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Title: Cancer Screening Among Obese and Non-obese Individualsin
Rural Oregon Primary Care Clinics

Background: Cancer screening among adults can reduce mortality, especially among
obese adults, who are at an increased risk for developing cancer. Little is known about
the adequacy of provision of cancer screening in rural primary care clinics or disparities
that may exist between obese and non-obese individualsin rural areas.

Objective: To determine the relationship between body habitus and provision of
recommended adult cancer screening servicesin clinics associated with arural practice-
based research network.

Design: Retrospective audit of 150 randomly selected patient charts per practice.
Setting: Six rural primary care clinicsin Oregon.

Outcome Measures: Documented screening for colorectal, breast, cervical and prostate
cancers using USPSTF and ACS recommendations as standards.

Results: A total of 902 patient records were audited. Over 24% of patients were obese
with an average BMI of 29.5 kg/m®. Twenty-nine percent of patients age 50 or older
received colon cancer screening. Forty-eight percent of men in this age group received
prostate cancer screening. Forty-two percent of women age 40 or older received aclinical
breast exam, and 41% received screening mammography. Thirty-two percent of eligible
women had documented cervical cancer screening. Body habitus was not significantly
associated with receipt of cancer screening for colorectal, breast and prostate cancers.

Conclusions. Theserural clinics documented provision of recommended cancer
screening at rates substantially below national averages and Healthy People 2010 targets.
Body habitus does not appear to be related to receipt or non-receipt of cancer screening
examinations. Interventions focused on improving cancer screening among all rural
Oregon adults may be warranted rather than focusing solely on obese or overweight
individuals.



INTRODUCTION

Obesity is a significant health problem in the @diStates. More than half of
Americans are either overwei{jbt obesé,and the prevalence of obesity has increased
by 70% over the past decatén 2006, Oregon had a 23.8% prevalence of obesity
among adults, the third highest prevalence of amgtétn staté. Since 1990, the
prevalence of obesity among adult Oregonians asased by 118%.The proportion
of adult Oregonians who were obese or overweigB0d5 was 59.7%.

Obese individuals are, on average, sicker thanati@se individuals. Obesity is a
prominent risk factor for many chronic diseasesluding, but not limited to, diabetes,
asthma, heart disease, and osteoarthritis. Exegight has been shown to negatively
affect physical and functional capabilitesThese capabilities have, in turn, been
demonstrated to correlate with lower levels of tiestatus. Obese individuals make
more visits to physicians, receive more prescriand incur more health care costs
than non-obese persohs.

Obese individuals are also at a higher risk forceanincluding cancers of the
colon, prostate, breast, cervix and ovarian cander2003, Calle et al. found obesity in
the U.S. may account for 14% of all deaths fronceaim men and 20% of cancer deaths
in women®

Nearly half (46%) of males and four of ten (38%nédes will develop cancer at
some point in their lifetim@. Contributors to cancer are lifestyle factors grited risk
and tobacco. In 2005, one-third of all cancer laeatere estimated to be due to lifestyle-

related factors such as poor nutrition, physicattivity, obesity and overweight.

' The World Health Organization (WHO) defines ovemyeifor adults as a body mass index (BMI)
between 25 kg/fmand 29.9 kg/rh Obesity is defined by a BMI greater than or éqo&0 kg/nf.



During each day of 2002 about 50 Oregonians wexgnised with cancer, and
another 20 Oregonians died of cantein 2000, cancer surpassed heart disease as the
leading cause of death in Oregon, causing onetindeaths in the staté.

Despite dramatic scientific gains, not all segmeaitthe U.S. population have
benefited to the fullest extent from advances ehderstanding of cancér.

Oregonians disproportionately affected by canceluste rural communities, older
Oregonians, racial and ethnic minorities, peoplidisabilities, and gay, lesbian,
bisexual and transgender communitiés.

Much of rural Oregon has unmet health care ne&te. distance to cancer
screening and treatment services can impact thefuseommended screening or
treatment services. This is often called a gedycaparrier to services. For example, in
Eastern Oregon, a woman may need to travel 12Gnulesceive a screening
mammogram. There were geographic differencesarstiges at which cancer was
diagnosed in Oregon between 1998 and 2002. Figshews that the percentage of
early-stage diagnoses of all cancer is generallggfon rural, eastern Oregon and higher
in the more urban, western Oregon. These diffe@®ntay be attributed to differences in

cancer reporting, screening practices or lifedbgbaviors.



Figure 1. Regional variation in per centage of early stage diagnosis of all cancer between 1998 and
2002."

All Cancer Incidence in Oregon
Percentage of Early Stage Diagnoses
Regional Variation

1998 - 2002

- Brerlow Ao ge I:I State Average l:l)\b-u\.-l.- Average

The geographic barrier to services is an acknoveddipallenge facing cancer
screening in Oregon. Other challenges includeladé culturally and individually
appropriate cancer resources for ethnic minoréies other underserved populations, a
need for education for health professionals abanter disparities and the resulting
differences in health outcomes in underserved @djous, and a need for more

underserved minority and rural health care prowder

Benefits of Early Detection of Cancers
Early detection means screening when there argmptems of a problem.
Cancer screening examinations by a health profeakaan find cancer at its earliest
stage, when treatment is most effective and thaah#or survival is increased.
Cancers of interest in this study include breaetyical, colorectal and prostate

cancers. Screening can effectively detect breastjx and colon cancer. Early

" Figure from “Oregon Comprehensive Cancer Plan ZZB,” published in June 2005 by the Oregon
Partnership for Cancer Control.



detection of prostate cancer can improve clinicatomes, however, screening tests for
prostate cancer are not as successful in detemsidor breast, cervical and colorectal
cancers. Despite this, the American Cancer Socmtyinues to recommend screening

for prostate cancer with the available modalitiesduse of the benefit of early detection.

Obesity asa Risk Factor for Cancer

Obesity is a recognized risk factor for coloreatakvical, breast, and prostate
cancers. Obese individuals have a 50% to 3-faiceamsed risk of colorectal cancer
compared to normal weight peopfét® as well as an increased risk of mortality from
colorectal canceY. In 2000, Murphy and colleagues showed death fetes colon
cancer increased across the entire range of BMé&aslly among men. The rate ratio
was highest for obese men, 1.75 (95% CI 1.49, Z08)for obese women 1.25 (95% CI
1.06, 1.46)

Unfortunately, despite their increased risk folocectal cancer, obese individuals
are less likely receive CRC screening. In theb@6tudy, Ferrante and colleagues found
that obese patients had a 25% decreased oddsnof i@eened for colorectal cancer
compared to non-obese patients (OR 0.75, 95% 62;0.91), after controlling for age,
gender, total number of co-morbidities, numberisits to the physician in the past two
years, and number of years in the practic®osen found in 2004 that obese women
were less likely to be screened for colorectal eatitan their non-obese peéts.

Obesity increases the risk of developing breast@a Breast cancer risk is
markedly higher among obese postmenopausal woraerathong both obese and non-

obese premenopausal women. Data from the Eurdprespective Investigation into



Cancer and Nutrition (EPIC) Study showed that olpestmenopausal women had a
31% excess risk of developing breast cancer cordpaitt non-obese postmenopausal
women?® Morimoto et al. in their 2002 study showed thiaése postmenopausal women
(defined as a BMI > 31.1 kgAhhad a relative risk of developing breast canéé: 52
(95% CI 1.62, 3.93) compared to their non-obesénpeisopausal peefs. Obesity
among premenopausal women has been shown to lreehvassociated with risk of
breast cancer. Some authors have argued thatgseobasity is protective against
development of breast cancer in premenopausal wor@éese (defined as a BMI > 31
kg/m?) premenopausal women had a relative risk (RR)®4 (95% CI 0.34, 0.85)
compared with premenopausal women with a BMI o kasn 21 kg/tin a study by

van den Brandt et al. in 2080.Despite the inverse association between obesity a
development of breast cancer in premenopausal watihewast majority of breast
cancer is diagnosed in post-menopausal women. &;léme impact of obesity on risk for
breast cancer in this particular group remains ntgpo.

Unfortunately, despite this increased risk of depelg breast cancer, obese
women are more likely to delay mammography andadirbreast exams than non-obese
women®?* In a 2007 study by Ferrante et al., obese woneme Vess likely to be
current with clinical breast exams (CBE) than timgin-obese peers among all categories
of obesity (BMI 30-34.9 kg/f OR 0.75 (95% CI 0.59,0.96); BMI 35-39.9 kgIr®R
0.55 (95% CI 0.38, 0.78); BMt 40 kg/nf: OR 0.58 (95% CI 0.38, 0.88}. Among
obese women, severely obese women (BMD kg/nf) were less likely to be up-to-date
in their mammograms compared to non-obese womevever obese women in other

obesity categories were not found to be signifigaess likely to receive



mammogram$? In 2005, Ostbye et al. demonstrated that, contpar@ormal weight
women, obese women at all levels of obesity wese ligely to receive screening
mammography [BMI 30-34.9 kg/mOR 0.73 (95% CI 0.60, 0.88), BMI 35-39.9 kg/m
OR 0.69 (95% CI 0.51, 0.93), BMI40 kg/nf; OR 0.59 (95% CI 0.40, 0.88%.

Obesity is associated with a higher risk of deatimfcervical cancer. Calle et al.
in 2003 demonstrated a positive linear trend irtldeates for cervical cancer across BMI
groups (p = 0.0019. Obese individuals are more likely to delay schegior cervical
cancer by Pap smears (OR 1.29, 95% CI 1.04, $°5B). 2005, Ostbye et al. found that
among middle-aged white women, as BMI increasezlptids of receiving a Pap test
decreased [BMI 30-34.9 kgfmOR 0.68 (95% CI 0.57, 0.80), BMI 35-39.9 k§/iOR
0.59 (95% CI 0.45, 0.78), BMH 40 kg/nf; OR 0.50 (95% CI 0.35, 0.71jf.

Recent studies have shown that while obesity isssociated with an increased
risk for low-grade prostate cancer, it does incedag risk of aggressive prostate cancer.
In 2007, Rodriguez et al. demonstrated that obesehmad 1.54 times (95% CI 1.06,
2.23) the risk of advanced or fatal prostate canoarpared to their non-obese peers.
Additionally, they found that obesity was inversabsociated with risk of non-metastatic
low-grade prostate cancer (RR 0.84, 95% CI 0.6%5)f’

Contrary to other cancers, Scales et al. found0v2hat obese men are more
likely than normal weight men to be screened faistate cancer using the prostate
specific antigen (PSA) test (OR 1.46, 95% CI 11381)? In 2004, Fontaine et al.
demonstrated similar findings. They found the odlidsbese men receiving PSA serum

tests were 1.26 (95% CI 1.06, 1.36) times the add®n-obese mefi. Thus the



relationship between obesity and prostate cancgmoiadhere to the inverse
relationship seen with screening for colon, breast cervical cancer.

Although the association between weight and ceftaims of cancer is strong,
other factors (e.g. family history, age, smokirgfs$, and body fat distribution) play an
important role in determining cancer risk. Nonéths, the demonstrated increased
cancer risk associated with obesity underscoresripertance of preventive health care
services, such as cancer screening, for obesddundig, in order to intervene in the
development of cancers associated with excess \wetjht.

The reasons obese individuals are less likely tecbeened are not clearly known.
Obesity-related disparities may result from patfactors, physician factors, or their
interactions. Patient-related factors may inclpderer access to care (perhaps mediated
by lower socioeconomic status or ability to pay)mmreased reluctance among obese
individuals to undergo screening. This reluctaisamost likely related to many factors,
including the impact of obesity on self-esteem bady image. Additionally, some
screening tests may be more difficult, painfuliorg-consuming for obese individuals.
For example, vaginal speculum examinations or magnaros are often reported to be
more painful for obese women, which may lead t@wdef of the exar®> Physician-
related barriers to screening may include a peeckincrease in the technical difficulty
of the procedures or pain to the obese individihal competing demands of managing
other clinical comorbid conditior®8,or physician bias against obese patiéht&©bese
patients may be stereotyped to have less willp@mdrbe less concerned about their
health than non-obese patiefftsPhysicians may feel that obese patients are less

interested in preventive care, and thus be les$yliio suggest cancer screening. Many



of these are speculations, as there has been tarstsc effort to survey the barriers that
obese individuals and healthcare providers perdéaemay influence whether or not

screening occurs.

Obesity and Cancer Screening Servicesin Rural America

Evidence suggests obesity is more common amondeéapg in rural
areas>>* In addition, health services are less availableiial America for almost any
disease or health issue, including obe¥ityVhile the obesity epidemic is rooted in the
interplay of very complex cultural and societalttas, the unique characteristics of rural
public and private health care services also &edylicontributors. Potential contributors
are the lack of local public health capacities,nghiag lifestyles, dependence on
Medicare for insurance coverage, lack of knowleolgmformation, lack of coordination
of local providers, socio-economic disadvantageggaphic isolation, provider shortages
and lack of transportatiof?.

