 2004). The BRFSS 

reveals even more promising results with a rate o f 86.2 percent, with women with no 

health insurance (77.3 %) and no usual source of care (73.8 %) demonstrating poorer 

rates but not as drastic a difference as seen with mammography use (CDC, 2004). Again,
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Utah demonstrates the lowest use o f the Pap test at 80.1 percent and Maryland the highest 

at 91.7 percent.

A Healthy People 2010 objective (United States Department of Health & Human 

Services (HHS), 2000) seeks to increase the number of women who have a mammogram 

from a baseline of 67 percent of women aged 40 years and older within the preceding 2 

years in 1998 to a target of 70 percent (based on NHIS, CDC, and National Center for 

Health Statistics (NCHS) data). Likewise, the objective for women aged 18 and older 

who have ever received a Pap test is targeted for 97 percent in 2010 (up from a baseline 

of 92 percent in 1998) and to increase women aged 18 years and older who received a 

Pap test within the preceding three years to 90 percent (up from a 1998 baseline of 79 

percent (HHS, 2000). In 1998, there were 27.9 breast cancer deaths per 100,000 females 

(HHS, 2000). The 2010 objective is to reduce this rate to 22.3 deaths per 100,000 (HHS. 

2000). The objective to reduce the rate of deaths from cancer of the cervix is 2.0 per 

100,000 females, down from 3.0 in 1998 (HHS, 2000).

Among females in the United States, 6.7 percent self-reported they have diabetes 

which is also the national rate for both sexes (CDC, 2002). This rate continues to 

demonstrate an increasing upward trend yearly and varies by race. The review of the 

literature using MEDLINE for the years 1966-2003 and CINAHL 1982-2003 (using the 

terms women, chronic illness, and cancer screening) gives conflicting results regarding 

whether the cancer screening needs of this population are being met; and much of the 

limited research is region specific.
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Phase III - Behavioral and Environmental Assessment

Green and Kreuter (1999) emphasize that an assessment of the risk factors that 

contribute to the health problem identified in the epidemiological assessment should be 

the focus of Phase III. Behavioral assessment involves the investigation of behavioral 

relationships to the concerns identified in the social and epidemiological assessments. 

Green and Kreuter explain that unchangeable factors must be considered when 

performing health promotion assessments in order to maintain a broad perspective on the 

various determinants associated with the health issue and to identify those at risk. In fact, 

often many health concerns involve a combination of behavioral, environmental, and 

biological risk factors. A review of the literature for other factors related to risk of breast 

and cervical cancer in women with diabetes and their access to screening follows.

First, it is important to determine women with diabetes have an increased 

incidence o f cancer. Previous investigations demonstrate this is not the case based on a 

diagnosis of diabetes alone. Mink, Shahar, Rosamond, Alberg, and Folsom (2002) 

reported that breast cancer was 60% higher in women with diabetes than nondiabetics, 

but this relationship disappeared after adjustment for increased adiposity and other 

covariates. This is an excellent example of how difficult it is to isolate chronic disease 

for its association with risk for cancer. Many other variables do and will impact this 

association.

Clearly, obesity is a modifiable behavioral risk factor that has captured attention 

as an individual and public health risk. Scientific literature and popular media 

increasingly sound the alarm that Americans are larger than ever and face increased 

health risks. These risks include diabetes, heart disease, and osteoarthritis, to name a
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few. As the body mass index (BMI) increases, so does the number of comobidities. This 

association also exists for breast, colon, uterine, and ovarian cancer (Folsom et al, 2000). 

Likewise, Lemone and Burke (2000) report a link between obesity and hormone- 

dependent cancers. These authors explain that obese individuals have excessive amounts 

o f sex hormones manufactured from increased fat stores that feed hormone-dependent 

cancers. Consequently, any research examining an association between chronic illness 

and the prevalence of cancer should also adjust for increased adiposity as done by the 

study conducted by Mink, Shahar, Rosamond, Alberg, and Folsom (2002).

Despite increasing evidence associating obesity with the risk of developing 

cancer, Wee, McCarthy, Davis, and Phillips (2004) found that obese women are less 

likely to be screened than those o f normal weight. These authors used the 1998 National 

Health Interview Survey to measure mammogram use in women ages 50 to 75 years.

The results o f their investigation demonstrated white women with higher body mass 

index (BMI) were less likely to be screened than normal weight women, even after 

adjusting for other correlating factors; such as socioeconomic and medical status. Black 

women with a higher BMI demonstrated a similar or higher rate of mammography use as 

normal weight black women. These authors note that more research is needed to explain 

why white women with a higher BMI demonstrate lower cancer screening rates than 

black women.

In general, comorbidity has been demonstrated to result in poorer prognosis for 

survival after diagnosis with breast cancer (Satariano and Ragland, 1994) further 

highlighting the need to focus secondary screening in this population. This association 

exists even after adjusting for other variables such as age, stage of cancer at diagnosis,
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and chosen treatment (Satariano et al., 1994). Death was more likely to be attributed to 

causes other than cancer, possibly due to breast cancer and its treatment exacerbating 

other underlying conditions associated with the chronic illness rather than cancer alone 

(Satariano et al., 1994).

Cardiovascular disease is a leading cause of mortality in women and a common 

secondary disease associated with diabetes. Grossman, Messerli, Boyko, and Goldbourt 

(2002) conducted a Medline search for the association of hypertension and cancer. They 

reported 10 longitudinal studies exploring this association between 1966 and 2000, and 

concluded there was a 23% increased risk for cancer (especially renal cell carcinoma) in 

patients with hypertension. They also noted the association between hypertension and 

breast as being uncertain with several studies finding no relationship and three studies 

reporting an increased risk.

Finally, end-stage renal disease (ESRD) is a common consequence of 

uncontrolled diabetes and is perhaps the most studied association for increased risk for 

cancer that can be found in clients on hemodialysis for ESRD (Stewart, Buccianti, 

Agodoa, Gellert, McCredie, Lowenfels, Disney, Wolfe, Boyle, & Maisonneuve, 2003) 

and those having a transplant (Danpanich & Kasiske, 1999). Patients receiving dialysis 

are exposed to various agents, from multiple medications to dialyser sterilizing solutions 

such as formaldehyde. Transplant recipients are on immunosuppression therapy for life. 

Consequently, Danpanich and Kasiske (1999) report that the incidence of cancer 

continues to rise more than 15-20 years after transplantation. Efforts to limit risk factors 

for cancer, such as smoking, and further development of improved immunnosuppression 

with safe tapering o f medication dosage would greatly benefit affected patients
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(Danpanich & Kasiske, 1999). Additionally, careful adherence to recommended cancer 

screening for early detection and treatment is clearly warranted in women with diabetes 

with or without coexisting illnesses.

As noted, some of the behavioral risk factors associated with increased risk of 

cancer incidence are modifiable (i.e., obesity) while other risk factors are not (i.e. e., age, 

race). This discussion has focused on risk factors related to incidence of cancer in 

women with diabetes. Other factors related to behaviors associated with cancer screening 

will be addressed in the next phase.

Green and Kreuter (1999) appropriately point out that environmental determinants 

affecting health can be so complex that it is not practical for health promotion planning. 

Consequently, these authors suggest the focus be on issues that can be modified by social 

action and health policy; such as, social rather than physical factors. Regarding the 

utilization o f cancer screening in women with chronic illness, the first question that often 

arises is whether it is cost effective to conduct secondary screening in women with 

chronic illness. This issue has received limited examination in the aging population and 

in clients with end-stage renal disease (ESRD). In regards to these populations, Goldberg 

and Chavin (1997) suggest an individualized approach to preventive care that will not 

only limit morbidity and mortality but also improve quality of life.

Wu et al. (1998) did develop a model to estimate the impact o f Type I diabetes on 

health-related quality o f life. These authors utilized the SF-36, Medical Outcomes Study 

short form 36 in an empirical regression equation to predict age, health status, and 

Quality of Well-Being Index (QWB) in a convenience sample of patients with type 1 

diabetes. The purpose o f this investigation was to test the ability o f a newly developed

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



model to determine the impact type 1 diabetes and the associated complications has on 

the quality of life of those with diabetes. While their primary aim was to develop a 

model that would allow cost-effectiveness analyses between alternative treatment plans 

for those with type 1 diabetes, an interesting outcome determined from their initial use of 

the model was that intensive care produces more quality-adjusted-life-years (QALYs) 

than does conventional treatment and is cost-beneficial after 5 years. More information is 

needed to determine if the same finding would apply to aggressive promotion of cancer 

screening in those with diabetes.

Satarino and Ragland (1994) found that women with severe comorbidity are more 

likely to die o f the chronic illness than of the diagnosed breast cancer. This further 

supports the premise that screening in this population may not be cost-effective. With 

scarce resources and health care dollars, any program providing preventive care must be 

justified. Determining if a population should receive preventive care based on 

comobidity is a difficult issue for nurses and other health care providers. Clearly, 

severity of the comorbidity is an important factor that supports the choice to defer further 

cancer screening as an unnecessary burden of cost and inconvenience. However, care 

must be given to ensure this decision is based on severity and not on a blanket chronic 

disease diagnosis.

The complexity o f health care decision-making and the inconsistencies of 

preferences and methodologies make the use o f some cost-effectiveness analyses a 

questionable choice in outcome measurement. Further research in alternative methods is 

needed for the protection o f the populations served in health care. Until such issues are 

resolved, an individualized approach including patients and their families should be used
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to determine the need for preventive care (Goldberg & Chavin, 1997). The neglect of 

preventive services based on the existence of a comorbidity could result in unnecessary 

suffering and burden in those who achieve a longer than expected life despite the odds 

and in those whose health care providers use a blanket rule to exclude women from 

cancer screening because of an existing illness.

Numerous studies investigating the relationship of health care system variables to 

breast and cervical cancer screening have been published. For example, such factors as 

whether the woman has a regular health care provider or usual source of care (Carbic- 

Smith, Flagg, Doyle, & O ’Brien, 2002; Lim, Anderson, Leake, Cunningham, & Gelberg, 

2002), whether the individual has health care coverage (Hagdrup, Simoes, & Brownson,

1997), type of provider (Weisman, Cassard, & Plichta, 1995), and receipt of quality 

primary care (Bindman, Grumbach, Osmond, Vranizan, & Steward, 1996) have been 

identified as contributing to the health disparities related to cancer screening in various 

populations.

However, the impact of the health care delivery system in the United States on 

preventive care in women with chronic illness has received limited attention. One of the 

first and most cited studies addressing this issue was done by Fontana et al. (1997), which 

was discussed earlier in this chapter. Their study used a medical records review and 

questionnaires to compare chronic illness status with utilization of secondary cancer 

prevention services over a three-year period. Their work demonstrated that having a 

chronic illness lessened the receipt o f colorectal, breast, and cervical cancer screening. 

Their explanation of this finding was the primary care system focuses on disease-centered 

care in an encounter-based system. This focus limits attention to preventive care.
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Consequently, those with chronic illness may have more frequent visits to a health care 

provider but these visits are likely to focus on symptom or illness management rather 

than on prevention. It should be noted that this study is limited to a Midwestern sample 

and cannot be generalized to other regions of the country.

