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Abstract
BACKGROUND—Little is known about the contribution of older patients’ complexity of care
needs (COCN) to unstaged cancer, or incomplete evaluation of the extent of disease. We aimed at
examining the association between the patients’ COCN at baseline and unstaged cancer.

METHODS—The study used linked databases consisting of the Ohio Cancer Incidence Surveillance
System (OCISS), Medicare and Medicaid enrollment files, the home health care Outcome and
Assessment Information Set (OASIS), and the Long Term Care Minimum Data Set (MDS). The
study population included patients 65 years of age or older diagnosed with incident breast (n=4,404),
prostate (n=5,334), or colorectal cancer (n=4,822) in year 2000. The outcome of interest was unstaged
cancer. Patients were identified with high COCN if they were admitted to a nursing home, with
moderate COCN if they received home health services, and with low COCN if they were neither
admitted to a nursing home nor received home health services, at baseline, or in the six months prior
to cancer diagnosis. We employed logistic regression analyses to evaluate the independent
association between COCN and unstaged cancer after adjusting for patient demographics and
socioeconomic attributes.

RESULTS—The proportion of unstaged cases increased significantly with older age, by Medicaid
status, and by COCN at baseline. Compared with patients with low COCN, those with higher
complexity were 4 to 5 times as likely to have unstaged cancer.

CONCLUSION—The occurrence of unstaged cancer follows a systematic pattern of increase by
age, Medicaid status, and COCN at baseline.
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BACKGROUND
Unstaged or unknown stage cancer cases, hereafter referred to as “unstaged cancer”, present
in relatively small numbers in population-based databases. As defined in the glossary of
statistical terms by the Surveillance, Epidemiology, and End Results (SEER) program,
unstaged cancer is “cancer for which there is not enough information to indicate a stage” [1],
suggesting that patients with unstaged cancer have not received full diagnostic evaluation [2].
For the period 1998-2002, the percent of unstaged cases reported in SEER was 2% for breast
cancer [3], 4% for prostate cancer [4], and 5% for cancer of the colon and rectum [5]. These
proportions can be higher in state-based registries and subgroups of the population, however,
ranging from 7.5% in one source, to over 10% in another, depending on the source of data, and
the subgroup of the population being examined [6,7,8].

Cancer stage is key diagnostic information for disease management and for examining
outcomes of care. When using registry data, different strategies have been employed to address
unstaged cases in the analyses. Some studies have entirely excluded them from the analysis,
while others have included them in the group with distant metastases. Using a more
conservative approach, other studies have analyzed unstaged cases separately. The better we
understand what types of patients are in the unstaged group, the better we will be able to
understand the potential bias created by each of the above analytic strategies.

The reasons for any individual to be in the unstaged group are likely multifactorial. Prior
research has demonstrated numerous demographic characteristics, likely associated with
access to care, as being important. These studies have demonstrated that unstaged cases are
disproportionately represented among patients who are older [6,9,10,11,12]; of minority
descent [6,10]; with lower education [10] or history of Medicaid enrollment [6]; and those
residing in Appalachian or rural areas [2]. In addition, there is variation by cancer site [10].
Other associations that are less well described include personal unwillingness to undergo
staging and comorbid illness and disability that make a more conservative diagnostic and
therapeutic approach warranted [14,15].

The presence of comorbidity (e.g., cardiovascular disease, diabetes, hypertension), disability,
and/or geriatric syndromes (e.g., dementia), observed frequently in elders with cancer [13],
implies a greater level of complexity in their care needs, and in managing their cancer [14]. A
person’s use of home health care and nursing home care may be an appropriate surrogate for
an individual’s complexity of care needs (COCN).

Because use of home health and nursing home care is not available in cancer registries, we
used a unique database, the Cancer-Aging Linked Database (or the CALD, described below
in detail) combining data from the Ohio Cancer Incidence Surveillance System (OCISS),
Medicare and Medicaid claims and enrollment files, the home health care Outcome Assessment
Information Set (OASIS), and the long term care Minimum Data Set (MDS). Thus, we were
able to characterize COCN in cancer patients relative to a gradient, respectively from high to
low, based on whether they received nursing home care, home health care, or neither.

In this study, we examined the association between COCN at baseline and unstaged cancer.
We hypothesized that, independently of age, race, socioeconomic status, and patients’
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residence in different geographic locations, higher COCN would be associated with greater
likelihood of having unstaged cancer.

