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Summary

What is already known on this topic?

Cancer patients with multiple chronic diseases have unplanned hospitaliz-
ations because of a lack of appropriate care management. Multiple chron-
ic diseases among people with cancer are associated with worse clinical
outcomes and survivorship than among people with cancer only.

What is added by this report?

Patients with cancer and prediabetes had higher levels of health care use
than patients with cancer only. A diagnosis of type 2 diabetes did not signi-
ficantly affect health care use among patients with cancer.

What are the implications for public health practice?

Optimal care coordination and early management of prediabetes among
patients with cancer via primary care may contribute to improving cancer
survivorship.

Abstract

Introduction
Diabetes is a common comorbidity among people with cancer.
The objective of our study was to examine patterns of health care
use among patients with cancer and either type 2 diabetes or pre-
diabetes.

Methods
We used data from the National Health and Nutrition Examina-
tion Survey (NHANES) for 2017–2020. The study population in-

cluded US adults aged 18 years or older who were diagnosed with
any cancer and type 2 diabetes or prediabetes (established by self-
report and/or hemoglobin A1c measurement). We used Poisson and
multivariate logistic regression models to determine the effect of
comorbidity on health care use, defined as health care visits and
overnight stays in a hospital.

Results
Of 905 cancer patients representing 27,180,715 people in the US,
24.4% had a type 2 diabetes diagnosis, and 25.8% had a predia-
betes diagnosis. Patients with cancer and prediabetes had a signi-
ficantly higher rate of health care visits (incidence rate ratio =
1.11; 95% CI, 1.01–1.22; P = .03) than patients with cancer only.
We found no significant association between having cancer and
type 2 diabetes and the number of health care visits or overnight
hospital stays compared with patients with cancer only.

Conclusion
More emphasis should be placed on optimal care coordination
among people with cancer and other conditions, such as diabetes
and prediabetes, to reduce the impact of comorbidity on health
care use. Interventions integrated with technology to provide
timely access to education on preventing or managing diabetes and
prediabetes among cancer patients are warranted.

Introduction
Diabetes is a common comorbidity among people with cancer. As
patients with cancer live longer due to advances in cancer treat-
ment, rates of chronic conditions, such as diabetes, are expected to
rise among people with cancer. People with type 2 diabetes (here-
inafter, diabetes) have a substantially higher risk of cancer incid-
ence and death, leading to poorer survivorship compared with
people without diabetes (1,2). For example, people with diabetes,
compared with people who do not have diabetes, have double the
risk for liver and pancreatic cancers and have a higher risk of de-
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veloping bladder, colon, and breast cancers (3). In addition, as
cancer incidence and death rates have risen consistently over time,
the comorbidity of cancer with other chronic diseases has gained
attention (4,5). Despite these clinical outcomes, the research is
limited on care delivery for people with cancer and other comor-
bidities.

People with cancer and comorbidities, compared with those who
have cancer and no comorbidities, have greater unplanned use of
health care services, including higher rates of unplanned hospital
readmissions (6,7) and revisits to the emergency department (8).
One study showed that among people with cancer and comorbidit-
ies, diabetes was the top reason for emergency department revisits
(24% of all revisit encounters) (8). Another study found that the
average length of hospital stay among people with cancer and dia-
betes was significantly longer than among patients with no comor-
bidity (9). In that study, the average length of a hospital stay
among patients with colorectal cancer and diabetes who under-
went surgery was almost 17 days, which is 3 days longer than
among patients with cancer only (9). Furthermore, health care
costs are of critical concern. A national study, which used 5 years
of data from the Medical Expenditure Panel Survey (2010–2014),
found that cancer patients spent on average 4 times more in annu-
al health expenditures than noncancer patients (10). Early initi-
ation of chronic disease prevention and management with a
primary care physician can mitigate this financial burden.