Therefore, investigating the relative levels of @anscreening services delivered
to obese rural individuals is critically importarit.is not known whether rural obese
individuals receive the same cancer screening&s\as their non-obese peers. lItis
important to document whether obese individualgaceiving fewer cancer screening
services so that more appropriate clinical and atimcal interventions can be designed
and implemented. By doing so, disparities in tloaire can be addressed by channeling

resources into more appropriate interventions.



QUESTION AND SPECIFIC AIMS

The overall purpose of this study was to assessh&heeceipt of cancer
screening varied according to obesity among paise¢n at rural Oregon primary care
clinics. The specific hypothesis was that obedeérsiduals would be less likely to be
screened for cancer than their non-obese peees,caftrolling for other factors
influencing screening. In this regard, there wsareeral specific aims:

= Compare the cancer screening services receivedmypbese and obese
individuals, as appropriate for their age, gendad recommended screening
intervals for each screening exam.

= Compare cancer screening in rural Oregon to ndtmareer screening
recommendations.

= Use these study findings to begin to identify ueigqneeds of rural primary care
clinic patient populations, especially among ohesal individuals.

The null hypothesis for this study was there iglifference in receipt of cancer
screening between non-obese and obese individu#igse rural clinic populations.

The findings from this study will hopefully be usiedthe long term by health
care providers and Oregon health policy-makergdoce cancer disparities in rural

Oregon.



METHODS

Overview

This is a cross-sectional study evaluating the@aton between BMI and receipt
of colorectal, breast, cervical and prostate cascexening using abstracted medical
chart data. An abstraction form developed anetefkir appropriate content by the
designers of this study was used for data collactibhis form is included as Appendix

B.

Study Population

The patients were 902 randomly selected medicatsbéindividuals seen in
primary care clinics in rural Oregon. Approximgt@éb0 charts were abstracted from
each of six different rural Oregon primary caraicl, all of which are members of the
Oregon Rural Practice-based Research Network (ORPEkElusion criteria include
patients under the age of 18 or over the age @8lanuary 1, 2002. Each individual
also had at least one visit to the physician duttegtwo year period beginning January
1, 2002.

The ORPRN is comprised of rural Oregon cliniciand practices who joined the
network because of their interest in clinical reskavithin their patient populations. The
majority of the clinicians are family physiciangwever there are several general
internists and pediatricians in the network. Mahgics are also staffed by nurse
practitioners, physician’s assistants and otherptoysician clinicians.

Clinics were chosen to represent different ruralggaphical regions of the state

of Oregon. They were located as follows; one @adihic, two northeastern Oregon
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clinics, one eastern Oregon clinic, one centralgdneclinic, and one north-central
Oregon clinic. See Figure 3 below for the geogmafitations of each site within

Oregon. Their corresponding counties are shadialwye

Figure 2. Geographic locations of rural clinic sitesin Oregon.

Rural Cancer Screening Study Sites

B s

Much of Oregon is rural, with 89% of its total pdgtion living in its six
metropolitan area¥. Many counties are considered “frontier,” defireeda population
density of less than six people per square milem@unities within these frontier
counties are isolated from urban areas and indalgkeceive most of their medical care
within their small town.

The six clinics included in this study vary in thdistance from larger towns. As
can be seen in Table 1, they range from 15 to &snfiom larger towns. Their
populations in 2003 varied from 1097 to 32, 87Avithals. Each of the six counties
had a higher median family income than the Oregate @iverage for 2004 of $41,794.

Despite a higher median family income, four of $hecounties had a higher proportion

11



of uninsured residents than the Oregon 2004 averat$%. Other demographic

differences can be seen in Table 1.

Table 1. Community Characteristics. Obtained from Oregon Office of Rural Health Datasheets,

November 2004.

Community

4ar*

4o

Population, 2003

7075

6858

4328

2402

468[1

1097

732,8

Miles to Nearest
Large Town

65

80

21

21

15

44

16

% of Pop. 65 + Yrs,
2003

20.5%

18.3%

21%

16.6%

16.59

26.3%

14.4%

% Below FPL
(Oregon Avg. =
11.6%)

14.0%

13.1%

7.7%

15.1%

13.79

8.39

7.6%

Median Family
Income, 2004
(Oregon Median
Family Income,2004
= $41,794)

$45,800

$43,000

$48,500

$47,800

$48,900

$57,800

Total OHP Eligibles
Receiving Benefits,
2004 (Oregon Avg. =
10.5%)

8.4%

9.6%

10.1%

12.0%

6.8%

8.4%

Without Health
Insurance, 2002
(Oregon Avg. =
14.0%)

16.5%

16.5%

12.9%

16.5%

18.89

13.5%

Unemployment, 2003
(Oregon Avg. =
8.2%)

10.9%

11.3%

6.6%

6.5%

6.6%

7.7%

Number of Persons
per Primary Care
Provider in Service

Area

1179

1372

1443

4681

0*

1265

*Denotes communities without physicians. These caomities do have non-physician clinicians.

**Clinics 4a and 4b are two sites belonging to saene clinic. For the purpose of this data analyaia
from these sites will be considered to be from dliréc.

Human Subjects Considerations

This study was reviewed and approved by the Orétgaith & Science

University (OHSU) Institutional Review Board (IRB).
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Data Collection

Data for this study was collected by medical chewtew. A medical chart
abstraction form was developed by two experiennedstigators and two data
abstracters (Appendix B). The data abstracters wamed in chart review and data
abstraction by an experienced ORPRN investigat@H#U. The form was tested by
the data abstracters and on paper medical chaslimias associated with OHSU prior to
field data collection. During initial abstractiborm testing, the experienced investigator
monitored data abstraction for quality control.

Data were gathered on site at each of the six iragjon primary care clinics.
Each of two data abstracters visited three clin&seach clinic, the abstracter randomly
selected 150 medical charts. Charts were randeatécted by blindly pulling one chart
from each shelf in the room sequentially until £h@rts were selected. During data
collection, data were recorded on the paper aligiraform and later the same day
entered by the abstracter into an Epidata 3.0 da&abesigned specifically for this study.
Data abstracters reconciled any questions regaahistggaction methodology by email or
telephone conversation. Details from these coawerss were documented for future
reference.

Data were abstracted primarily from the two yearqaebetween January 1, 2002
and December 31, 2003. In general, abstractetrscted the review to chart notes
during this period, with several exceptions. Theare patient chart was audited for a
patient height, as it was assumed an adult heightdwemain essentially the same
throughout their lifetime. Relevant time periods éach cancer screening exam were

audited. Most cancer screening exams of inteoettis study, including FOBT, Pap

13



smear, DRE, PSA, CBE, and mammogram, were recomedegither yearly or
biannually. For these exams, only data from theyear period of interest were
abstracted. Screening exams with a recommendgdeney of greater than two years in
this study were colonoscopy, flexible sigmoidoscayd barium study. For example, in
an individual 50 years of age or older at the beigigp of the study period, the ten year
screening period for colonoscopy was considerdzetdanuary 1, 1994 — December 31,
2003. The chart was either reviewed from the yleaindividual turned 50 and were
hence eligible for CRC screening, or from January@b4 if they were eligible for
screening during the entire ten-year period. Rersame individual, the chart was
reviewed from January 1, 1999 (the five year sdregperiod for these exams was
considered to be January 1, 1999 — December 3B) 200screening flexible
sigmoidoscopy and barium study.

The length of time the patient had been a memb#regpractice was also
abstracted. This was calculated by calculatindehgth of time from the patient’s first
visit to the clinic to the last day of the periddmerest, December 31, 2003. This was
recorded as less than 6 months, 6 to 12 month® 22 months, 2 to 5 years and greater

than 5 years.

VARIABLE DEFINITIONS
Overview

The independent variable of primary interest is #tudy was obesity, defined as
having a body mass index greater than or equad kB, calculated based on patient

height from the chart, which could have been reedrat any time in the patient’s chart,

14



and the first recorded weight value from within the year window period. In the case
of more than one height value, the lower measurémas used, as it was assumed the
lower value was more accurate because it was likelgisured without the patient
wearing shoes. BMI was calculated by dividingitigividual’'s weight in kilograms by
his or her height in meters squared.

Two categories of the independent variable werasddfbased on BMI.

« Non-obese: Includes normal weight (BMI 18.5 — 2g#) and overweight
individuals (BMI 25 — 29.9 kg/f)
« Obese: Includes all individuals with a BMI30 kg/nf

Potential confounding variables included gendee, athnicity, length of time the
patient had been a member of the clinical practat@) number of physician visits during
the two year window period, and the presence ajrubrdisease.

The number of clinic visits during the window pefrivas documented because it
was considered a potential confounder of the kiatiip between obesity status and
receipt of cancer screening. It is possible thetse individuals visit the physician less
often and hence have fewer opportunities for reagigancer screening. Similarly, the
length of time the patient had been a patient @fcdlimic could potentially be a
confounder, as obese individuals may have morentigoestablished care and had less
exposure to both counseling regarding their obesity cancer screening. Alternatively,
obese patients may have early onset of chroni@askésewhich necessitate more frequent
or earlier attendance at the clinic. This couldéase the number of encounters during
which a screening service could be performed oer@dl Another potential confounder

was the presence of chronic disease. It is p@sHillt obese individuals are more likely
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to have chronic medical conditions than their nbese peers, and that these problems
take priority over preventive services during thadfice visits. This possibility was
investigated by comparison of the presence of arstidisease and frequency of visits
between obese and non-obese individuals.

The patients’ reasons for visiting the cliniciarnridg the two year study period
were recorded from the medical chart. These reas@ne divided by investigators into
acute care and chronic disease management. tfemphad any visits during the
window period for any disease considered chrohiy tvere considered to have a
chronic disease. For example, diabetes, hypedensongestive heart failure,
hyperlipidemia and gastroesophageal reflux diseese considered chronic diseases,
while abdominal pain, acne, back strain and extrepain were considered acute

problems. Appendix A includes a comprehensiveolighe conditions recorded.

Outcome Measures — Receipt of Cancer Screening

The outcomes of interest for this study were rdagfigancer screening
examinations as appropriate for age and gendeeselimcluded screening for colorectal,
breast, cervical and prostate cancers. Outcomablas were defined primarily using
U.S. Preventive Services Task Force (USPSTF) orriauie Cancer Society (ACS)
recommendations in effect during 2002-2003. Rec#diprostate cancer screening was
defined according to ACS recommendations. Readipblorectal, breast, and cervical
cancer screening was defined according to USPSddfrmmendations. Cancer screening
services received during the recommended time g&ria accordance with screening
recommendations, were recorded as appropriategioaad gender. Outcomes were

coded according to whether a patient receivedndideceive, or declined screening
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examination. There were only a few individuals vdezlined screening examinations of
any type. The category of individuals who decliseteening was collapsed with those
who did not receive screening, since patients wadwiined screening remained

unscreened for that particular cancer.

Colorectal Cancer Screening

USPSTF guidelines were used, which recommena@iNiduals 50 years old or
older be screened for colorectal cancer accordiramny single modality or combination
of the following modalities: a yearly fecal occhlbod test (FOBT), flexible
sigmoidoscopy every five years, colonoscopy evemyears, or a barium study of the
colon every five years. Individuals with a personal history of colon ppdy colorectal
cancer, or inflammatory bowel disease (IBD) werelexed from this analysis, as exams
among these individuals can no longer be considsregkning. Screening was
considered to have been completed if evidence dmeifdund in the chart that patients
had received any of the screening tests or conmbmat tests within the appropriate

timeframe for that screening service.

Breast Cancer Screening

Recommendations by the U.S. Preventive Servicek Farce (USPSTF) were
used to determine receipt of screening for bremster. The USPSTF recommends all
women 40 years or older receive a screening mamano@uith or without CBE) every
1-2 years® Women with a personal history of breast canceewescluded from this

analysis, as CBE and mammography in these womes eagrsidered follow-up

17



examinations, rather than cancer screening. optinpose of this study, patients were
considered to have had a mammogram if there wadialogic report of a mammogram
or documentation of a discussion with the physi@amammography results within the
two year window period. In this thesis, only tloeening mammogram outcome was

evaluated, as it is the most consistently recommeitdeast cancer screening modality.