In addition, Weisman, Cassard, and Plichta (1995) found that the type of provider 

seen does affect the chances of receiving cancer screening; those being seen by a 

specialist are the least likely to be screened. Women seeking the best care for their 

illness are likely to choose to see a specialist. In fact, the generalist may decline to 

provide care because of discomfort in addressing the complex needs of women with 

certain chronic illnesses. Limited to being seen by the specialist for disease management, 

the women with chronic illness may have their preventive care neglected unless that 

specialist chooses to take a more holistic approach to their care. While Fontana et al.

(1997) found that more educated women and women who perceive that they have better 

health are more likely to be screened for cancer, a large proportion o f at-risk women are 

not likely to receive this service. This may at least partly relate to the at-risk women 

being less assertive in requesting the need for certain preventive services.

The primary factor related to the utilization o f cancer screening is the 

recommendation of a health care provider (Fitch, Greenberg, Levstein, Muir, Plante, & 

King, 1997; Taylor, Thompson, Montano, Mahloch, Johnson, & Li, 1998). Women who 

are seen by a specialist or who receive care that is only focused on their chronic illness 

may not receive this recommendation. This may especially affect the most vulnerable 

women of lower educational and socioeconomic levels and minorities.
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Managed care such as health maintenance organizations (HMOs) boast a 

commitment to preventive services. Indeed, HMOs do seem to demonstrate a more 

positive report on secondary cancer screening. However, Haas, Phillips, Sonnebom, 

McCulloch, and Liang (2002) report this effect on preventive care varies by ethnic group. 

These authors note that managed care demonstrated “greater use of some preventive care 

for Hispanic persons and white persons than fee-for-service insurance” (p 744), but this 

finding was not apparent for African Americans or Asian/Pacific Islanders. Whether a 

similar association would be found in women with chronic illness and their receipt of 

cancer screening is unknown as no studies have been identified that address this issue.

Clearly, the model of health care delivery is a major variable that can improve or 

hinder the utilization of preventive care in women with co-morbidities. Models of health 

care delivery can choose to promote preventive care by increasing access or impose 

barriers to preventive care. The impact of this variable is as yet unknown. Further 

investigation is needed to explore access to preventive care, provider perceptions of the 

need for such care, and additional factors that relate to women with chronic illness.

Phase IV  - Educational and Ecological Assessment

The educational and ecological assessment o f factors affecting health-related 

behaviors and environments is clearly the most investigated and cited phase o f the 

PRECEDE Model (Green & Krueter, 1999). Richard, Potvin, Prlic, and Green (1996) 

further explain one of the most important aspects of the PRECEDE Model is the 

behavioral and environmental interactions with their determinants. These determinants 

are identified as predisposing, enabling, and reinforcing factors and can be a positive 

force to an act or a negative force that prevents action. An understanding of
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predisposing, enabling, and reinforcing factors identified in earlier assessments allows the 

planner to identify those interventions that would most likely address the needs of a 

particular population. It also assists in determining which interventions should receive 

the highest priority and which are most cost effective (Green and Kreuter, 1999). 

Predisposing Factors

Predisposing factors are defined as the belief or perception of an individual or a 

group that enhance or hinder a change in behavior (Green and Kreuter, 1999). Variables 

across this model are similar to other theories used to explain health behavior. 

Jennings-Dozier (1999) utilized the theory of Planned Behavior to identify attitudes and 

subjective norms that predict the likelihood African American and Latina women will 

obtain a Pap smear. In fact, in the pilot work for this study, it was found that attitudes 

and beliefs remain one of the most important factors that suggest whether women will 

adopt cancer-screening behaviors (Marshall, 2004).

Knowledge.

In the case o f the utilization o f breast and cervical cancer screening, one 

predisposing factor related to the use of cancer screening involves whether women have 

the knowledge of the need to acquire early detection for breast and cervical cancer 

(Brailey, 1986; Cretain, 1989; Danigelis et al., 1995; Fitch, Greenberg, Levstein, Muir, 

Plante, & King, 1997; & Michielutte, Dignan, Sharp, Blinson, & Wells, 1999). Fitch, 

Greenberg, Levstein, Muir, Plante, and King also address that women may not only have 

inadequate knowledge regarding the need for cancer screening; but, even if they do, they 

lack awareness of where to receive these services. Marshall’s (2004) finding that women 

with diabetes are very interested in cancer screening may relate to a greater exposure to
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media information and community involvement encouraging preventive care that has 

become more prevalent in recent years.

Attitudes.

Fear was another common theme noted that often serves as a barrier to whether 

women seek cancer screening (Fitch, Greenberg, Levstein, Muir, Plante, & King, 1997; 

Marshall, 2004, & Michielutte, Dignan, Sharp, Blinson, & Wells, 1999). However, the 

etiology of this emotion often varied. First, some women reported they would not want 

to know if they had cancer. This attitude is often described as a fatalistic (Fitch, 

Greenberg, Levstein, Muir, Plante, & King, 1997; Marshall, 2004, & Michielutte,

Dignan, Sharp, Blinson, & Wells, 1999). Women express that a diagnosis of cancer 

would be so psychologically and emotionally devastating and that this awareness would 

be unbearable. Others feel that cancer is not curable or its treatment is so harmful in 

itself that knowing is fruitless. Some women express little sense o f mastery or control 

over health status and life or death. For example, Taylor, Thompson, Mantano, Mahloch, 

Johnson, and Li (1998) noted in their study the belief of some women that the pressure of 

the machine on the breasts can cause cancer. Finally, women often express that they feel 

healthy or have no symptoms so seeking medical intervention for any reason is 

unnecessary (Marshall, 2003) and could increase the incidence of further illness.

Some women express fear of the screening process itself. This belief was often 

expressed when women described mammography as being uncomfortable and even 

painful (Champion, & Scott, 1997; Marshall, 2004; Michielutte, Dignan, Sharp, Blinson, 

& Wells, 1999). Interesting to note, Marshall (2004) found fear of pain associated with 

the procedure related to mammography and not to Pap smears. Pap smears were
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described as uncomfortable or embarrassing but “endurable". Pressure on the breasts 

from mammography was more likely to be described as painful. Likewise, 

embarrassment or modesty has been noted as bander to women seeking screening, which 

may also have ethnic and/or religious implications. In fact, gender of the provider or 

technician doing the screening may affect acceptance of screening procedures (Fitch, 

Greenberg, Levstein, Muir, Plante, & King, 1997; Marshall, 2004, & Hofer, T. P. 

Michielutte, Dignan, Sharp, Blinson, & Wells, 1999). Lastly, women have reported they 

dislike being probed as reported by Fitch, Greenberg, Levstein, Muir, Plante, and King.

Susceptibility.

A third predisposing factor involved perceived risk of susceptibility (Champion, 

& Scott, 1997; Danigelis et al., 1995; Fitch, Greenberg, Levstein, Muir, Plante, & King, 

1997; Marshall, 2004; Zapka, Stoddard, Costanza, & Green, 1989). Susceptibility often 

related to whether or not there was a family history of cancer (Marshall, 2004). It seems 

that the public have heartily accepted that cancer is hereditary even though most women 

diagnosed with breast cancer have no family history. Marshall identified another source 

related to perception of risk involved environmental exposure to certain chemicals such 

as pesticides or even medications.

Numerous other predisposing factors related to adherence to cancer screening can 

be found in Appendix A. These factors either served to readily motivate women to enter 

care for health promotion or preventive services or to avoid it unless under extreme 

circumstances. Since cancer screening is typically done as a preventive measure, those 

who have more negative attitudes and experiences are the women who are least likely to 

be screened. Several studies have also documented that the attitudes and beliefs of health
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care providers serve as predisposing factor that impact whether women are encouraged 

and assisted in receiving preventive care (Love, Brown, Davis, Baumann, Fontana, & 

Sanner, 1993; Rimer, Davis, Engstrom, & Myers, 1988; Taylor, Taplin, Urban, Mahloch, 

& Majer, 1994; Thompson, Taplin, McAfee, Mandelson, & Smith, 1995). Specifically, 

Taylor et al. identified predisposing factors of physician behavior toward mammography 

screening include awareness of the effectiveness o f mammography, belief that the 

screening was cost-effective, awareness of barriers that prevent clients from being 

screened, knowledge o f third party reimbursement for breast cancer screening, and 

having access to guidelines for breast cancer screening. Thompson et al also identified 

the confidence and skill of the health care provider to perform screening as other 

distinguishing factors. Clearly, these determinants can have a major impact on whether 

women receive necessary screening.

Enabling Factors

Green and Kreuter define enabling factors as skills or resources that enhance or 

hinder the desired change in behavior. Having health care coverage or insurance 

(Danigelis et al., 1995; Friedman, Ahmed, Franks, Weatherup, Manning, Vance, & 

Thompson, 2002; Katz, & Hofer, 1994; Michielutte, Dignan, Sharp, Blinson, & Wells, 

1999) and having a regular provider (Cornelius, Smith, & Simpson, 2002; Danigelis et 

al., 1995; Michielutte, et al., 1999; Zapka, Stoddard, Costanza, & Green, 1989) are 

clearly the most cited enabling factors determining receipt of mammography or Pap 

smear tests. Demographic factors such as socioeconomic status, ethnicity, and 

educational level have been implicated in screening rates. These factors are summarized 

in Appendix A. Another negative enabling factor related to preventive screening
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reported by Marshall (2004) involved the long wait-list required to get a mammogram. 

Likewise, Champion and Scott (1997) and Taylor, Thompson, Mantano, Mahloch, 

Johnson, and Li (1998) identified problems with scheduling can negatively affect 

acquisition of preventive care.

Enabling factors promoting health care provider behavior towards cancer 

screening include training of staff, reminder systems, and patient education materials 

(Taylor, Taplin, Urban, Mahloch, & Majer, 1994). Reminders systems could and should 

include reminders for both the provider and the client. In summary, Love, Brown, Davis, 

Baumann, Fontana, and Sanner (1993) provided a clear consensus noted in other works 

by the statement that while “patient reports of family history o f breast cancer, health 

insurance coverage for mammography, and greater annual household income were each 

significant predictors, a patient report that a clinic staff member had discussed 

mammography was the strongest predictor of greater frequency o f mammography” (p. 

2113).

Reinforcing Factors

Finally, reinforcing factors (see Appendix A) includes the support received from 

others and the rewards received from adopting the behavior (Green and Kreuter, 1999). 

This could include the support received from nurses and other health care providers to 

reinforce utilization of screening practices. The primary factor of whether or not women 

receive cancer screening that is most commonly cited in the literature is if a health care 

provider recommends it. Similar findings have been reported in numerous other studies 

(Love et al., 1993; Rimer, Davis, Engstrom, Myers, & Rosan, 1988; Taylor, Taplin,
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Urban, Mahloch, & Majer, 1994; Taylor, Thompson, Montano, Mahloch, Johnson, & Li, 

1998; Marshall, 2004).

