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Comparison of Comorbid Conditions Between Cancer 
Survivors and Age-Matched Patients Without Cancer
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Abstract

Background: Cancer survivors suffer from many comorbid condi-
tions even after the cure of their cancers beyond 5 years. We explored 
the differences in the association of comorbid conditions between the 
cancer survivors and patients without cancer.

Methods: Electronic medical records of 280 adult cancer survivors 
and 280 age-matched patients without cancer in our suburban internal 
medicine office were reviewed.

Results: Mean age of the cancer survivors was 72.5 ± 13.1 years, 
and the age of the patients without cancer was 72.5 ± 12.8 years. The 
number of male cancer survivors was significantly higher than the 
female cancer survivors (52.5% vs. 47.5%, P < 0.001). There were 
significantly more Caucasians and other races (majority Asians) in the 
cancer survivor group compared to the patients without cancer group 
(81.8% vs. 79.3% and 4.6% vs. 0.4%, respectively, P < 0.05); while 
there were significantly less African Americans and Hispanics in the 
cancer survivor group compared to the patients without cancer group 
(10.0% vs. 12.8% and 3.6% vs. 7.5%, respectively, P < 0.05). Hy-
pertension (64.3%), hyperlipidemia (56.1%), osteoarthritis (34.3%), 
hypothyroidism (21.8%), diabetes mellitus (21.8%) and coronary 
artery disease (21.8%) were the most common comorbid conditions 
observed in the cancer survivors. Osteoarthritis was the only comor-
bid condition that was significantly less frequently associated with 
the cancer survivors compared to the patients without cancer (42.9%, 
P < 0.05). The frequencies of all other comorbid conditions were not 
significantly different between the two groups. The majority of our 
group of cancer survivors had one or more types of the top six cancers 
which include prostate cancer (30.7%), melanoma (13.9%), thyroid 
cancer (11.4%), colon cancer (11.1%), uterine cancer (11.1%) and 
urinary bladder cancer (11.1%); while only a few had cancer of the 

cervix (6.1%) or breast cancer (0.3%). Use of aspirin, statin, vitamin 
D, multivitamins, metformin and fish oil supplement in the cancer 
survivors was similar to the patients without cancer.

Conclusions: Hypertension, hyperlipidemia, osteoarthritis, hypothy-
roidism, diabetes mellitus and coronary artery disease are the most 
common associated comorbid conditions in the cancer survivors. Os-
teoarthritis is less frequently seen in the cancer survivors compared to 
the patients without cancer. The frequencies of other comorbid condi-
tions are not significantly different between the two groups.

Keywords: Cancer survivors; Comorbid medical conditions; Comor-
bidities in cancer survivors

Introduction

Cancer is the second most leading cause of death in the United 
States. About 22% of deaths in 2015 were caused by cancer 
[1]. In 2018 there were 1,735,350 new cancer cases in the 
United States [1]. The four most common cancers in the US 
are breast cancer, prostate cancer, lung cancer and colorectal 
cancer, which accounted for 46% of total cancer deaths in 
2015. From 2006 to 2015 the cancer death rate has decreased 
about 1.5% annually in both men and women, whereby ac-
counting for more cancer survivors every year [1].

There are several definitions of cancer survivorship. The 
National Cancer Institute defines a cancer survivor as an in-
dividual diagnosed with cancer, starting from the time of di-
agnosis through the balance of their life [2]. Deimling and 
colleagues defined cancer survivors as older adults who have 
survived cancers for at least 5 years [3]. The office of cancer 
survivorship at the National Cancer Institute defines cancer 
survivorship as survivors of cancer 5 years after the diagnosis 
[4]. Even though there is a widespread accepted definition of 
5-year cutoff, it is not appropriate for some types of cancers, 
such as lung cancer and pancreatic cancer where the majority 
of patients die within 1 year of diagnosis [5, 6]. Cancer survi-
vorship differs widely based on the organ system involved. For 
example, the 5-year survival rate of prostate cancer is 99%, 
melanoma is 92%, breast cancer is 90%, urinary bladder can-
cer is 77%, kidney is 74%, non-Hodgkin lymphoma is 71%, 
uterine and cervix cancer is 67%, colorectal cancer is 65%, 
cancer of oral cavity and pharynx is 65%, ovarian cancer is 
47%, esophageal cancer is 19%, liver cancer is 18%, lung can-