Cervical Cancer Screening

USPSTF guidelines consider all women who are dbxaetive or greater than 21
years of age, whichever comes first, eligible fernvecal cancer screening, which should
occur at a frequency of at least every three yeafter the age of 70, women no longer
need to be routinely screen&dFor the purposes of this study, all females bens
and 70 years who had a cervix were consideredo8igiA cervix was considered absent
if the woman had a history of a hysterectomy reedna their chart. Patients were
considered screened if any of the following ocadiigtaring the two year study period:

standard Pap smear, liquid-based cytology, or cahHPV DNA typing.

Prostate Cancer Screening

Although the USPSTF does not recommend for omagjaoutine screening for
prostate cancéf,the American Cancer Society recommends offerirtfy bte prostate
specific antigen (PSA) test and the digital reetedmination (DRE) annually to men
starting at age 5%. For the purposes of this study, patients consitletigible for

screening included all males 50 years or olderautta personal history of prostate

18



cancer. Individuals were considered screeneckif ttad a DRE or a PSA serum
measurement within the two year window period.

Table 2 describes preventive services and standariigled in this study.

Table 2. Preventive service variables measur ed and standards used for thisstudy.

Preventive Services M easured USPSTF Recommendations
during 2002-2003
Colorectal Cancer Screening Fecal Occult Blood Test | > 50 years, annuaffy
Screening in average risk (FOBT)
individuals is effective, regardless Flexible Sigmoidoscopy | > 50 years, every 5 yedfs
of strategy chosef{. Screening Colonoscopy > 50 years, every 10 yeafs
was considered complete if one of > 50 years, every 5 yedfs

these methods was used. Barium Study

Insufficient evidence to
recommend for or against CBE

Clinical Breast Exam (CBE :
alone for screening for breast

Breast Cancer Screening

cancef®
Screening mammogram Every 1-2 years for women aged
> 40 year¥’
At least every 3 years after onset
Cervical Cancer Screening Pap smear of sexual activity or at age 21,

whichever comes firdt

Insufficient evidence to
Digital Rectal Exam (DRE)| recommend for or against routine
screening at this tinfé

Insufficient evidence to
recommend for or against routine
screening at this tinfé

Prostate Cancer Screening

Prostate Specific Antigen
(PSA)

Data Management

Body mass index was calculated from height andjimedata as a continuous
variable. The obesity status variable was crelayedividing BMI into categories based
on the following:

« Non-obese: BMkK 29.9 kg/nf
« Obese> 30 kg/nf

To facilitate analysis of each cancer screenirtgaue, screening filter variables

designating eligibility (including age, gender gretsonal history of each cancer

according to screening guidelines) were createidhddomous variables were created
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corresponding to receipt of each cancer screentammation, defining whether
screening was complete or not. For example, ircése of screening for colorectal
cancer, eligibility filters were created for age5@f years or greater. Screening was
classified as 0 = no colorectal cancer screeninlginvthe appropriate screening interval
and 1 = colorectal cancer screening completed guhie appropriate screening interval.

The number of visits for chronic diseases wassfiamed into a binary variable
of presence or absence of chronic disease accamlihg reason for visiting the
clinician. The presence or absence of chronicadisevas thought to be the best
estimation of an individual's overall health status

The variable representing the length of time éepahad been a member of the
clinic was initially represented by five differevdlues (0 =< 6 months, 1 = 6-12 months,
2 = 12-24 months, 3 = 2-5 years, &5 years). However, because a higher proportion
of patients were members of their respective diic over five years, and less were
members of their clinics for less than one year Mariable was re-categorized. It was
transformed into three categories as follows:<02=years, 1 =2to 5 yearsand 2 5§
years.

After review of descriptive statistics and histaps, one variable was removed
from consideration on subsequent analyses. Raethoicity was often not available in
the chart, and when available, was largely Caunasidis corresponds to the
demographics of rural Oregon. See Table 3 forkol@an of race/ethnicity in the 902

charts evaluated.
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Table 3. Race/Ethnicity asrecorded in medical charts.

Race/Ethnicity asRecorded in Chart | Frequency Percer;to(;fu'll'gglnswdy
Caucasian 630 69.8
African-American 1 0.1
Asian 3 0.3
Native American 6 0.7
White, of Hispanic origin 5 0.6
Missing 257 28.5
Total 902 100.0

Power Analysis

The eligible sample sizes for colorectal cancegesting, screening mammogram,
cervical cancer screening and prostate cancerrsageeere determined from the data.
These were 279, 211, 211, and 130, respectivelyialldescriptive statistics
demonstrated proportions of non-obese patientesecefor each cancer. A power
calculation tool was used to estimate the expegatedortion of obese individuals of
appropriate age and gender who received each cscre@ming servicE. As can be seen
in Table 3, the current sample sizes will have adégpower to detect an effect size of
16-20% difference in proportion of individuals rageg CRC screening, a 19-24%
difference in proportion of individuals receivingareening mammogram, a 19-24%
difference in proportion receiving cervical cansereening, and a 23-29% difference in
proportion receiving prostate cancer screeningolél'd depicts the detectable odds ratios

at varying powers using an alpha value of 0.05:
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Table 4. Estimates of detectable effect. Bolded oddsratios are the odds ratios needed to detect a
difference, if it exists, at 80% power and an alpha of 0.05.

. %
Total Non- Ol;)rno(?ncirott'):e Power, Detectable | Detectable | Detectable
Eligible | obese Alpha= | Proportion | Difference OR
screened 0.05
70 0.49 0.16 1.95
Colorectal 75 0.50 0.17 2.03
Cancer 279 118 0.33 80 0.51 0.18 211
85 0.52 0.19 2.19
90 0.53 0.20 2.29
70 0.67 0.19 2.20
75 0.68 0.20 2.30
g;ﬁi‘jr 211 131 0.48 80 0.69 0.21 241
85 0.70 0.22 2.53
90 0.72 0.24 2.78
70 0.59 0.19 2.16
Cervical 75 0.60 0.20 2.25
Cancer 211 129 0.40 80 0.61 0.21 2.35
85 0.62 0.22 2.45
90 0.64 0.24 2.67
70 0.71 0.23 2.65
Progtate 75 0.72 0.24 2.79
Cancer 130 71 0.48 80 0.73 0.25 2.93
85 0.75 0.27 3.25
90 0.77 0.29 3.63

Statistical Methods

Chart-abstracted data was exported from Epidatbdae to SPSS 14%0
statistical software. Descriptive statistics weatculated as appropriate for continuous
and categorical variables. T-tests for continwargables and chi-square tests for
categorical variables were used to determine saggmf differences between obese and

non-obese patients at a p=0.05 level of signifieanc
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Table5. Patient characteristics evaluated asvariablesin thisstudy. Threevariableswere
continuous and the remainder were categorical. Categorization isincluded.

Independent Variable of Primary Interest
Obesity Status
Non-obese (BMk 29.9 kg/m)
Obese (BM# 30 kg/nf)
Other Independent Variables Evaluated
Patient BMI (continuous in kg/in
Patient Age (continuous in years)
Number of total visits within two year window e (continuous)
Gender*
Male
Female
Presence of Chronic Disease
Chronic Disease Present
Chronic Disease Absent
Length of Time a Member of Practice
<2 years
2-5 years
> 5 years
Independent Variables Included for Specific Cancers**
Family History of CRC
Family History Absent
Family History Present
Family History of Breast Cancer
Family History Absent
Family History Present
Family History of Prostate Cancer
Family History Absent
Family History Present
*Gender wasonly included as a variable for CRC screening, since it was the only cancer for which
both men and women need to be screened.
**Family history of cervical cancer not included becauseit isnot a known risk factor for development
of cervical cancer.

The unadjusted relationship between obesity statdsach cancer screening
outcome was examined individually using univariaggstic regression models. The
non-obese group (BMt 29.9 kg/nf) was used as the reference category. Although it
was not the primary interest in this study, BMl,asered as a continuous variable, was
also regressed against cancer screening outcohtes analysis was performed to insure
that the relationship seen between obesity statascategorical variable and cancer

screening was not due to the categorization of BMI.
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As a method for evaluation of confounding, thetrefeship between obesity
status and cancer screening was adjusted for édlbh other independent variables one
at a time (Table 5). The variable was consideredrdounder of the relationship
between obesity status and cancer screening ddte ratio changed by more than 10%
with the addition of that variable to the model.

Then, the significant of the relationship betweanheconfounding variable and
the outcome of cancer screening was examined usingriate logistic regression
modeling. The family history of colorectal, breastd prostate cancer variables were
examined for those respective cancers. Variabigsawni-variable p-value of 0.25 or
less were included in building a multivariate modaltest statistic p-value of 0.25 was
chosen as an initial selection criterion for valeagelection because it is beneficial to
include in a preliminary model any variables thatild potentially be important in the
final model.

All significant variables, plus patient age and sibestatus, were included in
preliminary main effects models for each canceeesting service. These models were
developed for each cancer screening service usigibikty criteria described
previously. Using backwards stepwise selectionatées non-significant at a 0.25 level
were removed from the model until all remainingiahies were statistically significafit.
Age and obesity status, if removed during backwaslisction, were added back to the
main effects model after the other non-statistycsignificant variables were removed.

Interaction between variables was assessed by@gaddaraction terms
individually to the preliminary main effects modating a significance level of 0.25 for

inclusion in the model. Then an automated SPSE&epikore was used to check deliberate

24



variable selection methods. The fit of each mali@ble logistic regression models was
assessed by the method of Hosmer and Lemeshowéadingss-of-fit:*

Odds ratio estimates were used to compare thearetaip between obesity status
and receipt of screening for each cancer.

Sub-analyses were performed to further examinéioakhips thought to be
important. For example, a sub-analysis of womesr 69 years of age was performed to
examine the relationship between obesity statugecelpt of screening mammogram in
post-menopausal women, as their risk for breastaras known to be higher than
premenopausal women. Sixty years of age was clfossnb-analysis because most

women are post-menopausal at that time.

Multiple Imputation

Multiple imputation (MI) was performed for individis that did not have height
values in their medical chart using SAS 9.1 in otdeestimate missing BMI valués.
This increased the study’s power and allowed ftarences to be made about the entire
study population, as if BMI were calculable for gvandividual. In multiple imputation,
each missing height value is replaced by a ligivef simulated values, which are
plausible alternative versions of the complete .ddtiae heights of individuals with
available heights in their medical chart are na@nged by this procedure, but are
incorporated into each of the five imputation mades the same value. The SAS
procedure called PROC MI was used to create impidgasets. Each of the five data
sets were analyzed in the same fashion by a coengégt method, which in this study

was logistic regression (PROC LOGISTIC in SAS).eTasults, which vary slightly due
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to differences in imputed data values, were thenlioed to obtain overall estimates of
regression parameters and their standard errdrs.résults reflect missing-data
uncertainty as well as finite-sample variation.eTAS procedure called PROC
MIANALYZE was used to obtain combined results. nialtiple imputation, the missing
height values for each individual are created ffosnor her own observed characteristics
(such as age, gender, weight, etc.), with randoiserexdded to preserve a correct amount
of variability in the imputed daf&.

The missing height values in this study provideddsal opportunity for multiple
imputation. Imputing in this fashion assumes detae missing at random. There are
several reasons for this. First, height is a lgwlal continuous variable that follows a
normal distribution. It is reasonable to assumghtis would be distributed the same for
individuals with and without height values recordedheir medical charts. In addition,
the multiple imputation method created height valirtem other information available
about these individuals, including their age, gended weight. Lastly, it can be
reasonably assumed that having a height missimg &onedical chart was not related to
the individual’'s obesity status or cancer screestagus, and was therefore missing at
random.

Odds ratio estimates of primary interest in thislgtwere calculated using only
individuals with heights available in their chafthen, odds ratio estimates of the
relationship between obesity status and receipaoh cancer screening after multiple
imputation of missing height values were compaoceddds ratio estimates without

individuals with missing heights.
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RESULTS

The study sample was 42.6% (384/902) male and6{54.8/902) female. Their
average age was 50.57 years (SD 15.96), 52.26 (@@r$5.35) for men and 49.32 years
(SD 16.30) for women.

Ninety-two percent (830/902) of the study popwiathad recorded weight values.
The average weight at the first visit recorded wmitihe study period was 186.63 Ibs. (SD
15.96). The average weight for females was 17tb82SD 38.35) and for males 206.92
Ibs. (SD 39.47).

Sixty percent (541/902) of the study populatiod haight values recorded in
their chart. The average height was 66.57 inc88s4.03). The average male height
was 69.66 inches (SD 3.20) and the average fenegddtrwas 64.24 inches (SD 2.86).
There was no significant difference between recaydif height between genders (p-
value = 0.817). Sixty percent (232/384) of men &8d% (309/518) of women had a
height recorded at any time in their medical chart.

Body mass index values were available in 2% (18/9®the study sample.