Family members’ encouragement to get cancer screening was cited as another 

enabling factor in several studies (Danigelis et al., 1995; Fitch, Greenberg, Levstein,

Muir, Plante, & King, 1997; Marshall, 2004; Taylor, Thompson, Montano, Mahloch, 

Johnson, & Li, 1998) but still remains secondary to a recommendation by a health care 

provider. In addition, Danigelis et al (1995) and Taylor et al. (1998) include friends as 

possible reinforcing factors. Marshall’s (2004) interview found that the encouragement 

of family and friends was more likely if that particular friend or family member had 

experienced a cancer diagnosis herself or she had a close acquaintance that had been 

diagnosed.

Danigelis et al. (1995); Zapka, Stoddard, Costanza, and Green (1989); and 

Marshall (2004) noted that a community norm reflecting a tendency to seek preventive 

care served to promote the adoption of screening behavior. Likewise, colleague support 

o f screening and community consensus valuing preventive care also served to reinforce 

health care providers’ promotion of cancer screening (Taylor, Taplin, Urban, Mahloch, & 

Majer, 1994). This influence along with increased media attention (Zapka et al., 1989) 

perhaps explains some of the improved screening rates experienced in recent years.

Green and Kreuter (1999) point out social influence may depend on the growth and 

development o f those involved. For example, adolescents and young adults who are 

recommended for cervical cancer screening are likely to be more prone to be influenced 

by social norms and peers (friends) than family members (parents).
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Health promotion programs in Southern rural black churches are reported to 

depend on supportive pastors and key church decision-makers as criteria to establish 

successful programs (Sutherland, Barber, Harris, & Cowart, 1992). There is some 

evidence that screening support from churches and church members does not consistently 

motivate people toward cancer screening or the church neglects to focus on this issue at 

all (Marshall, 2004).

The literature demonstrates that health care provider support is the primary 

reinforcing determinant to seeking cancer screening. Consequently, any health 

promotion planning addressing this issue must target providers when developing 

objectives and strategies. Certainly, other determinants influence preventive care 

behavior but not to the degree noted in health providers who care for women with 

diabetes.

Conclusion

The issue of cancer screening in women with diabetes is in need of further 

investigation to address if  these women experience lower rates of receipt of cancer 

screening than the general population. This finding will then allow for closer 

investigation of those determinants that precede and impact this pattern. Thus, this study' 

focuses on continued epidemiological assessment to address this issue using a nation 

wide sample.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



34

Chapter 3 

Methods

Using secondary analysis of a national data set, the purpose of this descriptive and 

correlational study was to determine if women with diabetes have different rates of 

mammography and Pap smear screenings for cancer than the general population; and, if 

so, identity what determinants play a role in accounting for this difference. Specifically, 

this research study sought to accomplish the following aims:

1) determine if women with diabetes have different screening rates for 

mammography and Pap smear screening for cancer than women who do not 

have diabetes

(HO: Women with diabetes will have lower screening rates for 

mammography and Pap screenings for cancer than their peers without 

diabetes; and

2) explain the association between selected predisposing and enabling factors 

(independent variables) and cancer screening rates of women with diabetes.

Predisposing factors included specific quality of life issues based on responses to 

Behavioral Risk Factor Surveillance System (BFRSS) questions, such as, perception of 

general, physical and mental health. Enabling factors included whether the individual 

had health care coverage, a regular health care provider, educational attainment, 

employment and income, and whether the individual had a disability. The BRFSS does 

not address reinforcing determinants. It is hypothesized that women with diabetes have 

lower rates of breast and cervical cancer screening than women who do not have 

diabetes; and that multiple predisposing and enabling determinants correlate with cancer
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screening rates. Operationalization of the PRECEDE concepts can be found in Appendix 

B.

Sampling Plan

Data for this study was derived from the Behavioral Risk Factor Surveillance 

System Survey (BRFSS) conducted by the Centers of Disease Control and Prevention 

(CDC). The BRFSS monitors selected adult behavioral risks at the state level (CDC, 

2004). The CDC reports the goal of the BRFSS is to gather consistent, state-specific data 

on health practices and risk behaviors that are linked to chronic diseases, injuries, and 

preventable infectious diseases in adults, age 18 and older. This systematic approach 

allows data to be compared across state and regional populations.

The CDC (1998) reports the samples used in the BRFSS must be state-based 

probability samples in which all households with telephones have an equal probability of 

being included in the study. Participants are identified for telephone survey using 

disproportionate stratified sample or Mitofshy-Waksberg-type sampling designs (CDC,

1998). The disproportionate stratified sampling design is described as a variation of 

cluster sampling (CDC, 1998). Cluster sampling consists o f units of large groups or 

clusters which is seen as more economical and practical when working with large and 

widely dispersed populations (Polit & Hungler, 1995). In this situation, units consisting 

of a 100-number block of telephone numbers are classified into strata. Telephone 

numbers that are most likely to be residential are disproportiately sampled at a higher rate 

than numbers in the non-residential strata (CDC, 1998).

In addition, some states use the Mitofshy-Waksberg Three-Stage Cluster Design 

method of random-digit dialing. The CDC (1998) describes this method as follows:
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Telephone numbers are randomly selected from blocks of 100 telephone numbers 

generated from the set of all existing area codes and prefixes in the state. Then, 

sampling is carried out in three stages. In the first stage, selected blocks of 100 

randomly ordered numbers are screened to determine the household status of the 

first number in each block. Blocks remain in the sample only if a residence is 

reached. In the second stage, the 100 numbers in the accepted block are randomly 

dialed to identify additional households. In the third stage, individual respondents 

are randomly selected from all adults aged 18 and older living in a household and 

are interviewed in accordance with the BRFSS protocol until the target number of 

interviews is completed. The successful interviewing of this target number 

constitutes a cluster, (p. xxxi)

A cluster consists of three successful interviews completed from the block of 100 

telephone numbers (CDC, 1998).

Sample size varies by state based on cost, available resources, effect of sampling 

design on the estimates, and other factors (CDC, 1998). As expected, disproportionate 

cluster sampling and the Mitofsky-Waksberg sampling designs inherently have more 

sampling errors than simple random sampling. Many concerns are addressed by 

requiring a larger sample size. Sample size is determined based on the following 

calculation. First, a tolerable range of error must be determined. As an example, 

“estimates with a range of error of plus or minus 3% will require a much larger sample 

size” (p. ixia) than less stringent error rates. Second, the BFRSS usually uses a 95% 

confidence level. Third, due to the need for a much larger sample size, a reasonable 

design effect adjustment factor (DEFF) is commonly 1.3. Consequently, the BRFSS uses
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2 2the following calculation to estimate sample size: N=[1.96 (0.25)/ (tolerable range) ] 

DEFF (CDC, 1998). This calculation is based on a 95% confidence interval and an 

estimated design effect o f 1.3. For example, “N=[1.962(0.25)/(0.05)2]*1.3, or 499 

respondents” (CDC, 1998, p. xxxviii).

Despite the necessity o f using the previously discussed methods to select the 

needed sample in light of involving large population sizes, limitations do arise and must 

be mentioned. First, this survey only reaches households that have a telephone so not 

everyone is equally represented. However, the CDC (2004) reports that greater than 95% 

of the United States households do have a phone. Second, the accuracy of self-reports to 

questions can vary based on how well participants understand the question and correctly 

recall information. The BRFSS attempts to lessen this error by using only trained 

interviewers who must follow established protocol. Third, as discussed, because only a 

sample is being used rather than an entire population, sampling error can occur. For 

example, failure to follow random selection process can occur if  the first adult who 

answers the phone is interviewed. Again, following established protocol lessens this 

concern. Additionally, poststratification may be used to insure the sample data reflects 

the total population. In this case, a category is weighted to correspond to some external 

population estimate, such as Census data (CDC, 1998). Fourth, nonresponse error can 

occur when a participate refuses to answer an item or refuses to participate in any o f the 

survey. The BFRSS Guide Book (1998) provides detailed guidelines that states must 

comply with to insure consistency. Finally, measurement error may occur due to the 

manner questions are asked or confusing wording in the questionnaire itself. The BRFSS

(1998) reports measurement errors can be decreased if the questions are asked correctly
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directly from the questionnaire, comprehended and truthfully answered by the 

respondent, and if data processors follow protocol to check for errors. Fortunately, the 

BRFSS has been in use for a number o f years with many o f the same questions 

withstanding the test of time.

The BRFSS consists of three components allowing states to focus not only on 

concerns o f national interests but local issues as well. The three components are the core 

component, optional modules, and state-added questions (CDC, 1998). The core 

component is asked by all states. This component consists of the fixed core, the rotating 

core, and emerging issues questions. The questions of the fixed core are asked each year. 

The rotating core involves two sets of questions asked on alternating years; but can be 

used as optional modules. Lastly, up to five questions may be asked regarding issues not 

included in the previous sections but are not retained for annual use. The optional 

modules consist of topics that states may or may not choose to use in addition to the core 

component. Finally, individual states may develop and utilize their own questions as part 

of the survey. The BFRSS web site provides a list of which states use a particular 

optional module each year.

Because the CDC and BFRSS are federal programs, BFRSS is considered in the 

public domain and does not require permission for anyone to use. The CDC does request 

that published material developed from these data be cited appropriately (CDC, 2004).

To protect confidentiality, several mechanisms have been instituted. First, no participant 

identifiers are retained on the interview record. Because the data are combined and 

reported only as aggregate figures, individual information cannot be identified. In fact, if 

the interviewer knows the interviewee, the protocol requires that the interview be stopped
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(CDC, 1998). In addition, all trained interviewers sign a confidentiality agreement. For 

this research project, an expedited approval was obtained from the Rush University 

Institutional Review Board (IRB).

Sample

For the purpose o f this study, subsets of the 2003 BRFSS were utilized. This data 

is available in several different file formats, some of which can be imported directly into 

statistical programs such as SPSS, SAS, or SUDAAN (CDC, 2004). Participants for 

inclusion were women who responded positively to the core question that they have been 

told by a doctor that they have diabetes and compared with women who do not have 

diabetes. Those responding positively to having diabetes but only during pregnancy were 

excluded. In addition, for receipt of mammography, those selected must be 40 years of 

age and older. This is in keeping with the American Cancer Society (2004) guidelines 

that women 40 years of age and older should have yearly mammograms as long as they 

are healthy. The sample analyzing cervical cancer screening rates included women 21 to 

70 years of age. The American Cancer Society recommends women to have a Pap smear 

starting within three years of intercourse or age 21; whichever comes first. Pap smears 

can be discontinued after age 70 if the last three or more screenings were normal. The 

results of these two samples were correlated with responses to the optional Women's 

Health Module in regards to screening for breast and cervical cancer. In 2003, thirteen 

states used this optional module (CDC, 2003). Consequently, this study evaluated data 

from the following states: Arkansas, Georgia, Hawaii, Iowa, Mississippi, Missouri, New 

Jersey, Oklahoma, South Dakota, Tennessee, Vermont, and Wyoming (CDC). Guam was 

not included in this study. In this manner, every region of the United States is
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represented. Sample size varied by state based on the individual state calculations as 

discussed previously. Post-stratification weights were added to adjust for nonresponse 

and to ensure the total number of cases equate the population estimates for each 

geographic stratum (CDC, 1998).