METHODS
This is a cross-sectional, population-based study, including all individuals 65 years of age or
older residing in Ohio, and diagnosed with incident female breast, prostate, and colorectal
cancer during the year 2000.

The study uses the Cancer-Aging Linked Databases (CALD), which, by linking data from the
OCISS, Medicare and Ohio Medicaid enrollment and claims files, the OASIS, and the MDS,
makes it possible to identify patients diagnosed with incident cancer, ascertain their enrollment
in Medicare and Medicaid programs, and determine their receipt of home health services, and/
or their residence in a nursing home. In the CALD, a patient from the OCISS would be
successfully identified in the Medicare and/or Medicaid files if s/he was enrolled in the
Medicare and/or Medicaid programs. Similarly, a patient from the OCISS would be
successfully identified in the OASIS and/or the MDS files if s/he received home health care
and/or nursing home care. Hence, depending on their enrollment in one or two of the Medicare
and Medicaid programs, and based on their receipt of home health and/or nursing home care,
a patient’s record would be duplicated across the different databases. As noted below, however,
a patient’s successful identification in the various datasets was used to derive, at the individual
level, a measure on the complexity of care needs, the key independent variable in this analysis.

The study was approved by the Institutional Review Board of the Ohio Department of Health
and University Hospitals of Cleveland, as well as the Center for Medicare and Medicaid
Services (CMS) and the Ohio Department of Job and Family Services, which administer the
Medicare and Ohio Medicaid programs, respectively.

Data Sources
1. The Ohio Cancer Incidence Surveillance System (OCISS)—The OCISS requires
the reporting of all incident cases of cancer, with the exception of in situ cervical cancer, and
basal/squamous cell carcinoma of the skin. The OCISS records include patient demographics,
cancer-specific data, including tumor site; date of cancer diagnosis; and Surveillance,
Epidemiology, and End Results (SEER) summary stage. Patient identifiers in the OCISS
records include social security number (SSN), date of birth, and patient first and last names,
as well as residence address and zip code. The latter variables were used in this study to geocode
residence addresses and to extract U.S. Census data at the block group level on income and
educational attainment. Records not carrying the street-level address, approximately 3% for
each of the cancer sites, were geocoded at the zipcode centroid level. Addresses for only 5 of
14,697 patients could not be geocoded. Records with missing census or other relevant data
were excluded from the analysis, leaving the study population at 14,560.

2. Medicare and Ohio Medicaid enrollment files—Social security numbers were used
by the CMS to retrieve Medicare enrollment and claims data for the patient population. Over
96% of OCISS patients were successfully identified in the Medicare files.

The linkage of the OCISS and Ohio Medicaid files used a deterministic, multistep algorithm
[16], involving the use of SSN, date of birth, sex, as well as patients’ first and last names.
Between 8 and 10% of patients identified successfully through the OCISS and Medicaid
enrollment files linked through a set of criteria based on first name, last name, and date of birth,
omitting SSN. We used this strategy because some older women may not qualify for Medicare,
and thus they fall in the Medicaid-only group. In any given year, the omission of SSN from
the linking algorithm yields the identification of an additional 20 to 50 individuals as Medicaid
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beneficiaries, or 7-9% of all Medicaid beneficiaries grouped as such based on the algorithm
described above.

3. The Home Health Outcome and Assessment Information Set (OASIS)—The
OASIS is a repository of health assessment forms for all patients receiving home health services
that are reimbursed for by Medicare and/or Medicaid. OASIS assessment forms are completed
upon admission, discharge, and every 60 days if the patient continues to receive home health
services. The OASIS record carries patient identifiers, variables on the patient’s clinical
presentation, as well as the date at which the assessment had been completed.

4. The Long Term Care Minimum Data Set (MDS)—The MDS contains assessment
forms for all patients residing in Medicare-certified nursing home. Similar to the OASIS, the
MDS record includes patient identifiers, the date at which the assessment was completed, as
well as variables that enable the evaluation of the patient’s clinical presentation.

Both the MDS and OASIS files were linked with the OCISS using SSN and sex. Identification
of a patient in the OCISS and either the OASIS or the MDS indicates that the patient received
home health services and/or nursing home care, respectively.

Variables of interest
1. Dependent variable—The dependent variable was unstaged cancer, or cancer of
unknown stage, as reported through the SEER summary stage variable. Coded as 0/1 (no/yes),
this variable was retrieved from the OCISS.