Manuscript submitted September 9, 2018, accepted October 8, 2018

aDepartment of Medicine, Cooper University Hospital, Cooper Medical 
School of Rowan University, Camden, NJ, USA
bSoutheast University, Nanjing, China
cCooper Research Institute, Cooper Medical School of Rowan University, 
Camden, NJ, USA
dCorresponding Author: Satyajeet Roy, Department of Medicine, Cooper Uni-
versity Hospital, Cooper Medical School of Rowan University, 1103 North 
Kings Highway, Suite 203, Cherry Hill, NJ 08034, USA. 
Email: roy-satyajeet@cooperhealth.edu

doi: https://doi.org/10.14740/jocmr3617w



Articles © The authors   |   Journal compilation © J Clin Med Res and Elmer Press Inc™   |   www.jocmr.org912

Cancer Survivors Comorbidities J Clin Med Res. 2018;10(12):911-919

cer is 18% and pancreatic cancer is 8% [1]. In any case, the 
cancer survivors not only have their primary cancer diagnosis 
to manage, but they also have other medical comorbidities that 
influence their health.

As the cancer survivors live longer, the prevalence of co-
morbid conditions tend to increase [7]. An estimated preva-
lence of comorbidities is highest in patients with lung cancer 
(58%), kidney cancer (54%), stomach cancer (53%), bladder 
cancer (53%) and prostate cancer (51%) [8]. Comorbidities 
and their influence on patient’s quality of life also depend 
on the site of the cancer. For example, hypertension and 
diabetes specifically were associated with poorer quality of 
life in breast cancer survivors [9], while the most common 
concomitant illnesses in patients with colorectal cancer were 
cardiovascular disease, hypertension, and previous cancers 
[10]. Several studies have shown that patients with comor-
bidities have higher mortality than patients without comor-
bidities [11]. A study by Koroukian and colleagues showed 
that the proportion of cancer patients with no comorbidities, 
disabilities, or geriatric syndromes decreased gradually with 
increasing age [12]. This increase in comorbidities can have 
significant and wide-ranging implications for cancer patients. 
These implications include: long-term survival [13-16], stag-
ing of a patients’ cancers at diagnosis [16, 17], and treatment 
options [18]. Therefore, it becomes imperative to gather more 
information regarding comorbid conditions in the cancer sur-
vivors. We investigated the comorbid conditions associated 
with the cancer survivors. We hypothesized that the types of 
comorbidities differ between cancer survivors and patients 
who do not have cancer.

Materials and Methods

Study selection

This study was a retrospective electronic medical record re-
view that observed the comorbidities between cancer survi-
vors and age-matched patients without cancer. Patients were 
seen in a single suburban primary care office between January 
1, 2017 and December 31, 2017. The inclusion criteria was 
adult patients of age 18 years or older who had a cancer di-
agnosis made at least 5 years prior to the time of their most 
recent clinical visit as per the documentation in the electronic 
medical record. An age-matched group of patients who did 
not have a cancer diagnosis were also included for compari-
son. The exclusion criterion was patients under the age of 18 
years and patients who died due to cancer within 5 years of 
diagnosis. The study was reviewed and approved by the In-
stitutional Review Board of the Cooper Health System, Cam-
den, New Jersey, USA.

Data collection

The following data were collected for each patient: age, gen-
der, race (Caucasian, African American, Hispanic or other), 
social history (tobacco use, alcohol use, and/or recreational 

drug use), comorbid medical conditions, such as hypertension, 
hyperlipidemia, hypothyroidism, coronary artery disease, cer-
ebral vascular attack, carotid artery stenosis, peripheral arterial 
disease, congestive heart failure, chronic obstructive pulmo-
nary disease, asthma, chronic kidney disease, liver disease, di-
abetes, hypothyroidism, other endocrine disorders, psychiatric 
conditions (depression, bipolar, anxiety disorder, schizophre-
nia), osteoarthritis and other rheumatologic diseases, vitamin 
D deficiency, presence or absence of cancer and the type of 
cancer. We also collected the data on use of some over-the-
counter or prescription medications, such as aspirin, statin, vi-
tamin D, multivitamin, metformin and fish oil.