Many patients with cancer face the challenges of comanaging can-
cer and chronic diseases. In a qualitative study conducted in 2021
and 2022 at 3 New York City hospitals among 15 women with
breast cancer and either diabetes or prediabetes, participants repor-
ted a lack of information and education on managing chronic dis-
eases and the burden of co-management with different providers
(11). In addition, patients tended to prioritize cancer treatment
over diabetes management with their primary care physician (11).
These struggles may be more detrimental for patients who are at a
higher-than-average risk of developing diabetes. For example, a
national cohort study in Korea found that a diagnosis of cancer in-
creased the risk of subsequent diabetes (12). A case-cohort study
in Israel that investigated the association between hormone ther-
apy and diabetes risk among 2,246 female breast cancer survivors
found that 48% of diabetes incidence could have been prevented
had patients not received hormone therapy (13). Early implement-
ation of a diabetes prevention strategy, particularly for patients
with cancer and prediabetes, elevated blood glucose, or active en-
gagement with a primary care physician during cancer treatment,
could prevent comorbidity and improve survivorship. Further-
more, cancer treatments such as chemotherapy, radiation, or im-
munotherapy are associated with a higher prevalence of predia-
betes (14).

Comorbidities or complications associated with cancer are linked
to increased health care costs and various kinds of health care use,
including ambulatory care visits and emergency department visits
(15,16). However, evidence that focuses on the effects of specific
kinds of comorbidity, such as diabetes, on health care use is lim-
ited. One study that used data from a statewide electronic health
record database from 2007 to 2017 in the US found a significant
association of having both diabetes and colorectal cancer with
emergency department visits but did not examine other outcomes,
such as hospitalization, which is a major driver of health care costs
(17). Furthermore, little is known about how patterns of health
care use differ across stages of diabetes. Addressing these gaps
may help to improve the delivery of effective clinical care and pre-
ventive services for people with cancer and diabetes.

The objective of this study was to examine the association of
health care use patterns among patients with cancer, stratified by
diagnosis of diabetes or prediabetes. Findings from the current
study may guide research to develop an optimal coordinated care
model for early detection of prediabetes or diabetes and to en-
hance cancer survivorship for people with cancer and comorbidit-
ies.

Methods
Our study used a cross-sectional design and data from the Nation-
al Health and Nutrition Examination Survey (NHANES) for the 3-
year cycle of 2017–2020, before the pandemic. NHANES has
been conducted since 1960 and is designed to assess the health and
nutritional status of adults and children in the US. It collects na-
tionally representative data through clinical examinations, selec-
ted medical and laboratory tests, and self-reported data. NHANES
uses a stratified, multistage probability sample design and recom-
mends using weights, stratification, and cluster variables to ac-
count for the complex sample design (18). Thus, we applied these
variables to the statistical analyses to generate population estim-
ates.

Study population

Our study population comprised adults aged 18 years or older who
were diagnosed with any cancer and had physician-diagnosed dia-
betes or prediabetes. Those with a cancer history were identified
by using the question, “Have you ever been told by a doctor or
other health professional that you had cancer or a malignancy of
any kind?” Physician-diagnosed diabetes and prediabetes were
identified through self-report on the NHANES questionnaire. In
addition, to reduce the risk of recall bias, we used NHANES labor-
atory results of the hemoglobin A1c (HbA1c) test. We excluded
data on undiagnosed diabetes because the sample size was too
small for generating population estimates. We classified people in-
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to 3 categories: 1) those with a cancer history only, 2) those with
any cancer history and prediabetes, and 3) those with any cancer
history and diabetes. We excluded records that had missing data
for these variables.

Outcomes

A primary outcome was the number of visits to a physician’s of-
fice, a clinic, or “some other place” in the previous 12 months.
This visit did not include hospitalizations, emergency department
visits, home visits, or telephone calls. A secondary outcome was
an overnight stay in a hospital in the previous 12 months. It ex-
cluded overnight stays in the emergency department.

Independent variable

A primary independent variable was comorbidity status. We cat-
egorized the study population into 3 groups: 1) cancer only, 2)
cancer and prediabetes, and 3) cancer and diabetes. Control vari-
ables were demographic characteristics (age, sex, and race and
ethnicity), education, body mass index (BMI), and having a usual
source of care (yes or no). We treated age as a continuous variable.
Sex was a dichotomous variable (male or female). We categorized
race and ethnicity into 4 categories: 1) Hispanic or Latino, 2) non-
Hispanic Black, 3) non-Hispanic White, and 4) Other (American
Indian or Alaska Native, Asian, and Native Hawaiian or Pacific Is-
lander) or multiracial. We converted education into a dichotom-
ous variable (less than high school and high school graduate or
above). Financial status was measured by the ratio of income to
poverty (total family income divided by the poverty threshold) and
dichotomized into 2 levels: 1) poor (ratio <1) and 2) rich (ratio
≥1). Health status was measured by self-reported general health
condition and grouped into 2 levels: 1) fair or above (excellent,
very good, good, or fair) and 2) poor. BMI was categorized into 3
levels: 1) normal (BMI, 18.5–24.9), 2) overweight (25.0–29.9),
and 3) obese (≥30.0). Health insurance status was categorized into
2 levels: 1) yes, insured, and 2) no, uninsured. We excluded under-
weight people due to a high risk of mortality and little relevance to
our study. Lastly, we treated usual source of care as a dichotom-
ous variable (has a usual source or does not have a usual source of
care). We counted the number of other chronic diseases reported
by the survey respondent, such as arthritis, cancer (if the respond-
ent has ≥1 cancers), cardiovascular diseases (eg, congestive heart
failure, coronary heart disease, angina, or stroke), chronic kidney
disease, depression, hypertension, and pulmonary diseases (eg,
emphysema, chronic bronchitis, or asthma). We categorized these
data into 4 groups: 1) no other comorbidity, 2) 1 additional comor-
bidity, 3) 2 additional comorbidities, and 4) ≥3 additional comor-
bidities.