2. Independent variables
Complexity of care needs (COCN): Using the data sources described above, we determined
-- in a mutually exclusive fashion -- whether a) a patient resided in a nursing home in the six
months preceding initial date of cancer diagnosis (high complexity); b) received home health
services in the six months prior to being diagnosed with cancer (moderate complexity); or c)
was neither a nursing home resident, nor a home health services recipient in the same time
period (low complexity). Patients residing in a nursing home and receiving home health care
during that time period were categorized as high complexity. Among the 650 cancer patients
receiving home health care in the six months preceding cancer diagnosis, 147 (22.6%) were
also nursing home residents during that period. It is likely that these patients may have
experienced transfers from home health to nursing home care during that time period, reflecting
an even more complex clinical presentation.

Medicaid status: A patient was identified as a Medicaid beneficiary if his/her record was found
in both the OCISS and Medicaid enrollment files in the year of diagnosis.

Demographics: Demographic variables were retrieved from the OCISS. Age at the time of
cancer diagnosis was categorized in 5-year increments, 65-69; 70-74; 75-79; 80-84; and 85+.
We accounted for race as African-American and All Others, grouping the smaller number of
individuals of other ethnic/racial descent with Caucasians. Sex was included in the bivariate
comparisons and multivariable regression models only when analyzing the outcome of interest
for colorectal cancer patients.

Residence at the time of cancer diagnosis: Consistent with a previous study analyzing the
use of screening mammography by Ohio Medicaid beneficiaries [17], we used the county of
residence at the time of cancer diagnosis, as documented in the OCISS file, to identify patients
in each of the following groups of counties: Appalachian/Rural, Rural, Suburban, and Metro.
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Socioeconomic attributes at the census block group level: The residence address at the time
of cancer diagnosis, as documented in the OCISS file, was geocoded and used to retrieve the
median income, and the proportion of adults 25 years of age or older with high school diploma
from the U.S. Census data. Median income was categorized as high (top quartile), low (lowest
quartile), and average (defined as the interquartile range). Educational attainment was specified
as high or low, depending on whether the patient resided in a census block group with a
proportion of adults with high school diploma above or below the 10th percentile level for the
state.

Analysis
All analyses were specific to the anatomic site of the cancer. The significance of bivariate
associations between unstaged cancer and each of the independent variables was assessed using
chi-square test. We developed multivariable logistic regression models to test the associations
between COCN and unstaged cancer after adjusting for demographic and socioeconomic
attributes, as well as for the county of residence. We tested for interactions between Medicaid
status and COCN to examine the associations between complexity of care needs and unstaged
cancer separately for Medicaid and non-Medicaid patients. Our final multivariable models
included all variables deemed as potential confounders in our study design, even if they were
not found to be statistically significant. We used SAS software version 9.0, and considered the
level of significance to be at p < 0.05.

RESULTS
The study population consisted of 4,404 breast cancer patients, 5,334 prostate cancer patients,
and 4,822 colorectal cancer patients. Their distribution by various characteristics is presented
in Table 1. We note a greater representation of the individuals 85 years of age or older among
colorectal cancer patients (18.39%, compared with 14.19% in breast cancer patients, and nearly
9% in prostate cancer patients); and a considerably lower representation of Medicaid
beneficiaries among prostate cancer patients (less than 5%, compared with approximately 11%
in colorectal cancer patients, and 9.42% in breast cancer patients). This is expected, given the
more favorable socioeconomic status of older men, compared to older women, resulting in a
greater representation of women in the Medicaid program. The distribution of patients by
COCN was comparable across cancer sites.

Table 2 presents the proportion of unstaged cases by patient characteristics, as well as the
unadjusted odds ratios. Overall, the proportion of unstaged cases was 7.6%, 16.9%, and 13.8%,
respectively among breast, prostate, and colorectal cancer patients. Consistently across all
cancer sites, we note a highly significant increase in the proportion of unstaged cases in older
age groups and in Medicaid beneficiaries, compared with their younger and non-Medicaid
counterparts, respectively. Additionally, there is significant variation in the proportion of
unstaged cases by county of residence. In prostate cancer patients, the occurrence of unstaged
cases was highest for residents of Suburban counties, whereas in colorectal cancer patients,
the highest proportion of unstaged was observed among residents of Appalachian/Rural
counties. Relative to the COCN categories, we observe a clear gradient in the proportion of
unstaged cases, as well as the unadjusted odds ratios, with the lowest proportion of unstaged
cases and unadjusted odds ratios observed in low complexity patients, and the highest
proportion noted in high complexity patients. With regards to race, income, and education, the
proportion of unstaged cases was significantly higher in African Americans and those with
lower education in the case of breast cancer patients, and higher in lower income groups in
each of breast and colorectal cancer patients.