These patients were all members of the only clivitb an electronic medical record that
calculates BMI automatically when patient heighd areight are entered.

Body mass index was calculable for 41.7% (526/992he study population.
These individuals differed significantly in thege number of total visits to the
physician during the window period and in the pnegeof chronic disease (Table 6),
compared to individuals for whom a BMI could beccddted. Those without a
calculable BMI were, on average, four years yourjgeralue < 0.001), and have one

less visit to the physician during the two yeardaw period (p-value = 0.003). Patients
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without a calculable BMI, compared to patients vdtbalculable BMI, were less likely to
have a chronic disease (p-value = 0.044). Thewyndidliffer significantly in their

weight, gender or the length of time they had beeemember of the practice.

Table 6. Demogr aphic differ ences between patientsfor whom a BM|I could be calculated and those
without a calculable BMI. Variableswith differences significant at a p=0.05 level areitalicized.

Variable Total BMI No BMI p-value*
available available

Total sample, N (%) 902 (100) 526 (58.31 376 (9)1.6
chZasr:ngsltpvéﬁgg t(éegﬁide‘j duing| 18663 (42.63) 186.19 (42.14) 187.39 (4352)  0.697
Mean age (D) 50.57 (15.96) | 52.18 (15.39 48.32 (16.49 <0.001
Mean number (SD) of total visits ]

. . . 6.18 (5.53) 6.63 (5.31) 5.53 (5.76) 0.003
within two year window period
Gender

Male, N (%) 384 (42.6) 227 (43.2) 157 (41.8) 0.675

Female, N (%) 518 (57.4) 299 (56.8) 219 (58.2)
(F;Z;' entswith chronic disease, N 546 (60.5) 333 (63.3) 213 (56.6) 0.044
Length of time member of practice,
N (%)

< 2years 161 (17.8) 82 (15.6) 79 (21.0) 0.110

2-5 years 239 (26.5) 144 (27.4) 95 (25.3)

> 5 years. 502 (55.7) 300 (57.0) 202 (53.7)

* p-value correspondsto chi-square value and t-test statistic, as appropriate for categorical and continuous
variables, respectively.
** \Weight recorded for 92% (830/902) of the study population.

Among the patients for whom a BMI could be caltedia the average BMI at first
visit was 29.50 kg/m(SD 6.08). The average BMI for men was 30.06 K@D 5.25)
and for women it was 29.07 kg?rtSD 6.62).

Upon categorization of BMI into normal weight, oweight and obese categories,
both men and women had a higher proportion of obeleiduals than overweight
individuals. Both genders had the fewest numbéniwihe normal weight category.
Forty-five percent (101/224) of men were obese§%0(91/224) were overweight, and
14.3% (32/224) were normal weight. Among women5%8(112/291) were obese,

30.2% (88/291) were overweight, and 31.3% (91/2@dre normal weight (Figure 4).
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After collapsing into dichotomous form, 59.5% (328) of the study population were

non-obese and 40.5% (213/526) were obese.

Figure 3. Distribution of study population into nor mal weight, overweight and obese categories.
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The average BMI of obese patients was 35.31 (SbB)4iid of non-obese
patients was 25.54 (SD 2.84). Obese patientsrddfsignificantly from their non-obese
peers in their proportion with a chronic disease&% vs. 54.1%, respectively, p =
0.001). A higher proportion of obese patients waeolient of the clinic for two years or
less and a higher proportion of non-obese patiesdsattended the clinic for five years or

more. See Table 7 for other differences betwe@&s®lnd non-obese patients.
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Table 7. Comparison of patient characteristics between obese and non-obese patients. Variableswith

differences significant at a p=0.05

level areitalicized.

Variable Total Non-obese Obese p-value
Total sample, N (%) 526 (100) 313 (34.7) 213 (23.6)
BMI 29.50 (6.08) 25.54 (2.84) 35.31 (4.76) <0.001
('\gge;”f”a weight of study period | 145 19 42.14)  162.45 (26.64)  221.08 (36.07)  <D.d0
Mean age (SD) 52.18 (15.39 52.32 (15.7]1) 51.98@)4 0.803
Mean number (SD) of total visits d
within two year window period 6.63 (5.31) 6.31 (4.85) 7.11 (5.91) 0.089
Gender
Male, N (%) 227 (43.2) 126 (40.3) 101 (47.4) 0.104
Female, N (%) 299 (56.8) 187 (59.7) 112 (52.6)
(F(’)Z;' ents with chronic disease, N 333 (63.3) 180 (54.1) 153 (71.8) 0.001
Length of time member of practice,
N (%)
<2 years 82 (15.6) 39 (12.5) 43 (20.2) 0.041
2-5 years 144 (27.4) 85 (27.2) 59 (27.7)
> 5 years. 300 (57.0) 189 (60.4) 111 (52.1)

Table 8 lists the average imputed heights for 8@ @atients after the multiple

imputation procedure was implemented. The heightsdividuals for whom a height

could be found in the chart was not changed fonhbé#iple imputation procedure. The

average height of the 830 members of the study leawsgs 66.65 inches (SD 4.00). This

is very similar to the mean height of the populatmwior to multiple imputation, which

was 66.57 inches (SD 4.03). The mean BMI of the @&ients was 29.50 kgfrtSD

6.11). This was identical to the mean BMI of tlopplation prior to multiple imputation,

but with a slightly lower standard deviation of .0

Table 8. Mean heightsand BMIsafter multiple imputation of height, listed by imputation number.

Imrp]):itsggon Mean Ha?rr}gr?;r(%tgl)Samplem Mean BM| of Total Sample (kg/m?)
1 66.76 (4.05) 29.40 (6.05)
2 66.58 (4.02) 29.56 (6.12)
3 66.58 (3.91) 29.56 (6.14)
4 66.66 (4.00) 29.49 (6.12)
5 66.69 (4.04) 29.47 (6.15)
Mean of 5 Imputationg 66.65 (4.00) 29.50 (6.11)
Mean prior to 66.57 in. (SD 4.03) 29.50 kg/m? (SD 6.08)
multiple imputation n =541 n =526
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Colorectal Cancer Screening

Overall 30% (131/441) of eligible individuals wesereened for colorectal cancer
(CRC) with any screening service. A BMI was caddié for 63.3% (279/441) of
eligible individuals. Among those individuals wigthcalculable BMI, 34% (55/161) of
eligible non-obese individuals and 33% (39/118glajible obese individuals were
screened for CRC. Using chi-square analysis, grafgant difference was found in
receipt of CRC screening between obese and noreabeiwiduals (p-value = 0.85).
Overall, 28% (35/124) of eligible males were scegefor CRC. Twenty-nine percent
(20/69) of eligible non-obese males and 27% (156%)igible obese males were
screened. There was no significant difference betweceipt of CRC screening between
obese and non-obese men (p-value = 0.83). Ovaa&i, (59/155) of eligible females
were screened for CRC. Thirty-eight percent (3p82ligible non-obese females and
38% (24/63) of eligible obese females were screéme@RC. Again, this difference
was statistically non-significant (p-value = 0.995)

Overall there was no significant difference inei@t of colorectal cancer

screening between obese and non-obese individlialdg 9).
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Table 9. Proportion of eligible patients who received colorectal cancer screening.

Number eligible for Number receiving
colorectal cancer (CRC) . . p-value
: screening (% eligible)
SCcreening
Total Study Population (Including Men and Women)
Non-obese 161 55 (34%)
Obese 118 39 (33%) 0.846
Total 279 94 (34%)
Men
Non-obese 69 20 (29%)
Obese 55 15 (27%) 0.833
Total 124 35 (28%)
Women
Non-obese 92 35 (38%)
Obese 63 24 (38%) 0.995
Total 155 59 (38%)
Healthy People 2010 Goal = 50%

Table 10 summarizes the characteristics of obedaan-obese individuals

eligible for CRC screening (older than 50 years waittdout a personal history of CRC).

The mean age was 62.71 (SD 9.05). Compared witkobese patients, obese patients

were more likely to be younger (p-value = 0.070J smhave a chronic disease (p-value

=0.031).
Table 10. Characteristics of individuals éligible for CRC screening and for whom a BM1 could be
calculated.
Variable Total Non-obese Obese p-value
Total sample, N (%) 279 (100) 161 (57.7 118 (42.8)
Mean age (SD) 62.71 (9.05 63.55 (8.79) 61.57 (9.0 0.070
Mean number (SD) of total visits within |7 56 5 76y | 703 (5.21)|  7.81 (6.44)  0.269
two year window period
Gender
Male, N (%) 124 (44.4) 69 (55.6) 55 (44.4) 0.533
Female, N (%) 155 (55.6) 92 (59.4) 63 (40.6)
Patients with chronic disease, N (%) 201 (72.0) (B181) 93 (78.8) 0.031
Length of time member of practice, N (%
<2 years 42 (15.1) 19 (11.8) 23 (19.5) 0.201
2-5 years 72 (25.8) 44 (27.3) 28 (23.7) '
> 5 years. 165 (59.1) 98 (60.9) 67 (56.8)
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Of individuals screened for CRC, the most commaglsi screening modality
received was the fecal occult blood test (FOBTYpés of screening examinations

received by all patients eligible for CRC screerang listed in Table 11.

Table 11. Examsreceived as single screening modality.

CRC Screening M odality Number of eligible individuals
receiving screening (%)

n=441

FOBT 33 (7.5)

Flexible sigmoidoscopy 7 (1.6)

Colonoscopy 31 (7.0)

Barium study 2 (0.5)

Combination of any two or more screenin 30 (6.8)

modalities T

Of the 279 patients eligible for colorectal canseneening and for whom a BMI

could be calculated, 44% (124/279) were male add 865/279) were female. The

only variable statistically significantly differebetween males and females was the

number of total visits to the physician within ttigart abstraction period. On average,

eligible men visited the physician 6.5 times durihig period and women visited the

physician 8.1 times (p-value = 0.024) (Table 12).

Table 12. Differencesin variable distributions between men and women for whom a BM| could be
calculated and who are €eligible for colorectal cancer screening.

Variable Total Men Women p-value

Total sample, N (%) 279 (100) 124 (44.44) 155 (65.9
Mean age (SD) 62.71(9.05) 62.81(9.29) 62.63 (8.88 0.868
Mean number (SD) of total visits within | 7 35 5 26y | 650 (5.38)| 8.05(5.98)  0.024
two year window period
Obesity status

Non-obese, N (%) 161 (57.7) 69 (55.6) 92 (59.4) 0.533

Obese, N (%) 118 (42.3) 55 (44.4) 63 (40.6)
Patients with chronic disease, N (%) 201 (72.0) (®x2) 114 (73.5) 0.531
Length of time member of practice, N (%

< 2years 42 (15.1) 14 (11.3) 28 (18.1) 0.268

2-5 years 72 (25.8) 32 (25.8) 40 (25.8) '

> 5 years. 165 (59.1) 78 (62.9) 87 (56.1)
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Table 13 shows the unadjusted ORs of simple liegisgression models of CRC

screening and covariates. Thirty-four percenieofidles were screened for CRC

compared with 25% of males (p-value = 0.03). Pédievho were screened for CRC had

a higher mean number of visits to the physiciannduthe two year primary abstraction

period compared with those who were not screenegl(ee = 0.07). Patients who were

screened for CRC were more likely to have a chrdigease than patients who were not

screened (p-value = 0.22). Family history of CR&wxcluded from the model due to

small cell sizes.

Table 13. Results of univariate logistic regression models of each variable and the outcome of receipt
of colorectal cancer screening. Variablesfound to be significantly associated with receipt of CRC
screening at a p<0.25 level areitalicized.

. Screened for Not
Independent Variable CRC screened for OR (95% CI) p-value
CRC
Number of visitsin the past 2 years . .
Mean (SD) 8.12 (5.85) 6.92 (5.42)| 1.029(0.998, 1.0624) 0.069
Mean age (SD) 63.29 (8.85 62.53 (9.00) 1.010 (0.98)33) 0.412
Mean BMI (SD) 29.45 (5.99)] 30.29 (6.30) 0.978 (89B.019) 0.286
Presence of chronic disease
Chronic disease absent, N (%) 33 (25.6) 96 (74.4) 1.332 (0.839, 2.115) 0.224
Chronic disease present, N (%) 98 (31.4) 214 (68.6)
Gender
Female, N (%) 82 (34.0) 159 (66.0) | 1.589 (1.046, 2.414) 0.030
Male, N (%) 49 (24.5) 151 (75.5)
Family history of CRC*
Family history absent, N (%) 124 (28.8) 307 (71.2) | 5.777 (1.470, 22.700 0.012
Family history present, N (%) 7 (70.0) 3 (30.0)
Length of time member of practice|
N (%)
< 2 years (referent category) 22 (28.9) 54 (71.1) 0.324
2-5 years 26 (24.3) 81 (75.7) 0.788 (0.406, 1.531),
> 5 years 83 (32.2) 175 (67.8) | 1.164 (0.665, 2.039)
Obesity Status
Non-obese, N (% within BMI 55 (34.2) 106 (65.8) 0.951 (0.575, 1.574) 0.846
category)
Obese, N (% within BMI category) 39 (33.1) 79 (66.9)

* Family history of CRC excluded dueto small numbers of patientswithin categories.