 

Statistical analysis

We conducted a descriptive analysis of the baseline characterist-
ics of the 3 groups of NHANES respondents (cancer only, cancer
and prediabetes, and cancer and diabetes). We used χ2 tests and t
tests to determine significant differences between groups, with P <
.05 considered significant. We used a Poisson regression model to
determine the effect of comorbidity status (cancer only, cancer and
prediabetes, and cancer and diabetes) on the number of health care
visits in the previous 12 months. We used a multivariate logistic
regression model to examine the risk of an overnight hospital stay
associated with comorbidity status. We conducted both unadjus-
ted and adjusted models. The Poisson regression model produced
incident rate ratios (IRRs) and 95% CIs, and the multivariate lo-
gistic regression model produced odds ratios (ORs) and 95% CIs.
The Pearson χ2 test was used to evaluate the goodness-of-fit for
the Poisson regression model, and the Akaike Information Cri-
terion (AIC) was used to evaluate the goodness-of-fit for the mul-
tivariate logistic regression model. We used SAS version 9.4 (SAS
Institute, Inc) for all analyses. This study was exempted from the
University of Florida Institutional Review Board review because
of the use of publicly available data. We followed the STROBE
statement in conducting methods and reporting results (19).

Results
The unweighted sample size was 905, representing 27,180,715
people in the US. Of these cancer patients, 24.4% (weighted per-
centage) had a type 2 diabetes diagnosis, and 25.8% (weighted
percentage) had a prediabetes diagnosis (Table 1). The mean age
of the total study population was 63.9 years. People with cancer
and diabetes (mean age, 68.8 y) and people with cancer and pre-
diabetes (mean age, 66.7 y) were older, on average, than people
with cancer only (mean, 59.9 y). The percentage of people with
less than a high school diploma was significantly larger among
people with cancer and diabetes (10.2%) and cancer and predia-
betes (9.4%) than people with cancer only (5.2%). The percentage
of people who had a BMI in the obese range was significantly lar-
ger among people with cancer and diabetes (63.3%) and cancer
and prediabetes (43.9%) than people with cancer only (30.7%).
The percentage of people with 3 or more additional comorbidities
was significantly larger among people with cancer and diabetes
(51.0%) and cancer and prediabetes (30.3%) than among people
with cancer only (17.1%). Regardless of comorbidity status, more
than 95% of people had health insurance. The percentage of
people with a usual source of care was significantly larger among
people with cancer and diabetes (98.3%) and cancer and predia-
betes (97.2%) than among people with cancer only (91.6%).
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In the unadjusted Poisson regression model, the IRR for the num-
ber of health care visits in the previous 12 months was signific-
antly higher among people with cancer and diabetes (IRR = 1.19;
95% CI, 1.12–1.27; P < .001) than among people with cancer only
(Table 2). However, after controlling for covariates, the comorbid-
ity of cancer and diabetes was not significantly associated with in-
creases in the number of health care visits (IRR = 1.04; 95% CI,
0.94–1.15; P = .44). After controlling for covariates, the comor-
bidity of cancer and prediabetes was associated with increases in
the number of health care visits in the previous 12 months (IRR =
1.11; 95% CI, 1.01–1.22; P = .03). The results of the goodness-of-
fit test for both unadjusted and adjusted models were not signific-
ant, indicating that neither model fit the data well.