The results of the multivariable logistic regression analysis presented in Table 3 are mostly
consistent with the bivariate analyses presented in Table 2. In particular, we note that compared
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with patients with low COCN, patients with moderate and high COCN were nearly 2 to 5 times
as likely to have unstaged cancer. Additionally, while Medicaid status remained significantly
associated with unstaged cancer after adjusting for other covariates in both breast and colorectal
cancer patients, neither income nor education was significantly predictive of unstaged cancer.
Interaction terms of Medicaid status by nursing home or by home health care were not shown
to be statistically significant. The area under the Receiver Operating Curve, or C-statistic was
0.73, 0.68, and 0.66, respectively for breast, prostate and colorectal cancer models.

DISCUSSION
This study analyzed the occurrence of unstaged cancers in elders with incident breast, prostate,
or colorectal cancer, by demographics, socioeconomic attributes, county of residence,
Medicaid status, as well as COCN at baseline. The findings indicate that unstaged cancers
follow a systematic pattern, whereby older patients, those enrolled in Medicaid, and ones with
more complex care needs are least likely to have their cancers fully evaluated. The presence
of a gradient for the COCN relative to unstaged cancer was clearly evident in all cancer sites,
with the increasing proportions of unstaged cases in patients with higher COCN, and the
unadjusted odds ratios (Table 2). In multivariable models, however, such a gradient was evident
only in prostate cancer patients (Table 3).

As noted above, the documentation of unstaged cancer implies that there is missing information
on the extent of disease. One study including breast cancer patients [11] showed that inability
to assign cancer stage was due to insufficient data on lymph nodes, as well as on the primary
and/or metastatic tumor status. As previously speculated [14], possible scenarios include: 1)
competing priorities in health care do not favor the consideration of cancer as a condition of
foremost concern; 2) staging will not add to the knowledge used in prescribing a course of
cancer treatment, especially in the presence of apparent signs of distant metastases; 3) the
patient and/or the family choose(s) not to pursue further investigations; and/or 4) the patient
is unable to give an informed consent to undergo a full diagnostic evaluation. Clearly, the
absence of such important factors as patient choice and/or elements driving medical decision
making from our multivariable logistic models may explain the less than optimal values for
the areas under the Receiver Operating Curve. Future studies are warranted to assess the
contribution of each of these factors to the occurrence of incomplete diagnostic evaluation of
an incident cancer, which implies poor cancer management, therefore poor prognosis.
Additionally, the higher likelihood of having unstaged cancer associated with old age and/or
Medicaid status independently of complex care needs raises serious concerns, as it indicates a
clear pattern of disparities in the access to and use of cancer care. Relative to other attributes,
future studies should also investigate the association between residence in suburban counties
and higher likelihood of being diagnosed with unstaged cancer among prostate cancer patients,
which was an unexpected finding. To better understand variations in cancer stage by county
of residence, the availability of relevant health services in various geographic areas of the state
should be evaluated.

The development of the COCN variable and its use in this study deserves some discussion. To
our knowledge, this is the first study to account for the setting in which patients received care
prior to cancer diagnosis, and used that variable to characterize the complexity of their care
needs in relation to unstaged cancer. Compared with methods accounting for comorbid
conditions, COCN likely captures the patient’s clinical presentation in a more encompassing
fashion. For example, because patients must be “homebound” or present functional limitations
in order to qualify for Medicare-reimbursed home health services, moderate COCN reflects
not only the presence of comorbidities, but also captures a level of dependence resulting from
various conditions, including comorbidities. Other conditions contributing to dependence may
include geriatric syndromes, and/or disabilities. Further, by also accounting for patients
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admitted to long term care, we created a gradient reflecting increased degree of dependence,
thus a greater level of COCN. Future studies should compare the ability of COCN to predict
cancer treatment and survival with that of traditional measures of comorbidity, such as the
Charlson index, used commonly in cancer-related health services research.