Data Quality

The CDC incorporates many surveillance and monitoring strategies to ensure 

quality data from review of questions to ensure they are understandable to supervisor 

checks of data entry (CDC, 2004). The CDC (1998) insists that BRFSS methodologies 

and data collection protocols are reliable and valid for states and researchers. The 

Behavioral Risk Factor Surveillance System User’s Guide outlines procedures and 

protocol to ensure data quality and may be downloaded from the CDC BRFSS website.

Procedure

Appropriate 2003 BFRSS Data Files were downloaded into STATA statistical 

software for analysis. STATA software is an integrated statistical package that allows 

data management, statistical analysis, and graphical commands. Procedures for data 

analysis are described in the following paragraphs.

Data Analysis

CDC researchers primarily use SAS, STATA, and SUDAAN software to analyze 

data collected from complex surveys (H. Roberts, personal communication August 7, 

2004). These software applications have the ability to estimate standard errors when the 

sampling design is not assumed to be a simple random sample design. Roberts reports 

applications that do not have the capacity to incorporate complex sample designs, often 

greatly underestimate the standard errors necessary to estimate test statistics, or calculate
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confidence intervals. Consequently, this investigation used STATA statistical software to 

analyze BRFSS data.

H. Roberts, a statistician at the CDC, (personal communication, August 7, 2004) 

warned the researcher to be sure to use the sampling weights that correspond to each data 

record. Sampling weights are used for complex sampling designs to adjust for non

sampling bias. Examples of non-sampling bias are those that can occur due to non

responders having differing views than responders or due to an inability to sample sub

populations that are considered to be in the target population (individuals not having 

phone coverage or not having the ability to accept a phone call).

The primary hypothesis, that women with diabetes have lower rates of breast and 

cervical cancer screening than women who do not have diabetes, was tested using a 2 X 2 

contingency table displaying the categorical variables. The categorical variables being 

women with or without diabetes (explanatory variable) and women who have or have not 

had cancer screening (response variable). A separate table was developed for each type 

of cancer screening (breast and cervical). Frequencies in these tables were converted to 

percentages within each row. The question “Is cancer screening associated with the 

diagnosis of diabetes?” was answered by determining if the two variables are independent 

or dependent. The variables are statistically dependent if  the conditional distributions are 

not identical. However, because sampling variability may result in percentages that differ 

in the population, the chi-squared statistic was used to test for independence between the 

variables. A p-value =.05 or less signified that cancer screening was associated with 

having diabetes. Residual analysis further provided information regarding the nature o f

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



42

the association. The strength of the statistical dependence between the variables was 

determined using the odds ratio.

Prior to utilizing logistic regression to determine the relationship between the 

PRECEDE factors to cancer screening in women with diabetes, a correlation matrix was 

analyzed to determine if any of the explanatory variables in the regression model 

demonstrated multicollinearity (see Appendix C). Independent variables were correlated 

to determine if there was any redundancy of one variable with another. Variables 

indicating this redundancy would not be needed in the regression model. Since no 

multicollinearity was demonstrated, no variables were deleted from the initial regression 

equation except for the number of days in the past 30 viewed as poor health due to 

physical or mental issues. This variable was omitted due to its similarity to included 

quality of life variables. Since the explanatory variables were theory-based using the 

PRECEDE Model, no further changes were made to the initial regression equation.

Logistic regression modeling was used to answer the second question regarding 

what determinants relate to receipt o f cancer screening in women with diabetes. Logistic 

regression models are used when the response variable has only two possible outcomes 

(Agresti & Finley, 1997) rather than response variables that are quantitative. In addition, 

logistic regression models allow the use of dummy variables to include qualitative 

explanatory variables such as will be necessary when incorporating predisposing and 

enabling determinants related to undergoing cancer screening (See Appendix B for 

operationalization of the PRECEDE concepts). Because the PRECEDE Model 

determines which variables will be included in the regression model, automated selection 

procedures provided by statistical packages were not appropriate.
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Summary of the Methodology 

BFRSS data was used to explore cancer screening in women with diabetes 

compared to women who do not have diabetes. Contingency tables with chi-squared 

statistics analyzed the prevalence of cancer screening in women with and without 

diabetes. If differences were identified, the PRECEDE Model variables identified as 

determinants were included in regression modeling to measure their influence on 

prevalence rates of cancer screening.
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Chapter 4 

Results

This chapter presents the results of a secondary analysis o f data derived from the 

Behavioral Risk Factor Surveillance System (BRFSS) from the Centers for Disease 

Control and Prevention (CDC). These results provide information on whether women 

with diabetes have different rates of gender-specific cancer screening than women in the 

general population. The hypothesis tested if  women with diabetes have lower breast and 

cervical cancer screening rates than women who do not have diabetes. Logistic 

regression was used to determine if there was an association between cancer screening 

and selected patient characteristics, including a diabetes diagnosis.

Sample

Data from the 2003 BRFSS was obtained from the CDC using SPSS software. 

Only the 12 states utilizing the optional Women’s Health Module in 2003 were included 

in the analysis. These states include Arkansas, Georgia, Hawaii, Iowa, Mississippi, 

Missouri, New Jersey, Oklahoma, South Dakota, Tennessee, Vermont, and Wyoming. 

Guam was not included. Relevant variables for each state were downloaded into STATA 

8 (StataCorp) using a transfer software package.

Participants for inclusion were women who have been told by a health care 

provider that they have diabetes. The comparison group included women who had never 

been told they have diabetes in the states utilizing the Women’s Health Module. Women 

responding that they only had diabetes during pregnancy were excluded. For calculations 

involving breast cancer screening, participants were 40 years of age and older. Mean age
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for participants 40 years of age or older was 58. The average age for individual states 

varied little with Georgia the youngest average age of 57 and Iowa the oldest at 60.

For cervical screening, a subset of women 21 years of age and older was used for 

statistical purposes. Inclusion criteria were based on American Cancer Society 

recommendations for cancer screening in regards to age. The American Cancer Society 

recommends Pap screening for cervical cancer starting at 21 years of age or three years 

after initiating intercourse. Since age o f initiation of sexual intercourse cannot be 

determined from this data, age of inclusion for Pap screening began at age 21 with a 

mean age of 43. The mean age remained 43 for the individual states except Georgia with 

a mean age of 42 and Tennessee with a mean age of 44.

Sample size varied by state due to available state resources. This variation was 

accounted for through the use of sampling weights that correspond to each record. State 

level sample size and weighted population estimates are found in Table 1. The total 

weighted population size for mammography screening was 9,017,661 women 40 years of 

age or older in the included states. The population size for Pap screening was 13,025,863 

women 21 years of age or older in the included states.

Table 1

Sample Size and Weighted Population Estimates by State

State Population Size Number of Population Number

(Mammography) Observations Size of

(Mammography) (Pap) Observat

ions

(Pap)
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Arkansas 558,690 1592 788,398 2010

Georgia 1,644,913 2873 2,611,593 3873

Hawaii 267,197 1550 361,869 1961

Iowa 635,652 1891 852,141 2212

Mississippi 558,581 1633 850,481 2229

Missouri 1,174,288 1488 1,677,131 1851

New Jersey 1,803,258 4063 2,447,744 4979

Oklahoma 726,242 2906 1,059,110 3650

South
Dakota

158,470 1970 211,502 2224

Tennessee 1,247,640 1012 1,824,387 1288

Vermont 140,155 1611 192,420 1980

Wyoming 102,575 1444 149,087 1884

Total 9,017,661 24033 13,025,863 30,141

Demographic information for women in the 12 states varied and is reported in 

Table 2. This information was taken from BRFSS data summaries (CDC, 2005) for 

women 18 years of age or older and included race, education, employment, ability to 

work, annual household income, and health care coverage.

Racially the population was predominately white at 75%. The second largest 

racial group was blacks at 11%. Other racial and ethnic groups appeared
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underrepresented, especially Hispanics and Native Americans in the BRFSS data. This is 

further evidenced when the BRFSS data is compared to the United States Census Bureau 

data that reports whites at 79.9 percent, Blacks at 12.3 percent, Hispanic/Latinos at 12.7 

percent, and Native Americans at .9 percent. The populations predominately found in the 

selected 12 states may account for some of these differences. This may explain some of 

the gap in percentage found in Ffispanics but is suspect for Native Americans since some 

o f the selected states using the optional Women’s Health Module would be expected to 

have a measurable Native American population. In fact the BRFSS race and ethnic 

categories for this variable did not recognize Native American as a separate category.

This population was likely included under the category of “other.”

Mississippi demonstrated the highest percentage of its population to have less 

than a high school education at 18 percent and Hawaii the lowest at five percent. 

Mississippi tied with New Jersey for having the highest unemployment at 7.3 percent. It 

should be noted that the unemployed does not include retirees, students, or homemakers. 

Unemployed is defined as being out of work for one year or more.

Mississippi also has the highest percentage of women who report that they are 

unable to work at greater than 10 percent as compared to the lowest in South Dakota and 

Hawaii at less than two percent. In addition, greater than 40 percent of Mississippi’s 

population has an annual household income of less than $25,000 as compared to a low of 

less than 25 percent found in the state of Wyoming. The average for income less than 

$25,000 for the selected 12 states was 31 percent. Finally, Oklahoma is the state 

reporting the highest percentage o f its population who do not have health care coverage
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or insurance. Hawaii, South Dakota, Tennessee, and Vermont demonstrate that greater 

than 90 percent of their populations have health care coverage.

Table 2

State Demographic Information in Percentages and Means

State Race Less 
than 
H. S. 
Ed.

Unemployed Unable 
to work

Annual 
Household 
Income < 
$25,000

Health
Coverage

Arkansas White-81.7 
Black-11.4 

Hispanic-2.5 
Other -  2.1 

Multiracial.3

13.0 4.5 6.9 34.4 81.4

Georgia White-63.9 
Black-29.1 

Hispanic-2.4 
Other -  3.7 

Multiracial-. 9

12.8 6.4 5.6 27.8 85.2

Hawaii White-29.8 
Black-1.2 

Hispanic-5.1 
Other -  54.3* 
Multiracial-9.5

5.0 2.8 1.9 32.6 90.5

Iowa White-95 
Black-1.1 

Hispanic-2 
Other -  1.2 

Multiracial-. 7

7.6 3.2 2.5 25.6 81.6

Missis

sippi

White-61.8 
Black-33.6 

Hispanic-1.8 
Other -  1.7 

Multiracial-1

18.2 7.3 10.8 40.7 89.1

Missouri White-83.5 
Black-10.7 

Hispanic-2.0 
Other -  2.4

10.8 4.4 5.6 34.9 89.5
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Multiracial-1.5

New

Jersey

White-67.1 
Black-12.5 

Hispanic-13.9 
Other -  5.8 

Multiracial-. 7

10.2 7.3 4.2 29.7 87.3

Oklahoma White-75.9 
Black-6.5 

Hispanic-4.9 
Other -  10.3 

Multiracial-2.3

12.4 4.4 4.9 35.9 79.0

South

Dakota

White-91.5 
Black-0.2 

Hispanic-1.3 
Other -  5.7 

Multiracial-1.2

9.2 2.3 1.8 28.0 90.4

Tennessee White-80.5 
Blackl3.5 

Hispanic-2.9 
Other -  2.2 

Multiracial-.9

13.4 6.0 5.9 30.8 90.6

Vermont White-80.5 
Black-13.5 

Hispanic-2.9 
Other -  2.2 

Multiracial-.9

7.3 3.8 4.2 27.0 90.0

Wyoming White-91.5 
Black-0.2 

Hispanic-4.7 
Other -  2.5 

Multiracial-1.2

6.5 3.3 4.0 24.9 83.0
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Mean

Score

White -  75 
Black -  11 

Hispanic -  3.8 
Other - 7.8 

Multiracial -  
1.9

10.5 4.6 4.9 31.0 86.5

National

Average

**

White -  79.9 
Black -  4.3 

Hispanic -  4.7 
Other -  9.9 

Multiracial -  
1.2

10.4 5.5 3.9 28.9 85.5

* Other (Hawaii) - predominately Asian and Hawaiian 
+ Other (Oklahoma)-predominately Native American Indian 
**Based on 2003 BRFSS data averages

Quality o f life (QOL) was also examined utilizing women’s self-report of health 

status. QOL indicators were operationalized based on concepts noted in the literature and 

previous research. These included the percentage of women of 18 years of age or older 

who viewed their health as excellent to poor, the percentage of women that reported 

having physical, mental, or emotional limitations that affected their ability to perform 

activities measured by the number of days affected in a month, and the percentage of 

women who must use special equipment to perform activities. Higher numbers 

represented a poorer self-report of health quality, an increase in days that activities are 

affected by poor health, and the increased use o f special equipment. Table 3 summarizes 

this information.