The relationship between obesity status and CR€é=sing was adjusted for each

of the individual possible confounding variablesdd in Table 13. These included the
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number of visits to the physician in the two-yearipd, age, presence of chronic disease,
gender, family history of CRC, and length of tirhe patient had been a member of the
practice. Based on comparison of unadjusted toséetj odds ratios, none of the
variables were confounders of the relationship betwobesity status and receipt of CRC
screening.

The relationship between CRC screening and gemaktatal number of visits
during the window period were statistically sigo#nt at a £0.25 level of significance

(Table 14).

Table 14. Unadjusted oddsratio estimates based on logistic regression modelsfor colorectal cancer

Screening.
Variable OR 95% Cl p-value
Gender 1.490 | 0.890, 2.494 0.129
Total Number of Visits During the Window Periogd 33| 0.989, 1.079 0.141
Age 1.008 | 0.980, 1.037 0.587
Obesity Status 0.956 0.572,1.597 0.8622

The final main effects model for the relationshgivkeen obesity status and
receipt of CRC screening, after backwards selecitmiuded gender and total number of
visits during the window period. Age and obesitigss were re-entered into the model,
as the risk of colon cancer increases with age isaf clinical importance, and obesity
status is the variable of interest for this study.

Interactions between included variables were asskgsing a p=0.1 level of
significance. Interactions thought a priori todfenterest were added one-by-one to the
preliminary main effects model. The final model @RC screening included age,
gender, obesity status, total number of visitsruthe window period, and presence of

chronic disease. The interaction between gendepeesence of chronic disease was
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found to be significant, with a Wald statistic o786 (p-value = 0.043). The interaction
between age and obesity status was also foundsabiicant at a p=0.1 level of
significance, with a Wald statistic of 3.541 (pwal= 0.048). Therefore, these
interaction terms, as well as the variables presenchronic disease and obesity status,

were left in the final logistic regression mod@&lhe final model is in Table 15.

Table 15. Adjusted oddsratios from multivariate final model of colorectal cancer screening.

Variable OR 95% ClI p-value
Obese vs. Non-obese
Age 55 0.64 0.33,1.28
Age 65 1.15 0.67,1.97 0.048
Age 75 2.05 0.85, 4.92
Total Number of Visits within the Window Period 4.0 0.99, 1.09 0.160
Female vs. Male
Chronic disease present 2.12 1.13, 4.00 0.043
No chronic disease present 0.65 0.25, 1.70

The Hosmer and Lemeshow goodness-of-fit test adtaue of 0.331, which
means the observed data and expected values ined@odel are similar, implying the
model fits the data adequately.

After imputation of height values and calculatafrBMI from these values, the
regression parameter estimates moved closer towéroh is a blunting of the
associations in the logistic regression model. foeel did not differ significantly
before and after imputation of height values. Oddi® estimates for obesity status

before and after multiple imputation are in Tabte 1
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Table 16. CRC screening oddsratio estimates before and after multiple imputation.

Obesity Status (Obese vs. Non-obese)

Before Imputation
OR (95% CI)*

After Imputation
OR (95% CI)*

5)

8)

n =279 n=411
Age = 55 0.64 (0.33, 1.28) _ 0.76 (0.24, 2.3
Age = 65 1.15 (0.67, 1.97)  1.17 (0.37, 3.8
Age = 75 2.05 (0.85, 4.92)  1.81 (0.47, 7.0

3)

*These oddsratiosrepresent the odds of obese ver sus non-obese individualsreceiving cancer
screening at varying ages, after controlling for, gender, total number of visitsduring the window
period, presence of chronic disease and theinteraction term gender * presence of chronic disease.

Based on the data gathered for this study, aed edintrolling for all other

measured variables, variables associated withpeoécolorectal cancer screening

included an individual’'s gender and number of gisit the physician within the time

window period, age, obesity status and interactbmtazeen gender and presence of

chronic disease and between age and obesity status.

The interaction between obesity status and agesbat the odds of receipt of

CRC screening varied by age. For example, as eaeén in Table 15, among obese 55-

year-old individuals, the odds of receiving CRCegrring were 0.64 (95% CI 0.33, 1.28)

the odds of non-obese 55-year-old individuals. sehedds increased with age, with

obese 75-year-old individuals having twice the odfdeceiving CRC screening as their

non-obese 75-year-old peers (OR 2.05, 95% CIl @.82). These differences are not

statistically significant, likely due to small nuens of patients within these age

categories.

The interaction between gender and presence ohithdisease means that the

odds of women with a chronic disease receiving GB€ening were 2.12 times (95% CI

1.13, 4.00) higher than the odds of men with aierdisease receiving CRC screening.

Among females with a chronic disease, the oddeadiving CRC screening are 1.35

(95% CI 0.59, 3.08) the odds of females withouhinic disease. Among males with a
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chronic disease, the odds of receiving CRC screeamia 0.42 (95% CI 0.17, 1.00) the
odds of males without a chronic disease. Thisstastically significant finding, that the
odds are higher of males without a chronic diseaseiving screening versus males with
a chronic disease. The odds of men with a chrdisigase being screened are lower than
the odds of women with a chronic disease beingese® for CRC.

In addition, after adjusting for all of these caaées, for each additional visit to
the physician, the odds of receiving colorectalcearscreening increased 1.04 times
(95% C10.99, 1.09). The odds of receipt of CRf&ening for two visits to the
physician are 1.07 (95% CI1 0.97, 1.18). For eigsits to the physician, the odds are

1.32 (95% C1 0.90, 1.93).

Breast Cancer Screening

Overall 42% (145/344) of women eligible for breeahcer screening received a
screening clinical breast exam, while 41% (141/34)ligible women received
screening mammogram. Thirty-two percent (109/3f4yomen received both, 11%
(36/344) received only a CBE and 9% (32/344) rezetionly a screening mammogram.

Forty-eight percent (63/131) of eligible non-obesemen and 49% (39/80) of
eligible obese women received screening mammog(@aide 17). The chi-square value
was statistically non-significant (p-value = 0.488hich means the distribution of
receipt of screening mammogram did not differ digantly by obesity status. Forty-five
percent (59/131) of eligible non-obese women ar¥d $00/80) of eligible obese women

received screening clinical breast exams. The gh&se value was statistically non-
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significant (p-value = 0.926), which means the rtipn of women receiving a

screening breast exam does not differ significaoyiypbesity status.

Table 17. Proportion of eligible women who received screening mammogram.

Non-obese Obese Total
Number eligible 131 80 211
Number receiving screening (% of eligible 63 (48%) 39 (49%) 102 (48%)

p-value = 0.483
Healthy People 2010 Goal: 70%

There was no significant difference between ola@sknon-obese women in their
receipt of breast cancer screening. Obese wonngblelfor screening mammogram
were, on average, one year older than non-obeseew@o~ 0.079), and had one more
visit to the physician during the window period (p829). Obese and non-obese women
did not differ significantly in the presence of chic disease, length of time they were a

member of the practice and the presence of a famstpry of breast cancer (Table 18).

Table 18. Characteristics of women eligible for screening mammogram and for whom a BM I could
be calculated.

Variable Total Non-obese Obese p-value

Total sample, N (%) 344 (100) 131 (62.1 80 (37.9)
Mean age (SD) 57.24 (11.60)F 56.95(11.77) 57.71883) 0.079
Mean number (SD) of total visits within | 2 55 5 760« | 718 4.60)| 821 (6.68)  0.029
two year window period
Patients with chronic disease, N (%) 145 (68.7 B211) 80 (37.9) 0.124
Length of time member of practice, N (%

<2 years 34 (16.1) 18 (13.7) 16 (20.0) 0.469

2-5 years 52 (24.6) 34 (26.0) 18 (22.5) '

> 5 years. 125 (59.2) 79 (60.3) 46 (57.5)

Family history of breast cancer present 19 (9.0) (814) 8 (10.0) 0.693

*Valuesin total column include all women eligiblefor screening mammogram, regar dless of whether BM | could

be calculated.

Upon univariate modeling of receipt of screeninghmmogram, significant

variables included total number of visits withire tindow period, presence of chronic

disease and family history of breast cancer. Negmaical variables had cells with zero
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events, so all were determined to be appropriatenébusion in logistic regression

modeling. See Table 19 for results of univariaggdtic regression modeling.

Table 19. Unadjusted oddsratio estimates from univariate logistic regression models of each variable

and the outcomes of receipt of screening mammography. Variablesfound to be significantly

associated with receipt of screening mammogram at a p=0.25 level areitalicized.

Screened for | Not Screened
Breast for Breast OR (95% CI) p-value
Cancer Cancer
Mean age (SD) 57.77 (10.65)  56.88 (12.2p) 1.0098@.1.025) 0.486
Number of visitsin the past 2
years 1.045 (1.006, 1.086) 0.022
Mean (SD) 8.10 (5.27) 6.63 (6.05)
Mean BMI (SD) 29.39 (6.02) 29.17 (6.83 1.005 (@.96.049) 0.804
Presence of chronic disease
Chronic disease absent, N (%) 39 (33.2) 79 (66.9) 1.666 (1.047, 2.651) 0.031
Chronic disease present, N (%) 102 (45.1) 124 (54.9)
Length of time member of
practice, N (%)
< 2 years (referent category) 22 (36.7) 38 (63.3) 0.633
2-5 years 35 (39.3) 54 (60.7) 11.120 (0.570, 2.200
> 5 years 84 (43.1) 111 (56.9) | 2 1.307 (0.720, 2.374
Family history of breast cancer
Family history absent, N (%) 115 (37.2) 194 (62.8) 4.873 (2.207, 10.763 <0.001
Family history present, N (%) 26 (74.3) 9 (25.7)
Obesity Status
Non-obese, N (% within BMI 63 (48.1) 68 (51.9)
category) 1.027 (0.589, 1.791) 0.926
Obese, N (% within BMI 39 (48.8) 41 (51.2)

category)

No variables were found to be confounders of thegicmship between obesity

status and receipt of screening mammogram. Adgistic regression modeling using

backwards selection, the final main effects modeluded age, obesity status, total

number of visits during the window period, and fgnhistory of breast cancer. Upon

inclusion of potential interaction terms, none wienend to be significant. Odds ratio

estimates from the final main effects model aréable 20.
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Table 20. Final main effects model for screening mammogram.

Variable Adjusted OR 95% ClI p-value
'IP'(E)}tr?(I)(;\lumber of Visits within the Window 1.046 0.991, 1.103 0.102
Family History of Breast Cancer 6.706 1.881,23.911 0.003
Age 1.006 0.981, 1.032 0.633
Obesity status 0.951 0.522, 1.697 0.864

The Hosmer and Lemeshow goodness-of-fit test adlaue of 0.435, which
means the observed data and expected values ined@odel are similar, implying the
model fits the data adequately.

After imputation of height values and calculatafrBMI from these values, the
logistic regression models did not differ for sereg mammogram. For each variable,
the regression parameter estimates moved clozerdo which demonstrates there is no
difference between screening likelihood in thostmeight data and those without.
Table 21 compares the odds ratio estimates fontystatus before and after multiple

imputation.

Table 21. Comparison of the odds of obese women receiving screening mammogr aphy compar ed to
their non-obese peers, before and after multiple imputation.

Before Imputation | After Imputation
OR (95% CI) OR (95% CI)
n=2388 n=133

Obesity Status (Obese vs. Non-obese)  0.95 (0.38) 1| 0.98 (0.60, 1.60)
*These oddsratiosrepresent the odds of obese ver sus non-obese individualsreceiving screening
mammogram, after controlling for age, total number of visitsduring the window period, and family
history of breast cancer.

Obesity status was not found to be significantljoagated with receipt of
screening mammogram. Variables that were fouriétsignificantly associated with
receipt of screening mammogram were the numbeataf visits to the physician during

the time period and a family history of breast @ndAfter controlling for these variables
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as well as obesity status and age, women with dyfdastory of breast cancer had odds
of receiving screening mammogram 6.71 higher (93%.88, 23.91) than their peers
without a family history of breast cancer. The ®ddl obese women receiving screening
mammogram were 0.95 (95% CI 0.53, 1.70) the oda®ofobese women. For each
additional visit to the physician during the timeripd, the odds of receiving a screening
mammogram were 1.05 (95% CI .99, 1.10) higher.tlyzafor each additional year of
age, the odds of receiving screening mammogram Wede(95% CI 0.98, 1.03) higher.
For a 5-year increase in age, the odds of recestngening mammogram were 1.03
(95% C10.91, 1.17). For a 10-year increase in ggeodds of receiving screening
mammogram were 1.06 (95% CI 0.83, 1.36).