The findings from this study bear significant methodological implications. As noted earlier,
the review of the literature points to a lack of consistency among researchers relative to whether
to exclude unstaged cases from the analysis [18,19,20], to group unstaged cases with late-
staged cancers [21,22], or even to analyze unstaged cases in a separate stage category [11,14,
23,24]. SEER reports survival rates for unstaged cases that are somewhat more favorable than
for those with distant stage cancer, but less favorable than for those with regional stage cancer
[3,4,5], and a previous study has documented differences in survival patterns among unstaged
cases when analysis was performed in age-specific strata [11]. Further analyses are therefore
needed to understand the associations between unstaged cancer and cancer-related outcomes
in order to gain a better understanding on the biases associated with the different analytic
approaches.

Our categorization of age in 5-year increments, used to highlight age-related gradients in
unstaged cancers, should also be noted. Previous studies have compared cancer-related
outcomes [25,26] and shown differences between young-old (60-74) and the old-old (75-90)
cancer patients [27]. The analysis of the data with the latter grouping did not change our
conclusion that older patients were more likely to have unstaged cancer.

A number of limitations should be taken into account in interpreting the study findings. First,
this study is limited to Ohio, and given our use of the OCISS, the findings may not be
generalizable to older cancer patients elsewhere in the country. Additionally, the findings might
vary across regions of Ohio, and/or providers.

Second, our measure of COCN is less than a perfect summary measure of comorbidity,
disability, and geriatric syndromes, as well as the social support available to a patient to address
his/her care needs. There are likely patients in each COCN who are similar clinically, and
whose use of nursing home care is related to social support, not clinical differences. Social
support may not only affect the representation of patients in COCN categories, but may
influence the decision to undergo full evaluation of their cancer [28]. Our inability to measure
social support across all patients in this analysis constitutes an important limitation of our study
[29].

Third, the proportion of unstaged cases may be subject to idiosyncrasies of documentation and
data quality. For example, a more established cancer surveillance program, such as the SEER,
contains lower proportions of such cases, as it receives better support in its data collection
activities.

Fourth, we note that our measures of income and education at the census block group level
were approximated to the individual level. Despite limitations in this approach, the use of such
measures at the census tract [24,30] -- or even at the zip code level [31] -- has been widely
adopted in studies using data sources with no relevant individual-level measures [32].

Fifth, we recognize the likely presence of unknown primary cancer site among unstaged cases.
We note, however, that because these cases were documented as primary cancers of female
breast, prostate, or the colon/rectum in the OCISS, the number of such cases may not be very
large.

Finally, we note that patients whose OCISS records did not carry the complete/accurate SSN
were not identified in the moderate or high complexity levels, potentially causing a
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misclassification of moderate/high COCN patients in the lowest COCN category. From the
data obtained by matching the SSNs from OCISS and Medicare enrollment and claims files,
we estimate this proportion to be less than 2.5%. This potential bias is therefore unlikely to
affect our results.

In closing, findings from this study clearly point to the presence of systematic patterns in the
occurrence of unstaged cancer. Therefore, special consideration should be given to the
methodological implications in studies of cancer-related outcomes using population-based
data. That older age and Medicaid status are each significantly and associated with unstaged
cancer independently of COCN reveals a troubling pattern of disparities in the access and use
of cancer care in vulnerable subgroups of the elderly population.
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Table 1
Distribution of the study population by cancer site, demographics, socioeconomic attributes, county of residence,
Medicaid status, and complexity of care needs

Cancer Patients
N (% of total)

Breast Prostate Colorectal

Demographic Variables

 Age:
  65-69 921 (20.91) 1,252 (23.48)c 813 (16.86)c
  70-74 1,098 (24.93) 1,620 (30.40) 1,059 (22.01)
  75-79 1,029 (23.37) 1,300 (24.37) 1,154 (23.93)
  80-84 731 (16.60) 684 (12.83) 909 (18.85)
  85+ 625 (14.19) 478 (8.96) 887 (18.39)
 Race:
  African-American 311 (7.06)c 551 (10.31) 385 (7.98)
  All Other 4,093 (92.94) 4,795 (89.69) 4,437 (92.02)
 Sex:
  Male 0 (0)c 5,334 (100)c 2,217 (45.98)c
  Female 4,404(100) 0 (0) 2,605 (54.02)

Socioeconomic Attributes:

 Income:
  Quartile 1 (lowest) 1,077 (24.46) 1,229 (23.04)c 1,329 (27.56)c
  Quartile 2-3 (IQR) 2,221 (50.43) 2,651 (49.70) 2,416 (50.10)
  Quartile 4 (highest) 1,106 (25.11) 1,454 (27.26) 1,077 (22.34)
 Education attainment:
  Low 391 (8.88)b 520 (9.75) 531 (11.01)b
  High 4,013 (91.12) 4,814 (90.25) 4,291 (88.99)

County of Residence:

  Appalachian / Rural 1,085 (24.64)c 1,394 (26.13) 1,354 (28.08)b
  Metro 2,646 (60.08) 3,055 (57.27) 2,715 (56.30)
  Suburban 673 (15.28) 885 (16.59) 753 (15.56)

Medicaid Status:

  No 3,989 (90.58)c 5,084 (95.31)c 4,305 (89.28)c
  Yes 415 (9.42) 250 (4.69) 517 (10.72)

Complexity of Clinical Presentation and
Health Care Needs:

  Low 4,067 (92.35) 4,980 (93.36)c 4,359 (90.40)c
  Moderate 162 (3.68) 139 (2.61) 202 (4.19)
  High 175 (3.97) 215 (4.03) 261 (5.41)

Total Study Population 4,404 (100.00) 5,334 (100.00) 4,822 (100.00)
Level of statistical significance:

a 0.01 < p ≤ 0.05;

b
0.001 < p ≤ 0.01;

c
p ≤ 0.001
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Table 2
Proportion of unstaged cases by cancer site, demographics, socioeconomic attributes, county of residence, Medicaid
status, and complexity of care needs

Cancer Patients

Breast Prostate Colorectal

% unstaged Unadjusted
OR (95%CI)*

% unstaged Unadjusted
OR (95%CI)*

% unstaged Unadjusted
OR (95%CI)*

Demographic Variables

 Age:
  65-69 3.69 c 1.0 (Referent) 9.27 c 1.0 (Referent) 10.70 c 1.0 (Referent)
  70-74 4.46 1.22 (0.78, 1.90) 12.96 1.46 ((1.15, 1.85) 10.48 0.97 (0.73, 1.31)
  75-79 6.32 1.76 (1.15, 2.69) 15.46 1.79 (1.40, 2.28) 11.61 1.10 (0.82, 1.46)
  80-84 9.71 2.81 (1.84, 4.28) 26.32 3.50 (2.71, 4.52) 12.43 1.18 (0.88, 1.59)
  85+ 18.40 5.88 (3.95, 8.76) 40.38 6.63 (5.09, 8.64) 24.69 2.74 (2.09, 3.58)
 Race:
  African-American 10.61a 1.50 (1.02, 2.19) 17.97 1.09 (0.86, 1.37) 15.06 1.12 (0.84, 1.50)
  All Other 7.35 1.0 (Referent) 16.75 1.0 (Referent) 13.66 1.0 (Referent)
 Sex:
  Male 0 N/A 16.87 N/A 12.27b 0.79 (0.67, 0.93)
  Female 7.58 0 15.05 1.0 (Referent)

Socioeconomic Attributes:

 Income:
  Quartile 1 (lowest) 9.10 a 1.31 (1.09, 1.58) 18.14 1.19 (0.92, 1.55) 16.18 b 1.07 (0.90, 1.28)
  Quartile 2-3 (IQR) 7.74 1.0 (Referent) 17.16 1.0 (Referent) 12.83 1.0 (Referent)
  Quartile 4(highest) 5.79 0.73 (0.54, 0.98) 15.27 0.87 (0.73, 1.04) 12.91 1.01 (0.81, 1.25)
 Education attainment:
  Low 10.74 b 1.0 (Referent) 18.85 1.0 (Referent) 16.38 1.0 (Referent)
  High 7.28 0.65 (0.46, 0.92) 16.66 0.86 (0.68, 1.09) 13.45 0.79 (0.62, 1.01)

County of Residence:

  Appalachian / Rural 8.66 1.04 (0.88, 1.24) 16.57 b 1.29 (1.08, 1.55) 16.25 b 1.16 (0.90, 1.50)
  Metro 7.56 1.0 (Referent) 15.97 1.0 (Referent) 13.04 1.0 (Referent)
  Suburban 5.94 1.35 (1.12, 1.64) 20.45 0.91 (0.71, 1.16) 11.95 0.77 (0.54, 1.10)