Statistical study

Collected data were entered into a Microsoft Excel (2016, 
Redmond, Washington, USA) spreadsheet. Statistical analy-
sis was done using SPSS (Statistical Package for the Social 
Sciences, version 15.01, IBM, Armonk, New York, USA). 
Subjects were divided into two groups. Group 1 represented 
the patients who were cancer survivors. Group 2 represented 
the age-matched patients without cancer. Chi-square test was 
used to compare the categorical variables. Independent t-test 
and Mann Whitney U test were used to compare the continu-
ous variables between the groups. Independent t-test was used 
to compare the means of normally distributed variables while 
Mann Whitney U test was used to compare ranks of non-
normally distributed variables. In this study, significance was 
defined as a P < 0.05.

Results

A total of 560 patient medical records were included. Among 
them, 280 (50%) patients were cancer survivors (Group 1) and 
280 (50%) patients were age-matched patients who had no 
history of cancer (Group 2). In the cancer survivor group 51 
(18.2%) patients had more than one types of cancers.

The age range of the cancer survivors in our study was 22 
to 98 years. The majority of the cancer survivors were in the 
61 to 90 years age range (Fig. 1). The mean age of the patients 
in the cancer survivor group was 72.5 ± 13.1 years and in the 
patients without cancer group was 72.5 ± 12.8 years. There 

Figure 1. Age distribution of the cancer survivors.
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was no statistically significant difference in the mean ages be-
tween the two groups (Table 1). Gender analysis revealed that 
the number of male cancer survivors was significantly higher 
than the female cancer survivors (52.5% vs. 47.5%, P < 0.001). 
Intra-group comparison showed that there were significantly 
less female patients (47.5%) who were cancer survivors com-
pared to the female patients without cancer (71.1%, P < 0.001). 
There were significantly more male cancer survivors in our 
mean age group of patients (52.5%) compared to the patients 
without cancer (28.9%, P < 0.001) (Table 1).

The analysis of race showed that the majority of the pa-
tients in the cancer survivor group were Caucasians (81.8%), 
followed by African Americans (10.0%), other races (4.6%) 
and Hispanics (3.6%) (Table 1). A similar hierarchy of the fre-
quency of races was observed in the patients without cancer 
group except for more Hispanics (7.5%) compared to other 
races (0.4%). There were significantly more Caucasians and 
other races (majority Asians) in the cancer survivor group 
compared to the patients without cancer group (81.8% vs. 
79.3% and 4.6% vs. 0.4%, respectively; P < 0.05), while there 
were significantly less African Americans and Hispanics in the 
cancer survivor group compared to the patients without cancer 
group (10.0% vs. 12.8% and 3.6% vs. 7.5%, respectively; P < 
0.05) (Table 1).

Social factor analysis, such as alcohol intake and ciga-
rette smoking showed that about half of the patients in both 
the groups had a history of alcohol use and cigarette smoking, 
but there was no statistically significant difference between the 
two groups (Table 1).

Hypertension, hyperlipidemia, osteoarthritis, hypothy-
roidism, diabetes mellitus and coronary artery disease were 
the most common comorbid conditions observed in the cancer 
survivors (Table 2). We found that hypertension was an as-
sociated comorbid condition in about two-thirds of the can-
cer survivor group and in the patients without cancer group. 
There was no statistically significant difference between the 
two groups (Table 2). About half of the patients in both the 
groups had hyperlipidemia. The difference was not statistical-

ly significant. On the other hand, osteoarthritis was a less as-
sociated comorbid condition in the cancer survivors compared 
to the patients without cancer (34.3% vs. 42.9%). The differ-
ence was statistically significant (P < 0.05) (Table 2). About a 
fifth of the patients had hypothyroidism, diabetes mellitus and 
coronary artery disease in both the groups. There was no sta-
tistically significant difference between the two groups (Table 
2, Fig. 2).

We found vitamin D deficiency, anxiety disorder, depres-
sion, asthma and chronic kidney disease were other comorbid 
conditions that were associated in about one-fifth to one-tenth 
of the cancer survivors. The frequency of association of these 
comorbid conditions was similar in the patients without can-
cer. The difference was not statistically significant (Table 2). 
Other less commonly associated comorbid conditions were 
chronic obstructive airway disease, cerebrovascular accident, 
peripheral arterial disease, congestive heart failure, carotid ar-
tery stenosis, bipolar disorder, liver disease and schizophrenia. 
The difference in the frequencies of these comorbid conditions 
was not statistically significant between the two groups (Table 
2, Fig. 2).