A sub-analysis logistic regression model was areglyzsing only women over the
age of sixty without a personal history of breastaer, as these women were presumed
to be post-menopausal. Upon univariate analysgsonly variable found to be
significant was a family history of breast cancéfter adjusting for a family history of
breast cancer and age, the odds of an obese woreasigty receiving a screening
mammogram were 1.64 (95% CI 0.66, 4.07) times hithen for her non-obese peers.
After multiple imputation, the odds ratio estimatgin moved closer to the null value of

an odds ratio of one (Table 22).

Table 22. Oddsratios of obese ver sus non-obese women 60 year s of age and older receiving
screening mammaogr aphy, before and after multipleimputation.

Before Imputation | After Imputation
OR (95% CI) OR (95% ClI)
n=211 n =310

Obesity Status (Obese vs. Non-obese) 1.64 (0.68) 4, 1.37 (0.60, 4.20)
*These oddsratiosrepresent the odds of obese ver sus non-obese individualsreceiving screening
mammogram, after controlling for age, total number of visitsduring the window period, and family
history of breast cancer.
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Cervical Cancer Screening

Overall 32% (120/381) of eligible women were soexefor cervical cancer.
None of the screened patients received HPV DNAngstNinety-seven percent
(116/120) of screened women received a screeningmxam, 66% (79/120) received a
standard pap smear and 28% (33/120) received Imalogy. Ninety-three percent
(112/120) received either a standard PAP or ligytdlogy.

Forty percent (52/129) of eligible non-obese femaled 38% (31/82) of eligible
obese females were screened for cervical cancetgP8). The chi-square value was
insignificant (p-value = 0.717), which suggestsdistribution of receipt of cervical

cancer screening did not differ between categaidxMil.

Table 23. Cervical cancer screening according to obesity status.

Cervical Cancer Screening
Non-obese Obese Total
Number eligible 129 82 211
n receiving screening (% of eligible 52 (40%) 38%0) 83 (39%)
p-value=0.717
Healthy People 2010 Goal = 90%

There was no statistically significant differeriween obese and non-obese
women in their receipt of cervical cancer screeni@fpese and non-obese women
differed significantly in the length of time theyeve a member of the practice. A higher
proportion of obese women were members of thecctor two years or less than non-
obese women, whereas a higher proportion of noseol®men were members of the
clinic for five or more years than obese women (p%@). Table 24 lists other
differences between obese and non-obese womehlelfgr cervical cancer screening,

none of which were statistically significant.
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Table 24. Characteristics of women eligible for cervical cancer screening and for whom a BM1 could

be calculated.
Variable Total Non-Obese Obese p-value

Mean age (SD) 44.28 (14.11)*  46.15 (13.62) 45.%680) 0.476
Mean number of visits in the . B
past 2 years (SD) 5.61 (5.06) 5.97 (4.49) 5.83 (5.43) 0.675
Za(fj/‘j)”ts with chronic disease, 155 (57 g) 69 (53.5) 53 (64.6) 0.110
Length of time member of
practice, N (%)

< 2 years (referent category) 43 (20.4) 18 (14.0) 25 (30.5) 0.011

2-5 years 55 (26.1) 34 (26.4) 21 (25.6)

> 5 years 113 (53.6) 77 (59.7) 36 (43.9)

*Valuesin total column include all women eligible cervical cancer screening, regardless of whether BMI could

be calculated.

Upon univariate modeling of the outcome of receiptervical cancer screening,

none of the covariates were significant at a p=028| of significance. Results of

univariate logistic regression modeling are ligtedable 25.

Table 25. Results of univariate logistic regression models of each variable and the outcome of receipt
of cervical cancer screening within the window period.

Screened for Not Screened
Variable Cervical for Cervical OR (95% CI) p-value
Cancer Cancer
Mean age (SD) 44.52 (13.33 44.16 (14.4)) 1.0028(0.1.017) 0.821
Number of visits in the past 2
years 1.018 (0.976, 1.061) 0.406
Mean (SD) 5.92 (4.60) 5.46 (5.26)
Mean BMI (SD) 28.71 (6.54) 29.46 (7.28 0.985 (®.94.025) 0.450
Presence of chronic disease
Chronic disease absent, N 54 (31.6) 117 (68.4)
(%) 66 (31.4) 144 (68.6) 0.993 (0.643, 1.534) 0.975
Chronic disease present, N
(%)
Length of time member of
practice, N (%)
< 2 years (referent category) 27 (31.8) 58 (68.2) 0.997
2-5 years 31(31.6) 67 (68.4) 1 0.994 (0.532, 1.856
> 5 years 62 (31.3) 136 (68.7) 2 0.979 (0.567, 1.692
Obesity Status
Non-obese, N (% within BMI 52 (40.3) 77 (59.7)
category) 0.900 (0.510, 1.589) 0.717
Obese, N (% within BMI 31(37.8) 51 (62.2)
category)
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Based on unadjusted to adjusted odds ratios Hildififerences less than 10%,
none of the variables in Table 25 were confoundétke relationship between obesity
status and receipt of cervical cancer screeningspide the absence of significant
univariate findings, a multivariate model was madmg all of the variables. Using
backwards stepwise selection, the last remaininigvie was total number of visits,
which was not significant. As there were no sigaifit variables to include in a multiple
model, interactions between included variables weteassessed, nor was Hosmer-
Lemeshow used to assess goodness of fit.

After multiple imputation of height values andaahtion of BMI from these
values, the univariate odds ratio estimate diddifter for cervical cancer screening
(Table 26).

Neither obesity status nor any of the other vaeghlere found to be significantly

associated with receipt of cervical cancer scregnin

Table 26. Comparison of odds of receipt of cervical cancer screening with univariate analysis before
and after multiple imputation.

Odds of Receipt of Cervical Cancer Screening

Before Imputation | After Imputation
OR (95% CI)* OR (95% CI)*
n=211 n =346

Obesity Status (Obese vs. Non-obese)  0.90 (0.52) 1| 0.917 (0.581, 1.447)
*These oddsratiosrepresent the unadjusted odds of obese ver sus non-obese women receiving
cervical cancer screening (without adjusting for other variables).

Prostate Cancer Screening
Overall 48% (99/207) of eligible individuals wesereened. There are no
applicable Healthy People 2010 goals for prostateer screening, as the USPSTF had

not issued recommendations for prostate canceersioigg Forty-eight percent (34/71) of

45



eligible non-obese males and 51% (30/59) of elggdddese males received either a DRE
or a PSA as screening for prostate cancer (Taljle P7e chi-square value was
statistically non-significant (p-value 0.74), whicteans the receipt of prostate cancer

screening did not differ significantly between ab@sd non-obese individuals.

Table 27. Prostate cancer screening according to obesity status.

Prostate Cancer Screening
Non-obese Obese Total
Number of males eligible 71 59 130
n receiving screening (% of eligible) 34 (48% 30%) | 64 (50%)
p-value = 0.737
No Healthy People 2010 Goal

Of the men receiving prostate cancer screeninyy &D/99) received both PSA
and a DRE. Thirty-five percent (35/99) receiveld3@A but no DRE and 14% (14/99)
received DRE but no PSA.

Overall the percent of men receiving prostate casceeening was relatively low
and there was no significant difference in recefdcreening between obese and non-
obese individuals. Sixty-seven percent (130/194)igible men had calculable BMIs.
Table 28 lists differences between obese and neseotmen, none of which were

statistically significant.
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Table 28. Characteristics of men eligible for prostate cancer screening and for whom a BM1 could be

calculated.
Variable Total Non-obese Obese p-value

Mean age (SD) 62.55 (9.04)* 64.10 (8.78) 61.560P.8 0.219
Mean number of visits in the .
past 2 years (SD) 6.60 (6.17) 5.70 (4.74) 7.51 (5.55 0.411
Z/r;sence of chronic disease, N g5 (79 g) 44 (62.0) 48 (81.4) |  0.333
Length of time member of
practice, N (%)

< 2 years (referent category) 14 (10.8) 20 (8.5) 8 (13.6) 0.521

2-5 years 35 (26.9) 29 (25.4) 17 (28.8)

> 5 years 81 (62.3) 59 (66.2) 34 (57.6)
Family history of prostate
cancer present, N (%) 2(1.5) 2(1.8) 0 0.194

*Valuesin total column include all men eligiblefor prostate cancer screening, regardless of whether BMI could

be calculated.

Age, number of total visits within the window peaiand length of time a

member of the practice were significant at a p=0e28I in univariate models. Results

of univariate logistic regression modeling are able 29.
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Table 29. Results from logistic regression models of each variable and the outcome of receipt of
prostate cancer screening. Italicized variableswere consider ed significant at a p=0.25 level.

Not
Screened for Screened for
Variable Prostate OR (95% CI) p-value
Cancer Prostate
Cancer
Age mean (SD) 64.03 (8.76) 61.19 (9.12 1.036 (1.005, 1.069) B.02
Mean number of visitsin the 4
past 2 years (SD) 7.87 (7.02) 5.44 (5.03) 1.077 (1.020, 1.137) 0.008
Mean BMI (SD) 30.32 (4.79) 30.48 (5.48) 0.994 (@92.063) 0.856
Presence of chronic disease
Chronic disease absent, N (%4) 26 (42.6) 35 (57.4) 1.346 (0.737, 2.458) 0.333
Chronic disease present, N (%) 73 (50.0) 73 (50.0)
Length of time member of
practice, N (%)
< 2 years (referent category) 10 (33.3) 20 (66.7) 0.139
2-5 years 23 (44.2) 29 (55.8) 1 1.586 (0.622, 4.044
> 5 years 66 (52.8) 59 (47.2) 2 2.237 (0.969, 5.164
Family history of prostate
cancer - 3.344 (0.342, 32.687)  0.299
Family history absent, N (%) 96 (47.3) 107 (52.7) '
Family history present, N (%) 3 (75.0) 1 (25.0)
Obesity Status
Non-obese, N (% within BMI 34 (47.9) 37 (52.1)
category) 1.126 (0.564, 2.246) 0.737
Obese, N (% within BMI 30 (50.8) 29 (49.2)
category)

Based on the unadjusted to adjusted odds ratieswas found to be a confounder

of the relationship between obesity status andpeoé prostate cancer screening. The

unadjusted odds ratio was 1.126 (0.564, 2.246}mmddjusted odds ratio was 1.265

(0.620, 2.581), which is a difference of 11%. H#ifere, age could be considered a

moderate confounder, as it is very near the ctitoftonsideration to be a confounder.

The final multivariate logistic regression modet prostate cancer screening can

be seen in Table 30.
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Table 30. Adjusted oddsratios for prostate cancer screening.

Variable Adjusted OR 95% ClI p-value

Age 1.041 1.000, 1.084 0.049

Length of time a member of the practice
< 2 years (referent category)

2.5 years 0.920 0.243,3.486 | 0144
> 5 years 2.007 0.601, 6.698
Total number of visits within the window period 59D 0.981, 1.143 0.144
Obesity status 1.216 0.578, 2.558 0.606

Interactions between included variables were asskgsing a p=0.1 level of
significance. Interaction terms were added on@ihg-nto the above model. None were
found to be significant.

The Hosmer and Lemeshow goodness-of-fit stastialue of 0.416 does not
allow rejection of the model, which means the obsédata and expected values under
the model are similar, implying the model fits theta adequately.

After imputation of height values and calculatafrBMI from these values, the
odds ratio estimates for the relationship betwdmsity status and receipt of prostate
cancer screening differed only a small amount (@&4dl). This small difference is

unlikely to be clinically important.

Table 31. Comparison of odds of receipt of prostate cancer screening with univariate analysis before
and after multipleimputation.

Before Imputation | After Imputation
OR (95% CI)* OR (95% CI)*
n =130 n=194

Obesity Status (Obese vs. Non-obese) 1.216 (05%388)| 1.297 (0.656, 2.56%)
*These oddsratios represent the odds of obese ver sus non-obese men receiving prostate cancer
screening, after controlling for age, length of timethe patient had been a member of the clinic and
the total number of visitswithin the window period.