Medicaid Status:

  Yes 18.31 c 3.24 (2.45, 4.29) 35.20 c 2.86 (2.18, 3.74) 29.40 c 3.09 (2.50, 3.81)
  No 6.47 1.0 (Referent) 15.97 1.0 (Referent) 11.89 1.0 (Referent)

Complexity of Clinical
Presentation and Health
Care Needs:

  Low 5.93 c 1.0 (Referent) 14.60 c 1.0 (Referent) 11.81 c 1.0 (Referent)
  Moderate 23.46 4.87 (3.31, 7.16) 33.81 2.99 (2.08, 4.28) 18.32 1.67 (1.16, 2.42)
  High 31.43 7.28 (5.15, 10.27) 58.60 82.28 (6.24, 10.99) 42.91 5.61 (4.32, 7.29)

Total Study Population 7.58 16.87 13.77
Level of statistical significance:

a
0.01 < p ≤ 0.05;

b
0.001 < p ≤ 0.01;

c
p ≤ 0.001;

all other statistics not significant at p < 0.05

OR=Odds Ratio; CI=Confidence Interval
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Table 3
Results of the multivariable logistic regression analysis predicting unstaged cancer, by cancer site

Cancer Patients
Odds ratio (95% Confidence Interval)

Breast Prostate Colorectal

Demographic Variables

 Age:
  65-69 (ref) 1.0 (Referent) 1.0 (Referent) 1.0 (Referent)
  70-74 1.24 (0.79, 1.95) 1.44 b (1.13, 1.83) 0.96 (0.71, 1.30)
  75-79 1.68 a (1.09, 2.59) 1.71 c (1.34, 2.19) 1.04 (0.78, 1.39)
  80-84 2.41 c (1.57, 3.71) 3.11 c (2.40, 4.05) 1.05 (0.77, 1.42)
  85+ 4.39 c (2.91, 6.62) 4.61 c (3.48, 6.10) 2.15 c (1.62, 2.85)
 Race:
  African-American 1.33 (0.86, 2.05) 1.12 (0.85, 1.48) 0.93 (0.66, 1.30)
  All Other (ref) 1.0 (Referent) 1.0 (Referent) 1.0 (Referent)
 Sex:
  Male N/A N/A 0.96 (0.80, 1.14)
  Female (ref) 1.0 (Referent)

Socioeconomic Attributes:

 Income:
  Quartile 1 (lowest) 0.96 (0.71, 1.29) 1.00 (0.81, 1.23) 1.14 (0.92, 1.41)
  Quartile 2-3 (IQR**) (ref) 1.0 (Referent) 1.0 (Referent) 1.0 (Referent)
  Quartile 4 (highest) 0.84 (0.62, 1.15) 0.97 (0.81, 1.17) 1.09 (0.87, 1.37)
 Education attainment:
  Low (ref) 1.0 (Referent) 1.0 (Referent) 1.0 (Referent)
  High 0.88 (0.58, 1.33) 0.92 (0.69, 1.21) 0.97 (0.73, 1.30)

County of Residence:

  Appalachian / Rural 1.15 (0.87, 1.51) 1.12 (0.93, 1.35) 1.31 b (1.08, 1.60)
  Metro (ref) 1.0 (Referent) 1.0 (Referent) 1.0 (Referent)
  Suburban 0.87 (0.60, 1.25) 1.54 c (1.26, 1.89) 0.94 (0.73, 1.22)

Medicaid Status:

  Yes 1.75 c (1.25, 2.44) 1.27 (0.91, 1.77) 1.93 c (1.51, 2.46)
  No (ref) 1.0 (Referent) 1.0 (Referent) 1.0 (Referent)

Complexity of Clinical Presentation and
Health Care Needs:

  Low (ref) 1.0 (Referent) 1.0 (Referent) 1.0 (Referent)
  Moderate 3.77 c (2.53, 5.61) 2.13 c (1.46, 3.10) 1.34 (0.92, 1.96)
  High 3.54 c (2.37, 5.28) 4.68 c (3.40, 6.45) 3.47 c (2.59, 4.65)
Level of statistical significance:

a
0.01 < p ≤ 0.05;

b
0.001 < p ≤ 0.01;

c
p ≤ 0.001.

All other statistics not significant at p < 0.05

**
IQR: Interquartile Range
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