In our study the top six cancers that were associated with 
the majority of the cancer survivors (87.5%) were prostate 
(30.7%), melanoma (13.9%), thyroid (11.4%), colon (11.1%) 
uterus (11.1%) and urinary bladder (9.3%) (Table 3). Cancer 
of cervix, meningioma, essential thrombocythemia, pituitary 
tumors, gastroesophageal cancer, anorectal cancer and skin 
cancers other than melanoma were less frequently associ-
ated with the cancer survivors with the frequencies of 6.1%, 
5.3%, 3.9%, 3.9%, 2.1%, 1.8% and 1.4%, respectively (Table 
3, Fig. 3). As mentioned earlier, 18.2% of patients had more 
than one types of cancers. There were extremely low preva-
lence of other cancers in the cancer survivors, such as cancers 
of connective and soft tissues, esophagus, brain, larynx, and 
liver. The prevalence of cancers, such as acoustic neuroma, 
breast, endotheliosarcoma, ependymoma, esthesioneuro-
blastoma, myelodysplastic syndrome, cancer of parathyroid, 
parotid gland, pharynx, tonsil and tongue were even lower 

Table 1.  Baseline Characteristics

Variable Group 1 (cancer survivors) (n = 280) Group 2 (patients without cancer) (n = 280) P
Age mean (SD) 72.5 (13.1) 72.5 (12.8) < 0.938*
Gender
  Male (n, %) 147 (52.5) 81 (28.9) < 0.001#

  Female (n, %) 133 (47.5) 199 (71.1) < 0.001#

Race < 0.001#

  Caucasian (n, %) 229 (81.8) 222 (79.3) < 0.05#

  African American (n, %) 28 (10.0) 36 (12.8) < 0.05#

  Hispanic (n, %) 10 (3.6) 21 (7.5) < 0.05#

  Other (n, %) 13 (4.6) 1 (0.4) < 0.05#

Social factors
  Alcohol (n, %) 158 (56.4) 152 (54.2) 0.651#

  Cigarettes (n, %) 146 (52.1) 131 (46.8) 0.159#

*Paired t-test. #McNemar test.
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(Table 3).
A further analysis of the top six types of cancers in our can-

cer survivors (Fig. 4) showed that hypertension was the most 
common comorbid condition seen in the cancer survivors of 
prostate cancer (77.9%), uterine cancer (77.4%), urinary blad-
der cancer (76.9%) and colon cancer (58.1) (Table 4). In the 
cancer survivors of melanoma, hyperlipidemia was the most 
commonly associated comorbid medical condition (71.8%). 
Hypothyroidism was the most common comorbid condition 
seen in the cancer survivors of thyroid cancer (65.6%) (Table 

4).
We found that about half of the patients in the cancer sur-

vivor group were taking aspirin and statin. The frequencies of 
aspirin and statin use were similar in the patients without can-
cer group. The difference was not statistically significant (Ta-
ble 5). Similarly the use of vitamin D, multivitamin, metformin 
and fish oil was also observed in the cancer survivors with the 
frequencies of 36.1%, 20.7%, 13.2% and 5.0%, respectively. 
The difference in the frequencies of use of the aforementioned 
over-the-counter or prescription medications was not statisti-

Table 2.  Associated Comorbid Conditions

Variable Group 1 (cancer survivors) (n = 280) Group 2 (patients without cancer) (n = 280) P*
Hypertension (n, %) 180 (64.3) 178 (63.6) 0.923
Hyperlipidemia (n, %) 157 (56.1) 143 (51.1) 0.258
Osteoarthritis (n, %) 96 (34.3) 120 (42.9) < 0.05
Hypothyroidism (n, %) 61 (21.8) 58 (20.7) 0.918
Diabetes mellitus (n, %) 61 (21.8) 53 (18.9) 0.440
Coronary artery disease (n, %) 61 (21.8) 49 (17.5) 0.230
Vitamin D deficiency (n, %) 48 (17.1) 43 (15.4) 0.653
Anxiety disorder (n, %) 45 (16.1) 51 (18.2) 0.561
Depression (n, %) 38 (13.6) 31 (11.1) 0.450
Asthma (n, %) 32 (11.4) 42 (15.0) 0.268
Chronic kidney disease (n, %) 30 (10.7) 26 (9.3) 0.672
Chronic obstructive 
airway disease (n, %)

20 (7.1) 24 (8.6) 0.636

Cerebrovascular accident (n, %) 15 (5.4) 15 (5.4) 1.000
Peripheral arterial disease (n, %) 14 (5.0) 8 (2.9) 0.263
Congestive heart failure (n, %) 12 (4.3) 10 (3.6) 0.824
Carotid stenosis (n, %) 7 (2.5) 8 (2.9) 1.000
Bipolar disorder (n, %) 3 (1.1) 1 (0.4) 0.625
Liver disease (n, %) 2 (0.7) 8 (2.9) 0.070
Schizophrenia (n, %) 1 (0.4) 1 (0.4) 1.000

*McNemar test.