In the multivariate logistic regression, the unadjusted model
showed that people with diabetes and cancer were 2.5 times more
likely than people with cancer only to stay overnight in a hospital
(OR = 2.55; 95% CI, 1.54–4.21). However, after controlling for
covariates, this association was not significant (OR = 1.57; 95%
CI, 0.82–3.02). Moreover, we found no significant association in
comorbidity with prediabetes for the risk of an overnight stay in a
hospital in either the unadjusted or adjusted model (Table 3). The
goodness-of-fit test for the adjusted model had a lower AIC value
than the unadjusted model, indicating a better fitting model.

Discussion
The objective of our study was to examine patterns of health care
use among people with cancer and either prediabetes or diabetes.
In our nationally representative sample, patients with cancer and
diabetes had 19% more health care visits than people with cancer
only according to the unadjusted regression model, and patients
with cancer and prediabetes had 11% more health care visits than
people with cancer only according to the adjusted regression mod-
el. Future studies may be needed to test strategies to improve care
coordination and early initiation of preventive care strategies for
people with cancer at risk of developing prediabetes and diabetes.

Having diabetes and cancer increased the risk for an overnight stay
in a hospital in the unadjusted regression models, whereas having
prediabetes and cancer increased the number of health care visits
in the adjusted regression model only. These findings indicate that
different stages of diabetes may drive different health care needs.
In the qualitative study conducted in 2021 and 2022 at 3 New
York City hospitals among 15 women with breast cancer and
either diabetes or prediabetes, 7 participants reported glucose
levels of more than 200 mg/dL (normal is 70–90 mg/dL) and 9
participants indicated a lack of glucose control during cancer treat-
ment (11). In addition, as cancer treatment tends to be prioritized
over other treatment, diabetes prevention and management led by

a primary care physician may be paused (20). Medication adher-
ence for chronic diseases may also decline due to the priority of
cancer treatment (21,22). In addition, many cancer patients with
comorbidities may not receive self-management education or
guidelines for preventive care, negatively affecting cancer surviv-
orship (23). Moreover, our study found that patients with cancer
and diabetes were 2 times more likely to be hospitalized, whereas
patients with cancer and prediabetes did not have significantly
higher rates of hospitalization. This finding was supported by liter-
ature showing that patients with cancer and at least 1 comorbidity
were more likely than patients with no comorbidities to be hospit-
alized (6,24). Clinical guidelines for managing patients with can-
cer and prediabetes are lacking, and communication guidelines for
coordinated care between oncologists and primary care physicians
are limited. Because many patients with cancer tend to prioritize
cancer treatment over primary care for prediabetes or diabetes,
detrimental clinical outcomes and increased health care use may
not be preventable without early prevention or ongoing manage-
ment. In response to increases in the prevalence of prediabetes and
cancer, it is important to develop a systematic preventive care
model for early-stage chronic diseases (eg, prediabetes, prehyper-
tension) that includes collaboration between oncologists and
primary care physicians. Such a model could be a cost-effective
strategy for improving cancer survivorship.

Our study also found that more than 80% of comorbid people were
overweight or obese (compared with 67.5% among those with
cancer only). It is well established that obesity is significantly as-
sociated with cancer incidence and mortality (25) and is a risk
factor for cancer and chronic diseases (eg, diabetes, prediabetes)
(26,27). Excessive body fat causes chronic inflammation that may
be attributed to cancer treatment–associated adverse outcomes
(25). Thus, it is important to control overweight and obesity dur-
ing cancer treatment. A combination of diet and exercise was iden-
tified as a more effective intervention for weight loss than a stand-
ard of care for patients with cancer (28). Clinicians need to
provide self-management guidelines for lifestyle changes when a
cancer diagnosis is first made, especially among overweight or
obese patients. In the qualitative study among 15 women with
breast cancer and either diabetes or prediabetes, participants indic-
ated not receiving guidance on self-management or having a des-
ignated clinician who continuously monitored them (11). One in-
depth patient interview found that a patient searched for diet or ex-
ercise information on Google (11). This research suggests a need
for self-management guidelines provided by clinicians for con-
trolling overweight or obesity and monitoring chronic disease pro-
gression.