Poorer reports of general health are found predominately in the South with 

Mississippi reaching the highest percentage at greater than 25 percent. Mississippi 

demonstrated the same ranking and percentage for the number of days physical, mental, 

or emotional health limited activities. Likewise, Mississippi has a greater percentage of 

its population that uses special equipment for activities of daily living. Oklahoma is the
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only state not in the South that ranks convincingly above the mean in percentage for all 

three QOL determinants.

Table 3

Quality of Life Factors by State

State General Physical, Mental, or Use Special

Health Emotional Equipment

(Fair to Poor) Limitation

Arkansas 21.3 23.5 7.5

Georgia 17.8 19.3 7.5

Hawaii 14.1 11.4 5.1

Iowa 12.5 19.2 6.6

Mississippi 25.5 25.5 9.4

Missouri 17.4 20.7 7.4

New 17.2 16.9 6.1

Jersey

Oklahoma 21.3 22.8 8.2

South 13.3 19.8 6.5

Dakota

Tennessee 21.3 19.2 7.0

Vermont 12.2 19.7 5.1

Wyoming 13.8 20.2 6.5

12 State 

Mean

17.3 19.9 6.9
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The percentage of women of any age who report being told they have diabetes 

varied from a low of five percent in Vermont to a high of 11.5% in Mississippi. The 

average diabetes rate was 6.9% for the 12 selected states. The nationwide percentage of 

women who report a diagnosis o f diabetes is seven percent based on analysis of 2003 

BRFSS data (CDC, 2005). This includes women of all ages and races.

Mammography Screening Rates for Diabetic Versus Non-diabetic Women

Statistical analysis was conducted to determine if women with diabetes have 

different rates of mammography screenings for cancer than the general population in the 

included states. The independent variable of whether women have been told by their a 

doctor that they have or do not have diabetes was entered into two-way table with the 

dependent variable o f whether or not the women have had a mammogram within the last 

two years. STATA presents several tests for independence appropriate for complex 

survey data. The test of independence that is displayed is an uncorrected Pearson X ' that 

is then converted to an F statistic that is corrected for complex sample design. The F 

statistic is more appropriate for large survey data. The /7-value is interpreted the same 

with a a-level of .05. Analysis revealed that there was no significant association between 

having a diagnosis of diabetes and mammography screening rates with an F score of 1.5, 

Cl (1.87, 41537.70), and a /?-val ue o f .22. Overall, thirty-two percent o f the non-diabetic 

women had not had a mammogram in the previous two years as compared to 34% of the 

women who did have diabetes (see Table 4).
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Table 4

Mammography Screening Rates (%) of Women with Diabetes and without Diabetes *

Diabetes Mammogram 

Not Screened Screened Total

Non-diabetics .32 .68 1

Diabetics .34 .66 1

Refused to answer .32 .68 1

Population size=9,0 7,660.6, number of observations=24,033
* F=1.5, Cl (1.87, 41537.7, p-value = .22

Mammography screening rates varied by state. When calculated on state level, 

significant differences were found for Mississippi and South Dakota. Diabetic women in 

Mississippi were less likely to receive mammography while diabetic women in South 

Dakota were more likely to be screened. Table 5 reports state mammography screening 

rates. Table 6 summarizes individual state statistical results for comparison.

Table 5

Mammography Screening Rates by State Reported in Contingency Tables

State Had Mammogram 

(Non-diabetics) (%)

Had Mammogram 

(Diabetics)(%)

Arkansas 62 54

Georgia 67 69

Hawaii 72 75

Iowa 70 64

Mississippi 62 53
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Missouri 64 70

New Jersey 70 70

Oklahoma 67 63

South Dakota 70 79

Tennessee 75 67

Vermont 67 69

Wyoming 58 53

Wyoming had the lowest mammography screening rate at 58% for non-diabetics 

and tied with Mississippi for the lowest for diabetic women at 53%. Tennessee presented 

the highest mammography rate at 75% for non-diabetic women and South Dakota the 

highest for diabetic women at 79%. These calculations are rounded row (rather than cell) 

proportions resulting from cross-tabulations and are based on women who were 40 years 

of age or older who report having a mammogram within the last 2 years.

Table 6

Association Between Women with Diabetes and Mammography Screening

State F Statistic p-value

Arkansas 2.43 .09

Georgia 0.23 .79

Hawaii 0.33 .69

Iowa 1.61 .20

Mississippi 3.31 .04
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Missouri 1.26 .28

New Jersey 0.31 .71

Oklahoma 0.85 .42

South Dakota 4.80 .01

Tennessee 2.52 .11

Vermont 1.40 .25

Wyoming 1.34 .26

Total 1.51 .22

Pap Screening Rates for Diabetic Versus Non-diabetic Women 

Just as with mammography screening, statistical analysis was conducted to 

determine if women with diabetes have different rates of screenings for cervical cancer 

than women who report not having diabetes. The categorical independent variable of 

whether women have been told by their a doctor that they have or do not have diabetes 

was entered into two-way table with the dependent variable of whether or not a women 

has had a Pap test within the last two years. As with mammography screening, the test 

of independence that is used is an uncorrected Pearson X2 that is then converted to a 

corrected F statistic. The /;-value is interpreted the same with a a-level of .05. Analysis 

revealed that there was a significant association between having a diagnosis o f diabetes 

and cervical screening rates with an F score of 39.01, Cl (1.84, 49995.98), and a p -value 

of .00. Overall, 13.5 percent of the women who did not have diabetes had not had Pap 

screening in the previous two years as compared to 22% of the women who did have
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diabetes (See Table 7). All states show a significant association except Hawaii and 

Missouri. Table 8 presents rounded Pap screening rates for individual states.

Table 7

Cross-Tabulations of Diabetes and Pap Screening Rates in Row Proportions *

Diabetes Pap

Not Screened Screened Total

Non-Diabetics .14 .86 1

Diabetics .22 .78 1

Refused to answer .29 .71 1

Population size= 13,025,863, Number of observations=30,141 
*F=39, Cl (1.84, 49996), />-value=. 00

Table 8

Pap Screening Rates by State Reported in Contingency Tables in Row Proportion

State Had Pap (Non-DM) Had Pap (DM)

Arkansas 78 69

Georgia 89 81

Hawaii 91 91

Iowa 86 76

Mississippi 83 71

Missouri 84 77

New Jersey 87 80

Oklahoma 81 70
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South Dakota 88 89

Tennessee 91 82

Vermont 88 73

Wyoming 79 66

Note: DM=diabetes mellitus

As noted, Hawaii and Missouri were the only states that did not show a 

statistically significant association. Screening rates were the same for both diabetic and 

non-diabetic women in Hawaii and Pap screening was lower in diabetic women in 

Missouri but not at a statistically significant level. Hawaii demonstrated the highest 

screening rates for both diabetic and non-diabetic women at 91% respectively. Lowest 

Pap screening rate for non-diabetic women was found in Arkansas at 78% and the lowest 

for diabetic women was 66% in Wyoming. Table 9 summarizes the statistical results for 

the individual states for comparison.

Table 9

Association Between Women with Diabetes and Pap Screening

State F Statistic p-value

Arkansas 3.96 .03

Georgia 7.21 .00

Hawaii 2.19 .13

Iowa 7.31 .01

Mississippi 10.79 .00

Missouri 2.30 .13
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New Jersey 7.29 .00

Oklahoma 9.33 .00

South Dakota 3.59 .03

Tennessee 6.94 .01

Vermont 5.03 .01

Wyoming 2.99 .05

Total 39.01 .00

The aim of this secondary analysis was to test the hypothesis that women with 

diabetes have lower rates of breast and cervical cancer screening than women who do not 

have diabetes. The findings of this study did not support the hypothesis in regards to 

mammography screening. However, the hypothesis is supported with cervical cancer 

screening.

Factors Associated with Cervical Cancer Screening Rates in Diabetic Women 

The second aim of this study was to explore the association between selected 

predisposing and enabling factors and cancer screening rates of women with diabetes if 

the first hypothesis was found to be true. Between the two types o f screenings, Pap 

screening was reduced in the diabetic population. Therefore, further analysis was 

limited to determinants of cervical cancer screening.

The PRECEDE Model (Green and Kreuter, 1999) was used to assist in framing 

and understanding the complex predisposing and enabling factors related to the 

utilization of cervical cancer screening. Predisposing determinants are defined as the 

knowledge, attitudes, and values that assist or hinder the adoption of a behavior. In the
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case of utilization of cervical cancer screening, factors that affect and are associated with 

a perception of having a positive or negative quality of life were examined. These factors 

include perceptions of general health, and the number of days physical or mental health 

was viewed as not good. Likewise, enabling factors such as whether the woman had 

insurance, or a personal health care provider along with income, education, and 

employment levels were analyzed as factors that assist or prevent a woman from 

obtaining a Pap smear. Having a disability affecting daily activities or the use of special 

equipment was also categorized as enabling factors. Race was recorded as a binary 

variable in categories o f non-Hispanic whites or other than white or Hispanic.

Correlation

A correlation matrix was analyzed to determine if any of the explanatory variables 

in the regression model demonstrated multicollinearity (see Appendix C). The 

correlation matrix did not demonstrate multicollinearity among the independent variables. 

Since these explanatory variables were theory-based using the PRECEDE Model, no 

further changes were made to the initial regression equation.

Regression Modeling o f  Determinants 

A total of twelve factors were entered into a logistic regression model with 

cervical cancer screening rates of diabetic women 21 years of age and older. Sampling 

weights that correspond to each data record were used similar to the previous analysis. 

Missing observations of variables involving interval scales were coded to the mean value 

of that variable. Missing observat ions o f nominal categorical variables were coded as a 

zero.
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The complete regression model with the 12 determinants was found to be 

significant in diabetic women of pap-age with an F score of 62.47 and a /7-value of .00. 