Obesity status was not significantly associateth wateipt of prostate cancer

screening. Variables that were found to be sigaifily associated with prostate cancer
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screening include age, number of total visits wittme window period and length of time
a member of the clinic. The odds of an obese raegiving prostate cancer screening
were 1.22 (95% CI 0.58, 2.56) the odds of a norselvean. A separate logistic
regression using the outcome of receipt of scrgeR®BA only was also performed. The
odds of obese males receiving screening PSA wede(25% CI 0.47, 2.15) the odds of
non-obese males receiving screening PSA.

As men age, the odds of receiving prostate camreesing increase. For
example, for each five year increase in age, tlus ad prostate cancer screening increase
22% (OR 1.22, 95% CI 1.00, 1.50).

The odds of prostate cancer screening in men \@dattended the clinic for 2-5
years were 0.92 (95% CI 0.24, 3.49) the odds of wiem had been a member of the
clinic for less than two years. However, men whd been attending the clinic for more
than five years had 2.01 (95% CI 0.60, 6.70) tithesodds of men who had been a
member for less than two years. The odds of memiveld been attending the clinic for
more than five years had 2.18 (95% CI 0.93, 5.ib0¢$ the odds of men who had been
attending the clinic for 2-5 years. These diffe@nwere not statistically significant,

likely because of small numbers within each group.
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DISCUSSION

This is the first study to look specifically at thedationship between obesity
status and cancer screening in rural primary danes. While geographic health
disparities are known to exist, this study clea#ynonstrates an additional important
disparity, which is that rural patient populatiare being screened at rates well below
national targets for colorectal, breast, and cahgancer, regardless of their obesity
status. Since obese individuals are at increaskdar these cancers, and the average
BMI of individuals within this study is at the higind of overweight and almost obese,
this patient population is at especially increasskl which makes it even more important
that they have complete cancer screening.

Unfortunately, the findings in this study likely@restimate the percent of
individuals being screened in these rural commesiiith general. Each of the patients
included in this study has regular access to dlneate provider and visited the
physician at least once during the two year das&rattion period. Most of these clinics
are the only health clinics in their communitidherefore, if an individual is not being
seen at these clinics, it is possible they aresaeing a clinician regularly at all.

As can be seen in Table 32, the proportion of thdyspopulation current in their
recommended screening is well below the nationgkta set by Healthy People 2010.
In addition, they are also well below screeningommions reported from 2004 Oregon
Behavioral Risk Factor Surveillance System (BRF§J)he difference between

screened proportions found in this study and Or&8fRRSS data was a surprising

" The Behavioral Risk Factor Surveillance SystemRBR) is the world’s largest, on-going telephone
health survey system, tracking health conditiorss sk behaviors in the United States yearly sibh@g4.
It was initiated by the Centers for Disease Cordral Prevention (CDC), but is administered by each
individual state.
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finding. There are several possible reasons ferdifference. Patients may have
multiple sources of medical care, besides the pgiroare clinics in this study, and
receive cancer screening services elsewhere.idicdlse, the receipt of cancer screening
in this study would underestimate the cancer singegxaminations these patients are
truly receiving. For example, if a woman is gotnghe local public health department
for her annual pelvic and breast exams, thesemiagexams could be under-
documented in their primary physician’s clinic reds if there is no system in place to
communicate between clinics. However, the undenas¢ would likely be the same for
both obese and non-obese individuals. Therefbeerdlationship between obesity status
and receipt of each cancer screening would liketychange. Five of the six counties
included in this study have their own public heaé#partments, but these vary in
distance from the primary care clinics and it iknmwn how far patients may travel to
receive additional care. Some of the communitiedacated in close proximity to larger
towns with other potential sites of receipt of nuadlicare. Confirmation with patient
interview would increase the accuracy of valuegéaeipt of preventive services and

allow for reporting of services received from otkeurces.

Table 32. Comparison of study findingsto 2004 Oregon BRFSS screening rates and Healthy People
2010 goals.

Study Per cent Oregon BRFSS Per cent Healthy People 2010
Screened Screened* Goal
Colorectal Cancer 30% 41% 50%
Breast Cancer 42% 74% 70%
Cervical Cancer 32% 84% 90%
Prostate Cancer 48% -- --

Second, the BRFSS estimates are based on pafpemt by telephone interview,
whereas data for this study were pulled directliyaiunedical charts. It is possible the

BRFSS estimates are overestimates of screeningieatioms performed in these
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communities, simply because telephone intervieWerdn their accuracy from medical
charts. Another possibility is that the screemiags in the six rural Oregon communities
that participated in this study are low, lower thhe overall state proportion reported in
BRFSS. Differences in cancer screening behavitwdsn rural and urban Oregon have
not been documented, however it is possible theldgalay a role here. Future research
would aid in understanding the differences sedhisstudy.

The results of this study demonstrate that obésityt associated with a lower
likelihood of screening for colorectal, breast,wieal and prostate cancers in these rural
Oregon primary care clinics. This finding is ca@myr to other similar studies, which
usually show obese individuals being screenedvegrdoates than non-obese individuals.
It may be that clinicians in rural Oregon clinias @ better job managing the preventive
and chronic care of their obese patients thanatéing in other similar studies. However,
the overall screening proportions are low. In &ddj the high average BMI of this
patient population also makes it possible thatahasal clinicians are really not treating
overweight and obese patients any differently tham-obese patients. The average
patient among this study population, with an aver@l of 29.5 kg/m (SD 6.08), can
be classified as very overweight and on the boofleeing classified as obese.
Alternatively, because their patients are, on ay&raery overweight, factors that might
deter a physician working with a less overweightyation from providing adequate
care to their obese patients do not play as muetrole.

The absence of a difference in screening betweeseoédnd non-obese
populations may be due to the comparison being madeich is comparing obese

patients to a small number of normal weight patigntis a larger number of overweight
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patients. Since the average BMI of the entireysfumpulation is near the border of
overweight becoming obese, if most patients had$Biar this value, the two
populations might be very similar. However, themge BMIs of the two groups were
statistically significantly different. The averaB#ll of the obese group was 35 kg/m
and the average BMI of the non-obese group wag#&k Therefore, if a difference in
the relationship between obesity status and sargdar each cancer existed, the results
would likely have been significant. BMI, when evaled as a continuous variable, was
not found to be significantly associated with reteif screening for any of the four
cancers. This generates more confidence thakeiaionship existed between body
habitus and cancer screening in these communitesyould have found it in this study.

Other studies have attributed the lower rate téesung among obese individuals
to their body habitu$®?*#° In this study, other factors must be acting ahegithe
clinicians, patients, or both, to lead to low saigeg rates in everyone. Cancer screening
does not appear to be a high priority for physisjgratients, or both. Possible clinician
barriers include other clinical or non-clinical danals, clinician beliefs, high volume of
daily patient visits and poor medical record docotagon. Possible patient barriers
include low socioeconomic status and means to galgdalth care, under- or un-
insurance, or fear of visiting the physician. Atta likely facing both patients and
clinicians is a shortage of clinicians in thesalareas of Oregon. A study further
investigating the reasons for these low screerategris crucial to a better understanding
of how best to serve rural patient populations.

A possible source of selection bias, which oceuren a systematic error in the

ascertainment of study subjects results in a tendmwards distorting the measure
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expressing the association between exposure androat could be that the body
habitus, and therefore obesity status, of clintbgmés could be different from individuals
not seeking medical care. If more obese or moylmbkese individuals do not see
physicians in these communities, they would beestd at lower proportions than seen
in this study. In this case the association betwa®esity status and cancer screening
would be underestimated by this study. Similaflypore normal weight individuals,
such as young, healthy people without medical gmls| do not regularly see the
physician and are therefore less frequently scekeghe association between obesity
status and cancer screening found in this studydudoei an overestimate. It is likely a
combination of these two scenarios is occurring, tae relationship seen in this study is
close to the actual relationship between body balahd cancer screening in rural
Oregon primary care clinics.

An important finding in this study is that amondipats with a chronic disease,
the odds of being screened for colorectal canaediierent for men than for women.
Eligible women with a chronic disease have twiceadlds of receiving colorectal cancer
screening as eligible men with a chronic disedddas is in direct contrast to findings
published in 2006 by Ferrante et al., which shotixad male gender was associated with
increased odds of receiving colorectal cancer sangeafter adjusting for age, total
number of co-morbidities, years attending the pcacnd number of visits within the
past two years® Within the study population eligible for colorattancer screening,
women were significantly more likely to visit thaysician more often than men.

Perhaps because women with chronic disease atmgisiore often, the clinician can
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add colorectal cancer screening to unrelated wisttge often than with men with chronic
disease who visit less often.

Unlike other studies, which have shown that obese@n were less likely to be
screened for breast cané&f* this study revealed no statistically significaiftatence in
receipt of screening mammaography between obesae@madbese women.

Similarly, this study did not show a statisticadignificant difference in receipt of
cervical cancer screening between obese and n@eabaividuals. This is contrary to
other studies, which have shown that as BMI in@sathe odds of receiving cervical
cancer screening decre&3é®

Lastly, this study was contrary to other studielsiolv have shown that obese men
were more likely to receive a PSA test as screeftingrostate cancéf:?® It is possible
that combining PSA and DRE into one category dfegitlid receive screening or did not
receive screening led to an overestimate, assible that some individuals who
received a DRE received it for reasons other thrastpte cancer screening.

Of note, is that among all of the screening exaims considered in this study,
the PSA test is the only serum measurement. likaly that the higher proportion of men
receiving a PSA as screening for prostate cande¥gause a serum measurement is a
less invasive method of screening than the scrgesptions for other screenable cancers

(i.e. mammography, Pap smear, etc.).
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STRENGTHSAND LIMITATIONS

This was a chart review study, which is limitedldgk of documentation of
certain information. Individual clinicians andralis likely vary in their habits of
recording information. For instance, there wer@yneharts with missing heights and
multiple imputation was used to generate BMIs Ffmrse individuals. Height is an
optimal variable for imputation, as it is a biologi variable that exists in a fairly narrow
range. It can reasonably be assumed that thetsegmdividuals without a recorded
height in their chart followed the same distribates the heights of individuals who did
have a height recorded, all other factors remaiempgal. Lending support to the lack of
significant difference in the distribution of hetghalues between the two groups is that
the average weight and standard deviations fortioth and without height values in
their chart were not statistically significantlyfdrent.

It is possible the eligible sample sizes availablthis study were inadequate for
detecting the actual difference in proportion afiduals receiving cancer screening
between obese and non-obese individuals. Mulimppitation of the missing height
values allowed for increasing the study sample tamtiglly, which allowed for increased
power to detect differences. After imputation, tiuels ratio estimates of the relationship
between obesity status and cancer screening mdeger ¢o the null value. Therefore,
this study’s findings of statistically non-signidiet odds ratios close to the null are not a
power issue, but rather are likely representatafrtbe actual relationship between
obesity status and cancer screening in this stogulption. Even if the sample size was
increased immensely, the resulting odds ratios evaot likely become statistically

significant.
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The analyses in this study are based on crosgsaktlata, which imposes
limitations on inferences of causal relationshifigherefore does not explain the reason
for relationships seen between body mass indexeu®ipt of cancer screening. For
example, having a large body habitus does not catrsgher or lower probability of
receiving cancer screening exams. However, muduioknowledge of clinical
medicine comes from cross-sectional data. It igfhkfor clinicians to know which of
their patients’ characteristics predispose theimdber risk for certain diseases, and it is
especially useful to know which of their charactges predispose them to receiving
lesser quality care.

It is possible the absence of a significant retathip seen in this study between
obesity status and cancer screening is relatedtmfunding variable that was not
adjusted for by this study. For example, socioeatin status could be related both to
risk of obesity and to receipt of cancer screenibgta abstracted from medical charts
for this study did not include information that wdundicate socioeconomic status, such
as insurance status, income, amount of educatragroposition of household.

A potential source of misclassification bias irstetudy is that some examinations
performed for diagnostic purposes could have besnlassified as a screening exam.
The reason for performing an exam may not have heeurately or clearly recorded in
the medical chart. Or, clinicians may be morellike record an exam that was meant as
a screening exam as a diagnostic exam for billump@ses, as payment is higher for a
diagnostic test than a screening test. If examiwere meant as diagnostic
examinations were improperly classified as screggaams in this study, the screening

rates found in this study would be overestimateth@factual rates among this patient
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population. The low rates seen in this study makalikely this occurred. In addition,
there is no reason to think that improper recordinqniscoding of diagnostic as
screening exams would happen differently betweas®land non-obese individuals.

This study evaluated cancer screening practicemgmoal Oregon primary care
clinics. The sample populations consisted of pnedantly white patients, and although
information on insurance was not part of the datheyred, it could reasonably be
assumed they were insured by private or publicransze. Therefore, these findings may
not be generalized to patients without insurance.