Educational attainment was significantly associated with comor-
bidity status. Among patients with less than a high school dip-
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loma, the percentage of patients with a comorbidity was twice the
percentage of patients with no comorbidity (9.4% and 10.2% vs
5.2%). Education may be key to health behaviors and the preven-
tion of adverse outcomes. It is well established that education in-
equality is associated with cancer survivorship (29,30). For ex-
ample, a study in The Netherlands showed that among patients
with cancer and comorbidity, those with a low level of education
(equivalent to primary school) had a 3 times higher risk of death
than those with a university degree (29). A study of education dif-
ferentials in cancer deaths in Lithuania found an inverse educa-
tional gradient for selected cancer sites among men and women,
noting that substantial shares of cancer deaths (8% to 35%) could
have been avoided or postponed (30). Increasing access to re-
sources for patients with low levels of education may help to min-
imize the number of comorbidities that can arise and ultimately
improve their cancer survivorship. Particularly, providing more re-
sources may benefit from developing effective and structured
communication strategies with providers.

Optimal coordinated care is crucial to mitigate the burden of co-
morbidities on health care use and costs among patients with can-
cer. Despite the growing need for increased care coordination
between primary care physicians and oncologists, no standardized
care coordination model exists for managing the comorbidity of
cancer and chronic diseases such as prediabetes or diabetes (31).
Additionally, the involvement of primary care physicians in can-
cer care is limited, especially during active cancer treatment (32).
Previous research identified some barriers to effective cancer care
coordination, including inadequate communication between onco-
logists and primary care providers and between patients and
primary care providers; geographic limitations; and limited inter-
operability of the electronic health record among health care pro-
viders (32,33). Fortunately, the recent rapid technological evolu-
tion has provided new opportunities to reduce these barriers. Stud-
ies conducted at the Johns Hopkins Primary Care for Cancer Sur-
vivors clinic in 2015 and the Duke Cancer Institute during
2020–2021 found that comorbid patients were more likely to use
telehealth for cancer and primary care, and telehealth improved
outcomes such as patient satisfaction and survivorship (34,35).
Using artificial intelligence in the care coordination process and
communication will become pivotal to improving an efficient and
effective care coordination model. An optimal care coordination
model integrated with technology can be achieved by using stand-
ardized communication channels among health care providers and
between health care providers and patients and the interoperabil-
ity of electronic health records. Moreover, appropriate data pri-
vacy and security regulation will be essential to ensure patient
trust in the care coordination model. To leverage these benefits,
standardized clinical guidelines for managing comorbidities in pa-

tients with cancer should be developed. These guidelines would
provide clear recommendations on integrating care coordination.

Limitations

Our study has several limitations. First, the diagnosis information
obtained from a self-reported survey may be subject to recall bias,
and we could not determine the exact timing of the diagnosis of
diabetes or prediabetes and cancer. Second, our study used cross-
sectional data, which prevented us from following disease progres-
sion over time and examining the effects of various treatments. A
study that uses longitudinal data is needed to understand the effect
of comorbidity on health care use among cancer patients. Third,
we could not identify the reasons for health care use because of a
lack of data. A study that incorporates electronic health records
may identify patient-centered health care needs for those with co-
morbidities. Lastly, while the study identified patients with cancer
who had undiagnosed diabetes, the sample size was too small to
generate population estimates. Studies that use larger data sets
could examine the role of undiagnosed diabetes on cancer pro-
gnosis and outcomes.

Conclusion

Among people with cancer, diabetes was significantly associated
with an increased risk of an overnight hospital stay, whereas pre-
diabetes was significantly associated with an increase in the num-
ber of health care visits. Our findings suggest that it may be bene-
ficial to prioritize preventive measures (eg, screening) to prevent
prediabetes from progressing to diabetes in patients with cancer
and develop optimal coordinated care, which could help alleviate
the strain on the health care system and improve oncology care.
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Tables

Table 1. Baseline Characteristics of Adults With Cancer, Stratified by Diabetes Status, National Health and Nutrition Examination Survey, 2017–2020a

Characteristic Cancer only Cancer and prediabetes Cancer and diabetes P valueb

Unweighted sample size 403 248 254 —

Weighted sample size, no. (%) 13,532,512 (49.8) 7,024,691 (25.8) 6,623,512 (24.4) —