Ratings of general health in categories of excellent, very good, good, fair, or poor were 

significant (p=. 00) as women with better ratings of general health demonstrating 

improved Pap screening rates. The number o f days during the past 30 days when 

physical health was viewed as not good was not significant but the number of days that 

mental health was not good was significant (p=.00) and demonstrated an inverse 

relationship with screening. Specifically, screening rates increased as the number of days 

identified as being poor in mental health decreased. However, it should be noted that 

even though the p-values for mental health was statistically significant, the odds ratio was 

.99 indicating little difference in Pap screening rates based on women’s response to poor 

mental health. The number of days defined as poor health in the past 30 days in which 

physical or mental health kept the participant from doing usual activities was 

subsequently not entered into the regression model due to overlap with previous factors.

Enabling factors such as whether the participant had health care coverage was 

significant at a /7-value of .00 as well as being able to identify at least one personal health 

care provider (/7=.00). Women that report they have health care coverage or at least one 

personal physician were more likely to receive Pap screening. Education categorically 

ranged from never attended school to four years of college or more and was significant 

(/7=.00). As expected, screening rates increased as levels of education increased. 

Employment status and income was significantly associated (/7-value of .00 respectively). 

Those reporting being employed or self-employed were more likely to be screened than 

those who were not employed as did those with higher income levels. Health problems
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requiring the use of special equipment or resulting in limitation o f activity levels were 

significant (p-value o f .00) and was associated with reduced Pap screening rates. Race 

was found to be significant (p=.00). Interestingly, non-Hispanic whites were less likely 

to receive cervical cancer screening than Hispanics or other races. Table 11 summarizes 

the results of regression modeling on Pap screening rates using these determinants. Odds 

ratios are listed to assist interpretation. Variables to determine basal metabolic index were 

not entered due to inability calculate this factor using this software system.

Table 10

Logistic Regression Results o f Pap Screening Rates of Diabetics and their PRECEDE

Determinants

Last Pap Odds

Ratio

Std. Error t P 95% Cl

General

Health

.81 .02 -7.97 .00 1 00 k-0

Physical

Health

.99 .00 -1.19 .23 1.00-1.00

Mental

Health

.99 .00 -2.18 .03 1.00-1.00

Health Plan 1.47 .10 5.82 .00 1 .30 -1 .67

Personal

Doctor

1.78 .13 8.25 .00 1.56-2.06

Education 1.23 .03 8.02 .00 1.17 - 1.30

Employment 1.23 .07 3.81 .00 1 .10 -1 .36
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Income 1.05 .02 3.57 .00 1.02-1.08

Disability .80 .05 -3.55 .00 .71 - .90

Use Special 

Equipment

.71 .07 -3.39 .00 .58-.87

Race not 

specified *

.39 .03 -11.90 .00 .34- .46

White .45 .04 -10.31 .00 .39- .52

N=13, 025,863 (weightedpop. size), 30,141 observations 
* Compared to non-white and non-Hispanic

Conclusion

A secondary analysis of BRFSS data demonstrated that a diagnosis of diabetes 

has no statistically significant association with mammography screening rates but is 

statistically significant with cervical cancer screening rates. There did seem to be some 

regional exceptions when states were examined individually, specifically, diabetic 

women in Mississippi were less likely to receive mammography while these women in 

South Dakota were more likely to be screened. No statistically significant association 

was found between having diabetes and Pap screening in Hawaii and Missouri. When 

using multivariate statistics; such as logistic regression, 11 of the 12 PRECEDE variables 

demonstrated a significant association with Pap screening rates. Those variables 

predicting pap screening among diabetic women were those measuring perceptions of 

general and mental health, employment, income, education, health plan coverage, having 

a personal physician, having a disability that limits activity or requires the use of special 

equipment, and race. The following chapter will explore the meaning and possible 

associations for these results.
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Chapter 5 

Discussion and Summary 

The purpose of this study was to determine if  diabetic women had different cancer 

screening rates than women in the general population; and, if  so, identify selected 

determinants that relate to gender-specific screening patterns. A secondary analysis of 

data derived from the 2003 Behavioral Risk Factor Surveillance System Survey (BRFSS) 

from the Centers of Disease Control and Prevention (CDC, 2003) failed to demonstrate 

that diabetic women were less likely to be screened for breast cancer but did support that 

these women received less frequent cervical cancer screening. O f the 12 states that 

utilized the optional women’s health module in the 2003 BRFSS, state exceptions from 

the overall results were observed. Specifically, diabetic women in Mississippi were less 

likely to have received mammography while diabetic women in South Dakota were more 

likely to be screened. Additionally, two states out of the 12, Flawaii and Missouri, 

showed no statistical association between a diagnosis o f diabetes and Pap screening for 

cervical cancer. Variations in screening rates for all women differed dramatically based 

on state and regional locations.

The second aim of this study was to identify selected determinants based on the 

PRECEDE Model (Green & Kreuter, 1999) that were statistically associated with cancer 

screening. Since no statistical association was found between a diabetes diagnosis and 

mammography screening, further analysis was limited to determinants o f cervical cancer 

screening. O f the 11 initial determinants entered into a logistic regression model, 10 

were statistically associated with Pap screening. The statistically significant determinants 

included measures o f perceptions of general and mental health, employment, income.
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education, health plan coverage, having a personal physician, having a disability that 

limits activity or requires the use of special equipment, and race. Only physical health, as 

defined as the number of days in the past 30 that were perceived as not good, 

demonstrated no statistically significant association.

This investigation identified a gap in cervical cancer screening rates among 

women with diabetes as compared to women without diabetes (78% versus 86% 

respectively). In addition, some state and regional outliers were highlighted that need 

additional emphasis; such as, Mississippi and South Dakota for mammography screening 

and Hawaii and Missouri for Pap screening. By identifying those at risk to have their 

preventive health care neglected and by increasing the understanding of factors 

associated with the use o f cancer screening, strategies can be developed to improve 

access to cancer screening among diabetic women and allow the nation to meet the 

Healthy People 2010 objectives for cancer screening rates.

Relationship to Previous Research and Interpretation 

The results o f this study are at least partially consistent with three other 

investigations of cancer screening in women with chronic illness (Beckman, Cuddihy, 

Scheitel, Naessens, Killian, & Pankratz, 2001; Fontana, Baumann, Heiberg, & Richard, 

1997; Kiefe, Funkhouser, & Fouad, 1998) in regards to decreased Pap screening in 

women with diabetes. Unlike the previously mentioned studies, the findings of this study 

found that diabetic women were not less likely to receive mammography screening. This 

is similar to the findings o f Heflin, Oddone, Peper, Burchett, and Cohen’s study (2002) 

that demonstrated no statistical association between chronic illness and cancer screening 

in older adults. However, the strength in this study lies in the fact that state data with
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much larger sample sizes were utilized as compared to the previous studies that were 

concentrated in a single region or primary care practice. The use of state data from 

multiple regions o f the country signaled a more global exploration o f whether gaps in 

cancer screening in women with diabetes truly exist. This investigation identified a gap 

in cervical cancer screening but not breast cancer screening.

Mammography Screening 

Outliers for mammography screening were identified. For example, diabetic 

women in Mississippi were less likely to receive breast cancer screening in contrast to 

other states. Other studies confirm this is not an isolated finding. Hall, Jamison, 

Coughlin, and Uhler (2004) noted lower screening rates for both black and white women 

in the Mississippi Delta than among similar women in other parts o f the country. 

Coughlin, Thompson, Seeff, Richards, and Stallings (2002) found that screening rates 

varied by region with a deficit especially noted in the nonmetropolitan South. Like 

Coughlin et al., the findings o f this study indicated screening rates varied more by region 

than ethnicity.

The reason for the deficit in mammography screening in Mississippi can be 

speculated based on the theoretical framework of this study. A literature review for this 

investigation identified enabling factors associated with screening deficits. These factors 

include lack of insurance coverage (Danigelis, Roberson, Worden, Flynn, Dorwaldt, 

Ashley, & et al, 1995; Friedman, Ahmed, Franks, Weatherup, Manning, Vance, & 

Thompson, 2002; Katz, & Hofer, 1994; & Michielutte, Dignan, Blinson, & Wells, 1999), 

low education level (Cornelius, Smith, & Simpson, 2002; Danigelis et al, 1995; Katz et 

al, 1994; Michielutte et al, 1999; & Zapka, Stoddard, Costanza, & Green, 1989), low
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income level (Danigelis et al., 1999, Katz et al, 1994; Michielutte et al, 1999), and 

increased unemployment (Danigelis, 1995; Katz, 1994; Zapka, 1989). Interestingly, 

Mississippi demonstrated the highest unemployment, the highest number of women who 

report being unable to work, the highest percentage reporting an annual income that was 

less than $25,000, and tied with New Jersey for the highest number of women who report 

having less than a high school education when compared to 11 other states used in this 

study based on the BRFSS (CDC, 2003). Mississippi clearly is at risk for inadequate 

screening for all women, diabetic and nondiabetic, in light o f multiple enabling factors 

that inhibit access to adequate preventive care.

The question then needs to be asked is why is South Dakota is more likely to 

perform screening for breast cancer in diabetic women than those who do not have 

diabetes. Again, when comparing enabling determinants in the BRFSS (CDC, 2003), 

South Dakota reports the fewest percentage o f women reporting an inability to work 

(1.8%) and over 90% of all women have health care coverage. Only Vermont, Wyoming, 

Iowa, and Hawaii report fewer percentages of women with less than a high school 

education. Additionally, South Dakota has the lowest unemployment rate. The 

percentage reporting an annual income less than $25,000 is slightly less than the average 

of 29% in all 12 states with 28% in South Dakota. With fewer factors reflecting risk and 

vulnerability for inadequate health care in general, diabetic women are more likely to 

have increased visits to a health care provider for care than nondiabetic women. 

Consequently, this increased exposure to health care may provide more opportunity to 

receive health promotion and early detection screenings as suggested by Heflin, Oddone, 

Peper, Burchett, and Cohen (2002). However, it must be noted that South Dakota’s Pap

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



67

screening rate for non-diabetics at 88% and diabetics at 89% is long way from the 

Healthy People 2010 objective o f 97%. It should also be noted that the BRFSS data did 

not distinguish the impact the Native American population found in South Dakota has on 

these results.

Cervical Cancer Screening 

It’s not surprising that Hawaii’s diabetic women do not reflect the norm in regards 

to cervical cancer screening. Hawaii has the lowest percentage o f women with less than a 

high school education than the other 11 states (CDC, 2003). Unemployment rate is a low 

2.8 percent and Hawaii has the lowest number of women reporting an inability to work 

(1.9%). It is second only to Tennessee at having the greatest percentage of women 

having health care coverage at greater than 90%. It is not surprising that fewer women 

are at risk to have preventive care neglected in Hawaii.

Missouri does not stand outside the norm in regards to enabling determinants. In 

fact, all factors are rather average in rankings, including screening rates. So, why does 

Missouri have higher pap screening rates for diabetic women than the other 10 states? 

Like so many issues related to health promotion and illness prevention, the reason is 

likely multifactorial. However, one reason may relate to the priority this state gives to 

cancer screening. A visit to the Missouri Department of Health and Human Services 

(Missouri Department of Health and Human Services, 2005) demonstrates an active 

legislative, state, and financial focus on cancer screening.