Figure 2. Frequencies of comorbid conditions in cancer survivors and patients without cancer.
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cally significant between the two groups.

Discussion

We found two major findings. First, hypertension, hyperlipi-
demia, osteoarthritis, hypothyroidism, diabetes mellitus and 
coronary artery disease were the most common comorbid con-
ditions observed in the cancer survivors. Osteoarthritis was the 
only comorbid condition that was significantly less frequently 
associated with the cancer survivors compared to the patients 
without cancer, while the frequencies of association of all oth-
er comorbid conditions were not different between the groups.

Second, our group of cancer survivors had a history of one 
or more types of the top six cancers, which include prostate 

cancer, melanoma, thyroid cancer, colon cancer, uterine cancer 
and urinary bladder cancer. History of cancer of cervix, gas-
troesophageal cancer, anorectal cancer and skin cancers other 
than melanoma was less frequently seen in our group of cancer 
survivors. History of breast cancer was extremely rare in our 
group of cancer survivors.

Many studies have shown that hypertension is the most 
common comorbid condition seen in the cancer survivors. 
The prevalence of hypertension in the cancer survivors ranges 
from 20% to 65% [7, 19-24]. In our study hypertension was the 
leading comorbid condition observed in the cancer survivors 
with a prevalence of 64.3%. Although some studies have found 
a higher prevalence of hypertension in the cancer survivors 
compared to patients with no history of cancer based on either 
certain cancer types or specific treatment methods [20, 24, 25], 
we found no significant difference in the prevalence of hyper-
tension between cancer survivors and age-matched group of 
patients without cancer. Our findings were similar to the find-
ings published by Enright and colleagues [26]. We also found 
that hypertension was the most common associated comorbid 
condition in our group of cancer survivors of prostate cancer, 
uterine cancer, urinary bladder cancer and colon cancer.

A study by Guy and colleagues found 54.8% prevalence 
of hyperlipidemia in the cancer survivors which was statisti-
cally significantly higher than the prevalence in the patients 
without history of cancer (28.7%) [27]. In our study, we found 
a similarly high prevalence of hyperlipidemia in the cancer 
survivors (56.1%) which was higher than our group of age-
matched patients without cancer (51.1%), but the difference 
was not statistically significant. Our findings were similar 
to the findings of Enright and associates who found a 54.7% 
prevalence of hyperlipidemia in the cancer survivors which 
was not statistically different than the patients without can-
cer [26]. Among the top six types of the cancer survivors in 
our study, the survivors of melanoma had the highest preva-
lence of hyperlipidemia (71.8%) followed by the survivors of 
bladder cancer, uterine cancer, prostate cancer, colon cancer 
and thyroid cancer. The association of high prevalence of hy-
perlipidemia in cancer survivors of melanoma was a unique 
finding in our study since we did not find any study that had 
looked into the prevalence of hyperlipidemia in the cancer 
survivors who had melanoma.

In our study, the third most common comorbid condi-
tion observed in the cancer survivors was osteoarthritis. Al-
though osteoarthritis was seen in about one-third of the cancer 
survivors, its prevalence was significantly less in the cancer 
survivors when compared to the patients without cancer. We 
did not find any published study documenting the prevalence 
of osteoarthritis in the cancer survivors. Hence, we believe 
that our study is the first study reporting a significantly lower 
prevalence of osteoarthritis in the cancer survivors compared 
to the age-matched patients without cancer. The cancer survi-
vors of colon cancer had the lowest prevalence of osteoarthritis 
followed by prostate cancer survivors and uterine cancer sur-
vivors. Further studies are needed to find out the etiological 
factors influencing the significant difference in the lower as-
sociation of osteoarthritis in the cancer survivors compared to 
the patients without cancer.