Mean age, y 59.9 66.7 68.8 <.001

Sex

Male 40.8 38.1 46.4
.51

Female 59.2 61.9 53.6

Race and ethnicity

Hispanic 6.0 19.4 8.6

.33
Non-Hispanic Black 5.8 32.1 6.3

Non-Hispanic White 82.2 26.3 79.3

Otherc 6.1 19.3 5.8

Education

Less than high school 5.2 9.4 10.2
.02

High school graduate or above 94.8 90.6 89.8

Financial statusd

Poor 6.3 5.7 8.9
.33

Rich 93.7 94.3 91.1

Body mass index, calculated as weight (kg) divided by height in meters squared

Normal (18.5–24.9) 32.5 16.0 6.5

<.001Overweight (25.0–29.9) 36.8 40.1 30.2

Obese (≥30.0) 30.7 43.9 63.3

Health status

Fair or above 95.7 95.2 89.1
.02

Poor 4.3 4.8 10.9

No. of additional comorbidities

0 30.9 19.2 5.6

<.001
1 30.8 21.1 17.6

2 21.3 29.4 25.8

≥3 17.1 30.3 51.0
a All values are weighted percentages, unless otherwise indicated.
b Determined by t test for continuous variable and χ2 tests for categorical variables.
c Includes American Indian or Alaska Native, Asian, and Native Hawaiian or Pacific Islander, and multiracial.
d Measured by the ratio of income to poverty (total family income divided by the poverty threshold) and dichotomized into 2 levels: 1) poor (ratio < 1) and 2) rich (ra-
tio ≥ 1).
e Visits to a physician’s office, a clinic, or some other place in the previous 12 months, not including hospitalizations, emergency department visits, home visits, or
telephone calls.
f Excludes overnight stays in the emergency department.

(continued on next page)
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(continued)

Table 1. Baseline Characteristics of Adults With Cancer, Stratified by Diabetes Status, National Health and Nutrition Examination Survey, 2017–2020a

Characteristic Cancer only Cancer and prediabetes Cancer and diabetes P valueb

Has a usual source of care

No 8.4 2.81 1.8
.02

Yes 91.6 97.2 98.2

Health insurance

No 3.5 1.4 4.8
.25

Yes 96.5 98.6 95.2

No. of health care visits in previous
12 monthse

3.4 3.8 3.8 .13

Had an overnight stay in a hospital in previous 12 monthsf

No 15.3 15.5 31.6
<.001

Yes 84.7 84.5 68.4
a All values are weighted percentages, unless otherwise indicated.
b Determined by t test for continuous variable and χ2 tests for categorical variables.
c Includes American Indian or Alaska Native, Asian, and Native Hawaiian or Pacific Islander, and multiracial.
d Measured by the ratio of income to poverty (total family income divided by the poverty threshold) and dichotomized into 2 levels: 1) poor (ratio < 1) and 2) rich (ra-
tio ≥ 1).
e Visits to a physician’s office, a clinic, or some other place in the previous 12 months, not including hospitalizations, emergency department visits, home visits, or
telephone calls.
f Excludes overnight stays in the emergency department.
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Table 2. Results of Poisson Regression for the Number of Health Care Visitsa in the Previous 12 Months, National Health and Nutrition Examination Survey,
2017–2020

Characteristic Unadjusted IRR (95% CI) [P value] Adjusted IRR (95% CI)b [P value]

Cancer only Reference Reference

Cancer and prediabetes 1.05 (0.98–1.12) [.14] 1.11 (1.01–1.22) [.03]

Cancer and diabetes 1.19 (1.12–1.27) [<.001] 1.04 (0.94–1.15) [.44]

Abbreviation: IRR, incidence rate ratio.
a Visits to a physician’s office, a clinic, or some other place in the previous 12 months, not including hospitalizations, emergency department visits, home visits, or
telephone calls.
b Controlled for age, sex, race and ethnicity, education, poverty-to-income ratio, body mass index, number of additional comorbidities, and health insurance.
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Table 3. Results of Multivariate Logistic Regression for Risk of Overnight Stay in a Hospitala in the Previous Year, National Health and Nutrition Examination Survey,
2017–2020

Characteristic Unadjusted odds ratio (95% CI)b Adjustedc odds ratio (95% CI)b

Cancer only 1 [Reference] 1 [Reference]

Cancer and prediabetes 1.01 (0.63–1.64) 0.84 (0.42–1.65)

Cancer and diabetes 2.55 (1.54–4.21) 1.57 (0.82–3.02)
a Excludes overnight stays in the emergency department.
b An odds ratio with a 95% CI that includes 1 indicates no significant effect on risk.
c Controlled for age, sex, race and ethnicity, education, poverty-to-income ratio, body mass index, number of comorbidities, and health insurance.
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