National Perspective 

In 1990, the United States Congress passed the Breast and Cervical Cancer 

Mortality Prevention Act that lead to the formation of the CDC directed National Breast
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and Cervical Cancer Early Detection Program (CDC, 2005). While this is a national 

program, the CDC (2005) reports state programs vary in funding, management, service 

delivery, population demographics, and other factors to the extent that comparison across 

states is discouraged. States are allowed some independence in determining the women 

who are most in need o f screening services. Some states, such as Missouri, appear to 

give greater priority, financial and otherwise, to the management and delivery of 

preventive health services in collaboration with established national programs.

It must be questioned why these issues impact cervical cancer screening more 

than breast cancer screening. Reasons for this finding can only be speculated. Often 

mammography can be arranged by referral or prescription. It takes little out of the 

provider’s time and effort to write a note or ask the office staff to make a referral for 

mammography. However, when it comes to Pap screening, this is not true. If the woman 

does not have a personal obstetrician or gynecologist to provide this service, a specialist 

or other type of provider is often reluctant and sometimes refuses to offer this service due 

to the need to see a certain number of clients in a relative short amount of time (Fontana, 

Baumann, Heiberg, & Richard, 1997). Time restraints in a disease and symptom focused 

health care delivery system not surprisingly limits focus on health screenings that require 

additional office staff, equipment, and time to complete.

Determinants of Cervical Cancer Screening 

The second aim of this study was to explore the association between selected 

predisposing and enabling factors and cancer screening rates of women with diabetes if 

the first hypothesis was found to be true. Between breast and cervical cancer screenings,
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Pap screening was reduced in the diabetic population. Therefore, further focus is related 

to determinants of cervical cancer screening.

Predisposing Determinants 

The PRECEDE Model (Green and Kreuter, 1999) was used to assist in framing 

and understanding the complex predisposing and enabling factors related to the 

utilization of cervical cancer screening. Predisposing determinants are defined as the 

knowledge, attitudes, and values that assist or hinder the adoption of a behavior. In the 

case o f utilization of cervical cancer screening, factors that affect and are associated with 

a perception of having a positive or negative quality o f life were examined. These factors 

include perceptions o f general health, and the number o f days physical or mental health 

was viewed as not good.

Women who perceive that they have control o f their diabetes report higher 

perceptions of quality o f life (Watkins et al., 2000). In fact, with mastery of self

management o f their illness, they very well may avoid the complications associated with 

uncontrolled diabetes. It then becomes cyclic as increased perception o f control results in 

better self-management o f their illness and resulting increased positive quality of life due 

to improved health. It then seems logical to deduce that a greater perceived sense of 

control carries over to other areas that protect health, including cancer screening. 

Adopting preventive care may increase a perception of control as signified by women 

who had completed a mammogram and/or Pap smear describing feelings of 

empowerment and accomplishment (Marshall, 2004). Likewise, women who perceive 

they have poor general health including physical and mental health are more likely to 

have difficulty managing their chronic illness resulting in little priority given to
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preventive care. This study found that diabetic women with positive ratings of general 

health were more likely to be screened. Additionally, those with increasing number of 

days with poor mental health were less likely to be screened although this finding 

demonstrated a minor impact based on an odds ratio of .99. The same measure of 

physical health was not statistically significant.

In this study, predisposing factors related to quality of life and perceptions of 

health demonstrated an impact on cancer screening behaviors. Since predisposing factors 

according to the PRECEDE Model relates to attitude, emotions, and values, it is not 

surprising ratings o f general health and mental health have an impact but physical health 

does not. The two previous factors relate to perceptions while physical health is more of 

a barrier to overcome. In fact, women with poor physical health may still feel they have 

the power to overcome limitations and give priority to preventing further illness through 

preventive care. Matters related to mental health and attitude may be much harder to 

overcome than the physical.

Enabling Determinants 

Green and Kreuter define enabling factors as “skills, resources, or barriers that 

help or hinder the desired behavioral changes as well as environmental changes” (p. 40). 

Studies identifying enabling determinants to cancer screening in women in the general 

non-diabetic population are numerous. The findings in this study were not dissimilar. 

Demographic factors such as low income (Danigelis, Roberson, Worden, Flynn, 

Dorwaldt, Ashley, & et al, 1995; Katz, & Hofer, 1994; & Michielutte, Dignan, Blinson,

& Wells, 1999), low education level (Cornelius, Smith, & Simpson, 2002; Danigelis et al, 

1995; Katz et al, 1994; Michielutte et al, 1999; & Zapka, Stoddard, Costanza, & Green,

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



71

1989), and increased unemployment (Danigelis et al, 1995; Katz et al, 1994; Zapka, 

Stoddard, Costanza, & Green, 1989) served as factors that were statistically associated 

with decreased cancer screening rates in this study and others.

The risk factors associated with diabetes; such as obesity and a sedentary lifestyle, 

are also more likely to be found in women of poverty and lower socioeconomic levels 

(Beckles & Thompson-Reid, 2001). Consequently, diabetic women are more likely to be 

disproporately represented in lower socioeconomic groups that are less likely to seek or 

receive cancer screening. It is not surprising that states with greater poverty and lower 

socioeconomic status in their populations demonstrated poorer screening rates for both 

mammography and Pap smear screenings.

For reasons discussed, diabetic women are more likely to be uninsured and to not 

have a regular health care provider. All these factors are associated with decreased 

utilization of cancer screening (Cornelius, Smith, & Simpson, 2002; Danigelis, Roberson, 

Worden, Flynn, Dorwaldt, Ashley, & et al, 1995; Friedman, Ahmed, Franks, Weatherup, 

Manning, Vance, & Thompson, 2002; Katz, & Hofer, 1994; Michielutte, Dignan,

Blinson, & Wells, 1999; & Zapka, Stoddard, Costanza, & Green, 1989). In this study the 

finding remained true. Women who could not report having at least one personal 

physician or health care coverage (insurance) were also less likely to be screened.

Studies have demonstrated that women with disabilities were less likely to be 

screened for cancer (Becker, Stuifbergen, & Tinkle, 1997; Nosek, Howland, Rintala, 

Young, & Champong, 2001). Women with diabetes who report having a disability that 

limits their ability to perform activities and/or women who have a disability that requires 

the use of special equipment demonstrated decreased rates o f screening than diabetic
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women without disabilities. The nature of uncontrolled diabetes promotes neurovascular 

changes that result in increasing neuropathies, blindness, and amputations. It is expected 

that greater disabilities would be found in this population. These disabilities may present 

barriers o f access to preventive care that is both physical and emotional. Greater effort is 

needed to see that screening is not neglected in this population.

Finally, the finding that whites were less likely to be screened than Hispanics or 

nonwhites was surprising given the preponderance o f poverty in minority populations. 

However, according to the American Cancer Society (2003), 84% of black (non- 

Hispanic) women who were 18 years of age are older have received a Pap test in the 

United States in the year 2000 as compared to white (non-Hispanic) at 82%. These 

statistics are based on CDC National Interview Survey results in 2000. This may partly 

relate to the success o f national, state, and local programs, such as the National Breast 

and Cervical Cancer Early Detection Program (NBCCEDP) that target low income and 

minority women to promote cancer screening. These findings also increasingly seem to 

point to more regional and socioeconomic disparities than factors that relate to race 

independently (Coughlin, Thompson, Seeff, Richards, & Stallings, 2002).

Implications for Further Research

Social Implications

According to the PRECEDE Model, a social assessment is needed to determine 

the importance of adopting a health behavior in the selected population. Green and 

Kreuter (1999) defined social assessment as the use of various sources o f information to 

increase understanding o f quality o f life issues and goals o f those individuals involved.

A pilot study conducted by the researcher (Marshall, 2004) was completed to determine if
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women with diabetes perceive cancer screening as a priority concern in their life; and, if 

so, identify issues that impact their willingness or ability to acquire recommended cancer 

screening. Conclusions from this pilot study based on focus groups found that diabetic 

women ranked cancer screening as very important. These women expressed perceptions 

of increased control, empowerment, and accomplishment with completion of a 

mammogram and/or Pap smear. In fact, findings from this study indicated less reluctance 

to undergo cervical cancer screening than breast cancer screening. Limitations, such as 

interviewer bias and failure to achieve saturation, were noted in this pilot study.

However, it remained the only study identified that investigated the perceptions of 

women with diabetes in regards to cancer screening. Further research is needed to 

determine the impact perceptions of quality o f life have on adoption of cancer screening 

behaviors in women with diabetes.

Epidemiological Implications

This investigation found women with diabetes have different patterns o f cancer 

screening than women in the general population in regards to cervical cancer screening. 

The BRFSS is conducted yearly. A retrospective review of this data would serve to 

identify trends in screening rates among diabetic women. Hopefully, future BRFSS data 

will include additional states that choose to utilize the optional women’s health module. 

Further statistical analysis would provide additional information on regional differences. 

Behavioral and Environmental Implications

Green and Kreuter (1999) emphasize that an assessment of the risk factors that 

contribute to the health problem identified in the epidemiological assessment should be 

the focus of Phase III. Clearly, a greater gap in cervical cancer screening exists in
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diabetic women. Speculation points to the health care delivery system as a possible 

reason for this neglect in preventive care. Models o f health care delivery can choose to 

promote preventive care by increasing access or impose barriers to preventive care. 

Further investigation is needed to explore access to preventive care, provider perceptions 

of the need for such care, and interventions to promote cancer screening, especially 

among diabetic women of poor socioeconomic status found in certain regions of the 

country.

The National Breast and Cervical Cancer Early Detection Program has been 

implemented in every state in the United States (CDC, 2001). Programs such as this have 

achieved success as indicated by a decrease in racial and ethnic disparity found in 

screening rates. However, regional differences remain. Issues of vulnerability seem to 

be a factor but further investigation is needed to explore why these regional differences 

continue when national programs for each state exists. Social policy and political 

research is needed to explore this finding.

Educational and Ecological Implications 

The educational and ecological assessment explores behavioral and environmental 

interactions with their determinants (Green & Krueter, 1999). These determinants are 

identified as predisposing, enabling, and reinforcing factors and can be a positive force to 

an act or a negative force that prevents action. This study further supported the findings 

of numerous studies as it relates to determinants to cancer screening. However, the 

BRFSS did not allow the investigation of reinforcing factors. The primary reinforcing 

factor related to the utilization o f cancer screening is the recommendation of a health care 

provider (Fitch, Greenberg, Levstein, Muir, Plante, & King, 1997; Taylor, Thompson,
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Montano, Mahloch, Johnson, & Li, 1998). Women who are seen by a specialist or who 

receive care that is only focused on their chronic illness may not receive this 

recommendation. This may especially affect the most vulnerable women of lower 

educational and socioeconomic levels. Intervention studies promoting provider initiation 

of cancer screening is needed to overcome this deficit.

Implications for Practice 

Early detection and treatment o f cancer enhances the ability to decrease morbidity 

and mortality. Nursing has traditionally been interested in meeting the needs of 

vulnerable populations. Results from this study indicate the vulnerable as it relates to 

disparity in screening rates are geographical rather than the racial/ethnic findings 

highlighted in past investigations.