Hypothyroidism is a known comorbid condition in certain 

Table 3.  Frequency of Types of Cancers in the Cancer Survi-
vors

Type of cancer Frequency (n = 280)
Prostate (n, %) 86 (30.7)
Melanoma (n, %) 39 (13.9)
Thyroid (n, %) 32 (11.4)
Colon (n, %) 31 (11.1)
Uterus (n, %) 31 (11.1)
Urinary bladder (n, %) 26 (9.3)
Cervix (n, %) 17 (6.1)
Meningioma (n, %) 15 (5.3)
Essential thrombocythemia (n, %) 11 (3.9)
Pituitary (n, %) 11 (3.9)
Gastroesophageal (n, %) 6 (2.1)
Ano-rectum (n, %) 5 (1.8)
Skin-non melanoma (n, %) 4 (1.4)
Connective and soft tissue (n, %) 3 (1.1)
Esophagus (n, %) 3 (1.1)
Brain (n, %) 2 (0.7)
Larynx (n, %) 2 (0.7)
Liver (n, %) 2 (0.7)
Acoustic neuroma (n, %) 1 (0.3)
Breast (n, %) 1 (0.3)
Endotheliosarcoma (n, %) 1 (0.3)
Ependymoma (n, %) 1 (0.3)
Esthesioneuroblastoma (n, %) 1 (0.3)
Myelodysplastic syndrome (n, %) 1 (0.3)
Parathyroid (n, %) 1 (0.3)
Parotid (n, %) 1 (0.3)
Pharynx (n, %) 1 (0.3)
Tonsil (n, %) 1 (0.3)
Tongue (n, %) 1 (0.3)
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Figure 4. Frequencies of comorbid conditions in cancer survivors of top six types of cancers.

Figure 3. Frequencies of types of cancers in cancer survivors.

Table 4.  Associated Comorbid Conditions in Specific Cancer Survivors Based on Cancer Types

Comorbid condition Prostate  
(n = 86)

Melanoma  
(n = 39)

Thyroid  
(n = 32)

Colon  
(n = 31)

Uterus  
(n = 31)

Bladder  
(n = 26)

Hypertension (n, %) 67 (77.9) 24 (61.5) 17 (53.1) 18 (58.1) 24 (77.4) 20 (76.9)
Hyperlipidemia (n, %) 45 (52.3) 28 (71.8) 16 (50.0) 16 (51.6) 19 (61.3) 18 (69.2)
Osteoarthritis (n, %) 28 (32.6) 16 (41.0) 14 (43.8) 10 (32.3) 11 (35.5) 12 (46.1)
Hypothyroidism (n, %) 10 (11.6) 10 (25.6) 21 (65.6) 6 (19.3) 6 (19.4) 3 (11.5)
Diabetes mellitus (n, %) 21 (24.4) 6 (15.4) 3 (9.8) 9 (29.0) 13 (42.9) 6 (23.1)
Coronary artery disease (n, %) 33 (38.3) 6 (15.4) 3 (9.8) 9 (29.0) 4 (12.9) 7 (26.9)
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specific types of cancer survivors, such as cancers of head and 
neck. The Head and Neck Cancer Survivorship Care Guide-
lines from the American Society of Clinical Oncology recom-
mends the primary care physicians to monitor thyroid-stimu-
lating hormone levels every 6 - 12 monthly for the survivors 
of head and neck cancers [28]. In our study, we found that 
about one-fifth of our group of cancer survivors had hypothy-
roidism which was comparable to our age-matched (mean age 
72.5 year) group of patients without cancer. Although the prev-
alence of hypothyroidism is about 6% in the eighth decade of 
life [29], our age-matched patients without cancer had a much 
higher prevalence compared to the trend in the general popula-
tion of the United States. The prevalence of hypothyroidism in 
our group of cancer survivors was much higher than the find-
ings of Chin and associates, who found that after a 7.5-year 
follow-up, 8% of their cancer survivors were diagnosed with 
hypothyroidism [30]. We also found that about two-thirds of 
the cancer survivors with history of thyroid cancer had hypo-
thyroidism which is not unusual depending upon the modality 
of the treatment, such as total versus partial thyroidectomy, or 
radiation-based treatment of the thyroid gland.