The presence of chronic disease was used as @peindent variable for this
analysis. This method of measurement makes it ssipte to distinguish between an
individual with multiple chronic medical problemsdan individual with a single
uncomplicated chronic disease. It could be assuhwsddh patient with more than one
chronic disease has a higher risk for developingpiizations such as cancer. However,
if this categorization were to bias the resultsyould do so towards an overestimate of
the importance of the presence of chronic disease.

This study does not account for the unique charattss of the six different rural
Oregon communities in which the clinics were lodaté is possible that each
community may have different values that contriltotdifferent rates of cancer
screening among obese and non-obese individudlsserdifferences would be difficult
to assess using this study design, which did radide surveys of individual clinicians
and their cancer screening strategies. Howevernsrized information on cancer

screening rates of rural primary care physicianganeral is useful for demonstrating
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disparities in care on a regional level, whichssful for Oregon policymaking and
clinician education.

Data were abstracted by two different researclst@sds. Although the data
abstraction technique was standardized betweeraabests, it is still possible differences
in collection were present. However, the collattilifferences are likely to be the same
between the obese and non-obese individuals irsthdy, and thus likely did not

significantly affect the data.

FUTURE RESEARCH

This study establishes that patients seen at pnesentative rural primary care
clinics in Oregon are being screened for canceatas far below national targets. In
order to create a solution to this problem, imgortant to evaluate the reasons for the
low screening rates. A clinician survey regardegceived barriers to screening would
provide information on clinician factors influengithe low rates. A survey of patients
regarding other locations of care would revedh@dse patients were receiving screening
at other health clinics.

It is unknown what the BMI threshold of these dians is, especially in a setting
where most of their patients are overweight or ebe%s study documenting the BMI at
which a clinician views a patient as overweighbbese would be useful in determining
whether the clinician’s perception of a patient&l habitus influences their screening
decisions.

Future research on this topic would include singlamparisons of BMI and

receipt of cancer screening including demograpifarmation such as income, insurance
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status, marriage status and level of educatiorprdmious studies, these variables have
been significantly associated with receipt of dalipreventive services, however this
information is usually not available in medical disasuch as those that were used for
this study. With the increase in use of electronexical records, however, it will
become simpler to include this information in asaly of clinic patient populations.

A prospective study following normal weight, overgtg, obese and morbidly
obese individuals over time, observing for receiptancer screening, would be
especially useful. It would allow for structuritige study for sufficient sample sizes
within each category. It would also allow for amm@ccurate depiction of where
individuals receive their health care. In additidnwould be helpful to study the ways in
which system, patient, and provider factors intetacesult in delayed or missed
opportunities for clinical preventive service deliy among this population.

Confirming study findings with patient interview fature studies would increase
the accuracy of the results. It is known thatgras often have multiple sources of care,
and in this study, it was difficult to determinestifrom patient medical charts.

Rather than evaluating the presence of chroni@desas it affects the relationship
between BMI and cancer screening, it might be naseful to determine the total
number of chronic diseases. This might furthedarghe relationship between gender

and chronic disease as it pertains to CRC screening
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CONCLUSION AND PUBLICHEALTH IMPLICATIONS

Rural Oregonians are being screened for colordatedst, cervical and prostate
cancer at abysmally low rates in rural primary adi@cs, regardless of their obesity
status. These rates are different than reported emd importantly, are far below
recommendations by Healthy People 2010. This isn@ortant disparity to recognize,
as this study also demonstrated that the indivlumluded in this study were, on
average, very overweight, which puts them at am éngher risk for these cancers,

which occur at increased rates with increased BMI.
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Appendix A. Classification of reasonsf
chronic.

or visiting the physician into acute and

Conditions Considered Chronic
Diseases

Conditions Considered Acute Diseases

Alcohol Abuse/Dependence

Allergy Symptoms/Rhinitis

Atrial Fibrillation

Arthritis

Asthma/Reactive Airways Disease (RAD)

Back pain (chronic)/Sciatica

Cancer: Breast

Cancer: Prostate

Cancer: Colorectal

Cancer: Other

Chronic pain

Congestive Heart Failure (CHF)

Chronic Obstructive Pulmonary Disease
(COPD)

Coronary Artery Disease (CAD)

Depression

DM Type 1

DM Type 2

Fibromyalgia

Gastroesophageal Reflux Disease (GERD)

Hyperlipidemia

Hypertension

Overweight/Obesity

Peptic Ulcer Disease (PUD)/Gastritis/Stomac|
Pain

Pregnancy

Stroke/Transient Ischemic Attach (TIA)

Tobacco Abuse/Dependence

Abdominal Pain

Acne

Angina/Chest Pain

Anxiety

Back Strain (acute)

Bronchitis

Constipation

Contraception

Dizziness/Syncope/Vertigo

Fatigue

Fracture

Headache

Hemorrhoids

Hyperthyroidism

Hypothyroidism

Incontinence

Lab f/u/discussion NOS

Laceration

Libido/Sexual Dysfunction

Myocardial Infarction

Neck Pain

Otitis Media (acute)

Pain of extremity or joint (arm, leg, knee, hip)

hPharyngitis (sore throat)

Physical exam

Pneumonia

Psych. Problem Other

Rash/Fungal Infection

Acute Renal Failure

Sexually Transmitted Infection (STI)

Sinusitis — Acute

Skin problem (wart, keratoses, mole, skin tag
eval/removal)

Sleeping problems

Sprain/Strain of extremity

Surgery/procedure pre-op/f/u

Tendonitis

Trauma Minor Other

Upper Respiratory Infection (URI)

Urinary Tract Infection (UTI)

Vaginal discharge/itching (yeast/bacterial — nor}S

Vomiting/nausea/diarrhea
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Appendix B. Study chart data abstraction form.

ORPRN Study Subject Number:

General instruction — abstract visits between 1-1-02 and 12-31-03.

DEMOGRAPHIC & GENERAL

1. Patient of practice for (since 12-31-03):
< 6 mo.

6-12 mo.

12-24 mo.

2yr.-5yr.

>5yr.

g wnN -

2. Age as of 1-1-02 (yrs):
3. Gender: M=0 F=1

4. Race/Ethnicity (Circle one):

1 Caucasian

2 African-American

3 Asian

4 Native American

5 Hispanic

6 Other (Specify )

7 Not available/cannot determine
OBESITY
5. Height (in.):
6a. First Wt. (Ibs.): 6b. Mo:
7a. LastWt. (Ibs.): 7b. Mo:
8. Is there a chart BMI recorded? N=0 Y=1

6c. Yr__
7c. Yri____
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9 # office visits for a “complete checkup”

10.

# of visits for chronic disease management
11. # of visits for acute problems
12. # of prenatal/pregnancy care visits
13. Reasons for Visit Total Total
1 | Abdominal Pain 37 Incontinence
2 | Acne 38 Lab f/u/discussion NOS
3 Alcohol Abuse/Dependence 39 Laceration
4 | Allergy Symptoms/Rhinitis 40 Libido/Sexual Dysfunction
5 Angina/Chest Pain 41 Myocardial Infarction
6 Anxiety 42 Neck Pain
7 Atrial Fibrillation 43 Otitis Media (acute)
8 Arthritis 44 Overweight/Obesity
9 Asthma/Reactive Airway Disease 45 Pain of extremity or joint (arm, leg,
knee, hip)
10 | Back Strain (acute) 46 Peptic Ulcer Disease
(PUD)/Gastritis/Stomach Pain
11 | Back pain (chronic)/Sciatica 47 Pharyngitis (sore throat)
12 | Bronchitis 48 Physical exam
13 | Cancer: Breast 49 Pneumonia
14 | Cancer: Prostate 50 Pregnancy
15 | Cancer: Colorectal 51 Psych. Problem Other
16 | Cancer: Other (Specify: 52 Rash/Fungal Infection
)
17 | Chronic pain 53 Renal Failure
18 | Congestive Heart Failure (CHF) 54 | Sexually Transmitted Infection (STI)
19 | Constipation 55 Sinusitis — Acute
20 | Contraception 56 Skin problem (wart, keratoses, mole,
skin tag eval/removal)
21 | Chronic Obstructive Pulmonary 57 | Sleeping problems
Disease (COPD)
22 | Coronary Artery Disease (CAD) 58 Sprain/Strain of extremity
23 | Depression 59 Stroke/Cerebrovascular Accident
(CVA)/Transient Ischemic Attack
(TIA)
24 | Dizziness/Syncope/Vertigo 60 Surgery/procedure pre-op/f/u
25 | Diabetes Type 1 61 | Tendonitis
26 | Diabetes Type 2 62 Tobacco Abuse/Dependence
27 | Fatigue 63 Trauma Minor Other
28 | Fibromyalgia 64 Upper Respiratory Infection (URI)
29 | Fracture 65 Urinary Tract Infection (UTI)
30 | Gastroesophageal Reflux Disease 66 Vaginal discharge/itching
(GERD) (yeast/bacterial — non-STI)
31 | Headache 67 Vomiting/nausea/diarrhea
32 | Hemorrhoids 68 Other (specify )
33 | Hyperlipidemia 69 | Other (specify )
34 | Hypertension 70 Other (specify )
35 | Hyperthyroidism 71 Other (specify )
36 | Hypothyroidism
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14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24.
25.
26.

Generally counseled to lose wt?
Diet recommendations made?
General “healthy” diet

Low fat

Low carb/high protein
Other 1 (from list):
Other 2 (from list):

TITINTR
ecNoNoNoNeNoNo)
<< <<<=<=
1 U T 1 I R B

RPRRPRRPRRERPRE

(If N, skip to 21)

IfY, 19a.
If Y, 20a.

If N, skip to no. 27

IfY, 25a.
If Y, 26a.

1 Portion Control
2 Specific diet “foods” (e.g. Slimfast)
3 Organized diet group (e.g. TOPS, Jenny Craig, Weight
Watchers, etc.)
4 Patient education material given
5 Formal referral to Nutritionist
6 Referral for bariatric surgery
7 Other ( )
8 Medication
Activity recommendations made? N=0 Y=1
General “regular exercise” N=0 Y=1
Increase activity level N=0 Y=1
Walk N=0 Y=1
Other 1 (from list): N=0 Y=1
Other 2 (from list): N=0 Y=1
Bike
Swim

~NoO ok WNPE

Local Exercise class
Exercise video/DVD at home

Referral for exercise consultation (e.g. PT/Exercise Phys)

Patient education material given
Other (

)
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TOBACCO

27. Tobacco use included as a vital sign in chart: N=0 Y=1
28. Is pt. a former tobacco user? N=0 Y=1 UNK=2
28a. Does patient use tobacco? N=0 Y=1 UNK=2
If N or UNK, skip to 40.
29. Cigarettes N=0 Y=1
30. Cigars N=0 Y=1
31. Pipe N=0 Y=1
32.  Snuff/Chew N=0 Y=1
33.  Units used per day:
1 <
2 Yo-1
3 >1
4 UNK
34. Advised to: Quit by Clinician? N=0 Y=1
35. Cut Down? N=0 Y=1
36. Use Nicotine Replacement? N=0 Y=1
37. Use Zyban or Wellbutrin: N=0 Y=1
38.  Other Advice: N=0 Y=1 IfY, 38a.
1 Use Acupuncture
2 Call Quit Line
3 Go to Cessation class
4 Exercise
5 Drink more water
6 Seek mental health counseling
7 Clinician counseling
8 Patient given educational materials
9 Use other modality (specify )

39.  Evidence patient quit tobacco use(In window) N=0 Y=1



COLORECTAL CANCER SCREENING

40. Is there a family history of CRC?

41. Personal history of polyps, IBD or CRC?

42. FOBT (2 yrs)

43.  Office Rectal exam w/ FOBT (2 yrs)

44.  Flexible Sigmoidoscopy (5 yrs)
45.  Colonoscopy (10 yrs)
46. Barium Study (5 yrs)

BREAST CANCER SCREENING

47.  Family hx of breast cancer?
48. Personal hx of breast cancer?
49.  Clinical Breast Exam (2 yrs)

50. Screening Mammography (2 yrs)

CERVICAL CANCER SCREENING

51. Patient has a cervix?

52.  History of abnormal pap smear?
53. Has pt. had colposcopy/biopsy?
54.  Screening pelvic exam (2 yrs)
55.  Std. Pap smear (2 yrs)

56. Liquid-based cytology (2 yrs)
57. HPV DNA typing (2 yrs)

PROSTATE CANCER SCREENING

58.  Family history of prostate cancer?

59.  Personal hx of prostate cancer?
60. Digital Rectal Exam
61. PSA

IMMUNIZATIONS

62. Pneumococcal polysaccharide vaccine

63. Influenza vaccine
64. Tetanus/diphtheria
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