Health care providers underestimate the impact they have by informing and 

encouraging those they serve to perform preventive care. If other care providers are 

focused on disease management, nurses who pride themselves with providing holistic 

care can capitalize on the advocacy role inherent in nursing.

One way to fill this void is for all nurses to be knowledgeable about state and 

national programs available to provide screening for cancer. These programs exist but a 

lack of communication, emphasis, or marketing appears to limit awareness o f the 

resources that these programs can provide. A national campaign to market these 

resources and eligibility requirements appear to be needed in vulnerable regions of the 

country. This campaign should filter to local clinics and hospitals to increase awareness. 

Nurses can act as facilitators to direct eligible women to these services. Perhaps a bill in
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affected state nurses’ associations can be enacted to support the need for cancer 

screening, especially cervical cancer screening in women with diabetes.

Limitations

Data from the BRFSS is based on self-report. It is known that self-reported 

cancer screening rates tend to be overestimated (CDC, 2001). If  anything, the results 

from this study probably underestimate the scope of the problem. Rates are likely to be a 

bigger concern than noted here. Whether cancer screening rates of diabetics and non

diabetics differ in this underestimation is unknown. Further research is needed to 

determine the scope o f this concern.

Other limitations are inherent in the BRFSS. The sampling frame does not 

include those who do not have a telephone. It is estimated that less than five percent of 

the United States population does not have a phone (2001). However, this five percent is 

predominately made up o f those with poorer income and unemployed with a greater 

percentage in the South. The CDC (2001) warns the trends o f those interviewed in the 

BRFSS may not be the trends observed in those without telephones

The CDC (2001) reports that over 30 methodological studies suggest most 

measures in the BRFSS are both reliable and valid. However, the measures in this study 

are used as a proxy for PRECEDE determinants which may not have been the intent of 

the original variables. Since the variables for enabling determinants consisted mainly of 

concrete demographic information, these measures are likely to be most reliable and 

valid. However, predisposing variables as reflected in perceptions o f health and quality 

of life are more suspect. It is suspected that these variables offer a somewhat crude 

estimate of intended measures. Conclusions from this evaluation should consider this
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limitation. In addition, the measure of race as reflected as white/non-Hispanic and 

nonwhite/Hispanic is also a crude distribution of racial and ethnic subpopulations. It was 

also found the BRFSS underrepresented certain population groups such as Hispanics and 

Native Americans. Further research with clear categorization o f racial and ethnic groups 

is needed.

While the intent of this research study was to investigate screening patterns of 

diabetic women and non-diabetic women, other unaccounted chronic illnesses may have 

been present in these women that impact measured variables. Again, this impact would 

have most likely have been reflected in predisposing factors. The BRFSS only notes a 

couple chronic illnesses, specifically diabetes and asthma. Other major disorders, such as 

cardiovascular, neuromuscular, and renal diseases could have been present but not 

measured. It is likely these disorders have a compounding effect on measures of 

perception of general health than would be found in diabetes alone.

Finally, methods of coding of missing observations can present different results. 

After numerous explorations of coding methods for observations used in logistic 

regression, a final method was selected. Ordinal data was coded at the average measure 

of the variable and missing observations of categorical variables was coded as 0. Other 

researchers may have different approaches that impact final results.

Population versus Individual Women

The focus o f this study was epidemiological in nature. Its emphasis was on 

cancer screening rates, the distribution of these rates, and factors that impact these rates. 

Other studies using the PRECEDE determinants to investigate utilization of preventive 

care have used interviews, chart reviews, and surveys to explore these determinates in
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individual women. This study took a more comprehensive approach to investigate state 

populations and their relationship to the PRECEDE determinates.

Significance and Conclusion 

The National Institute of Health (NIH) Work Group on Health Care Disparities 

defines health disparities as the inequality in the incidence, prevalence, mortality, and 

burden of illnesses that exist among specific population groups in the US”(NINR, 2001). 

This includes at-risk populations and those groups that may not be as visible; such as, 

women with diabetes whose preventive care may be neglected.

The findings o f this study identified a gap in cervical cancer screening but not in 

breast cancer screening among women with diabetes. While this study represented only 

12 states, it was still an improvement of other studies limited to a single practice or 

region. Further studies utilizing secondary analysis o f state and national data will assist 

in confirming these findings and promote the development of trend data to determine the 

success of current programs and the need for future programs.

One of the most important findings is this study relates to health disparities in 

preventive care found in certain regions. National programs to promote cancer screening 

in underserved women are finding success as demonstrated by improved screening rates 

in minorities. Regional exceptions continue to exist. Not surprising, the states 

demonstrating inadequate screening rates are the states with the more negative 

predisposing and enabling factors. It appears greater communication, resources, and 

focuses are needed between all local, state, and national levels to address health care 

delivery and access to the underserved. It is true that local and state departments of 

health should know the needs of their populations best. However, greater monitoring at
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the national level when gaps in health care are observed may be needed to provide 

resources and expertise to the regions most at risk.

The relationship o f the PRCEDE determinants to cervical cancer screening was 

not surprising. These factors are the same factors documented many times in numerous 

other studies involving women who are non-diabetic. It just further substantiates that 

socioeconomic factors and perceptions of quality of life factors impact screening rates. 

Focus on these factors in studies and interventions have been ongoing for some time and 

will continue to do so until the concerns are addressed.

The findings o f this study are not isolated to cancer screening. It likely points to 

many issues o f health care disparities across the country. As Green and Kreuter (1999) 

indicated with their PRECEDE Model, these issues are complex and multifactorial. 

However, regions at risk can be identified. Highlighting these regions are not to point 

blame or inadequacies. Greater federal assistance may be needed to assist these areas 

most in need. The largest health care provider group in the country, nurses, can work to 

eliminate these disparities, one at a time.
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Appendix A

Predisposing, Enabling, and Reinforcing Factors Related to Cancer Screening

Category Factor Study
Predisposing

Lack of knowledge regarding 
availability of services

Fitch, 1997

Inadequate knowledge about 
need for cancer screening 
(knew guidelines)

Bailey, 1986 
Cretain, 1989 
Danigelis, 1995 
Fitch, 1997 
Michielutte, 1999 
Zapka, 1989

Fear (death, isolation, 
institutionalization, finding 
cancer, impotence)

Fitch, 1997 
Marshall, 2004 
Michielutte, 1999

Fatalistic attitude (“if you get it 
you get it” “or it can’t be cured 
anyway”)

Fitch, 1997 
Marshall, 2004 
Michielutte, 1999

Dislike of being probed Fitch, 1997
Painful Champion, 1997 

Marshall, 2004 
Michielutte, 1999

Embarrassment/modesty Michielutte, 1999
Dislike gender of provider Fitch, 1997 

Marshall, 2004 
Michielutte, 1999

Reactive rather than proactive Fitch, 1997
Susceptibility (“It won’t 
happen to me” or perceived 
likelihood of getting cancer)

Champion, 1997 
Danigelis, 1995, 
Fitch, 1997 
Marshall, 2004 
Zapka, 1989

Pressure from the machine 
causes breast cancer

Taylor, 1998

Providers rude or distrust 
health care system

Champion, 1997 
Marshall, 2004

Cost Champion, 1997 
Taylor, 1998

Not necessary or feel healthy Michielutte, 1999 
Zapka, 1989

Flistory o f breast problem Marshall, 2004 
Michielutte, 1999 
Zapka, 1989

Mother or sister with breast Marshall, 2003
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cancer Zapka, 1989
Belief screening can detect 
cancer

Champion, 1997 
Taylor, 1998 
Zapka, 1989

Other health problems take 
priority

Zapka, 1989

Don’t have time Champion, 1997

Enabling
Language or cultural barriers Baldwin, 1996 

Fitch, 1997
Insurance coverage Danigelis, 1995, 

Friedman, 2002 
Katz, 1994 
Michielutte, 1999

Having a regular checkup Danigelis, 1995 
Wismer, 1998

Regular provider Daniegelis, 1995 
Cornelius, 2002 
Michielutte, 1999 
Zapka, 1989

Used car to get to provider Champion, 1997 
Daniegelis, 1995 
Taylor, 1998

Availability o f child care Champion, 1997 
Michielutte, 1999

Problems with appointment 
scheduling

Champion, 1997 
Marshall, 2004 
Taylor, 1998

Taught BSE in MD’s office Daniegelis, 1995
Low education Cornelius, 2002 

Danigelis, 1995 
Katz, 1994 
Michielutte, 1999 
Zapka, 1989

Low income Danigelis, 1995 
Katz, 1994 
Michielutte, 1999

Currently employed Danigelis, 1995 
Wismer, 1998 
Zapka, 1989

Being married Wismer, 1998
Jewish more likely versus 
Protestant or Catholic

Zapka, 1989

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



89

Reinforcing
Doctor referral Curry, 1994 

Fitch, 1997 
Katz, 1994 
Marshall, 2004 
Michielutte, 1999 
Taylor, 1998 
Zapka, 1989

Family member encouraged Danigelis, 1995 
Fitch, 1997 

Marshall, 2004 
Taylor, 1998

Screening matters to friends Danigelis, 1995 
Taylor, 1998

Perceived community norms: 
almost all/some women get 
regular screening

Danielis, 1995 
Zapka, 1989

Media exposure (greater) Zapka, 1989
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Appendix B

Explanatory PRECEDE Variables used in Logistic Regression Modeling

PRECEDE

Determinant

BRFSS Item # Explanatory

Variable

BFRSS Question

Predisposing 1.1 Quality of Life Would you say that in 
general your health is 
excellent, very good, 
good, fair, or poor?

1.2 Now thinking about your 
physical health, which 
includes physical illness 
and injury, for how many 
days during the past 30 
days, was your physical 
health not good?

1.3 Now thinking about your 
mental health, which 
includes stress, 
depression, and problems 
with emotions, for how 
many days during the 
past 30 days was your 
mental health not good?

1.4 During the past 30 days, 
about how many days did 
poor physical or mental 
health keep you from 
doing your usual 
activities, such as self- 
care, work, or recreation?

Enabling 2.1 Health Care 
Coverage

Do you have any kind of 
health care coverage, 
including health 
insurance, prepaid plans 
such as HMOs, or 
government plans such as 
Medicare?

2.2 Health Care 
Provider

Do you have one person 
you think of as your 
personal doctor or health 
care provider?
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14.7 Education What is the highest grade 
or year of school you 
completed?

14.8 Employment Are you currently 
employed for wages, 
self-employed, out of 
work for more than 1 
year, out of work for less 
than 1 year, a 
homemaker, a student, or 
retired?

14.9 Income What is your annual 
household income from 
all sources? (Based on 
Likert scale)

17.1 Disability Are you limited in any 
way in any activities 
because of physical, 
mental or emotional 
problems?

17.2 Do you have any health 
problem that requires you 
to use special equipment, 
such as a cane, 
wheelchair, a special bed, 
or a special telephone?

Other 14.3 Race Which one of the 
following would you say 
is your race? (List o f five 
ethnic groups included)
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Appendix C

Pearson Product Moment Correlation Using the PRECEDE Variables
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