We found that about one-fifth of our group of cancer sur-
vivors had diabetes mellitus. Various studies have reported 8% 
to 32% prevalence of diabetes in the cancer survivors [24, 31-
35]. Our findings fall in the similar range. Lega and colleagues 
found a 55% higher rate of diabetes among the childhood can-
cer survivors after a mean follow-up of 11.2 years [36]. They 
also found that the survivors of leukemia and lymphoma had 
the greatest risk of developing diabetes. Although more studies 
have found higher prevalence rates of diabetes in the cancer 
survivors compared to patients without cancer [24, 33], we 
found no significant difference in the prevalence of diabetes 
between the cancer survivors and the age-matched group of 
patients without cancer. Among the top six types of the cancer 
survivors in our study, the survivors of uterine cancer had the 
highest prevalence of diabetes (42.9%) followed by the survi-
vors of colorectal cancer, prostate cancer, bladder cancer, mel-
anoma and thyroid cancer. The association of high prevalence 
of diabetes in the uterine cancer survivors was a unique finding 
in our study since we did not find any study that has reported 
the prevalence of diabetes in the survivors of uterine cancer.

There are many studies that have shown a higher preva-
lence of coronary artery disease and congestive heart failure 
in the cancer survivors [37-45]. The increased cardiovascular 
risk in the cancer survivors have been attributed secondary 

to a specific treatment for their cancers, such as hematopoi-
etic stem cell transplantation [37], radiation or anthracycline 
therapy [38-41], use of trastuzumab, sorafenib and sunitinib, 
bevacizumab and other agents [42-44], and other cardiotoxici-
ties [45]. Additionally, suboptimal control of multiple cardio-
vascular risk factors, such as hypertension, diabetes and hy-
perlipidemia, was also observed in the cancer survivors [26]. 
Mertens and colleagues found a 7-fold increase in mortality 
in the survivors of childhood cancers due to cardiovascular 
disease when compared to the age-matched population [46]. 
Although we found a higher prevalence of coronary artery 
disease in our cancer survivors (21.8%) compared to the age-
matched patients without cancer (17.5%), but the difference 
was not statistically significant in our study.

We found one or more types of the top six cancers in our 
group of cancer survivors, which include prostate cancer, mel-
anoma, thyroid cancer, colon cancer, uterine cancer and uri-
nary bladder cancer. Our findings match with the observations 
of Miller and colleagues who found prostate cancer, colorectal 
cancer and melanoma were the top three types of cancers in 
the male cancer survivors, but differ from their findings in the 
female cancer survivors in whom history of breast cancer was 
the predominant cancer type, followed by uterine cancer and 
colorectal cancer [47]. We found that only 0.3% of cancer sur-
vivors in our group had history of breast cancer. Although the 
5-year survival rates for breast cancer survivors range from 
22% to 100% [48] depending upon the stage (e.g., IV to 0, 
respectively), our findings are most likely due to less repre-
sentation of breast cancer survivors in our sample of patient 
population.

In our study, we found significantly more male cancer sur-
vivors than female cancer survivors. Our findings differ from 
the 5-year cancer survival data from the Surveillance, Epide-
miology and End Results (SEER) Database by sex from 1977 
to 2006 which showed lower rates of survival for males than 
females [49].

The major strength of our study was a large sample size of 
cancer survivors and age-matched patient population without 
cancer from one office location. Subsequent follow-up patient 
visits with the same small group of healthcare providers al-
lowed proper documentation of comorbid conditions in the 
electronic medical record. Nevertheless, our study had a few 
limitations, such as retrospective analysis allowed collection 
of only documented variables, and patient selection limited to 
a suburban outpatient population which limits generalization.

Table 5.  Commonly Used Drugs and Supplements

Variable Group 1 (cancer survivors) (n = 280) Group 2 (patients without cancer)(n = 280) P*
Aspirin (n, %) 156 (55.7) 124 (44.3) 0.403
Statin (n, %) 144 (51.4) 138 (49.3) 0.668
Vitamin D (n, %) 101 (36.1) 103 (36.8) 0.923
Multivitamin (n, %) 58 (20.7) 46 (16.4) 0.224
Metformin (n, %) 37 (13.2) 32 (11.4) 0.603
Fish Oil (n, %) 14 (5.0) 10 (3.6) 0.541

*McNemar test.
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We conclude that hypertension, hyperlipidemia, osteoar-
thritis, hypothyroidism, diabetes mellitus and coronary artery 
disease are the most commonly associated comorbid condi-
tions in the cancer survivors. Osteoarthritis is less frequently 
seen in the cancer survivors compared to the patients without 
cancer. Excluding osteoarthritis, the frequencies of comorbid 
conditions are not significantly different between cancer survi-
vors and age-matched patients without cancer.
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