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Background: Evidence of a role for type 2 diabetes in overall cancer risk is limited in ethnic Chinese
populations. We therefore investigated whether there is an association between diabetes and cancer
incidence.

Methods: All type 2 diabetes and cancer hospitalized patients from the First Affiliated Hospital of Nanjing
Medical University between 2006.01 and 2013.12 were eligible for the study. Our research used healthcare
information technology and statistical methods to analyze the clinical data of hospitalized patients and
explored the relationship between diabetes and cancer. Participants with fasting glucose >126 mg/dL, or
taking hypoglycemic medications, were classed as having type 2 diabetes. Cancer incidence was established
through regular follow-up interviews and medical records. Data were entered into Excel and a database
was set up with ACCESS software. Clinical information such as demographics like gender, age, occupation,
marriage, insurance and etc., diagnoses, and prescription record were chosen and analyzed. SPSS software
was also used for statistical analysis.

Results: The number of patients with both diabetes and cancer rose from 220 cases in 2006 to 1,623 cases
in 2013. The proportion of cancer patients with diabetes has also increased every year. Younger participants
(aged <50 years) with diabetes had a greater risk of all cancers [P<0.005, odds ratio (OR) >3.4]. And cancer
patients with diabetes occurs more frequently in male patients than in female patients, especially since 2009
the proportion has increased more evidently (P<0.005, OR >1.4). Further analysis showed that the level of
blood lipid in patients with diabetes mellitus and cancer was significantly different from that in patients with
simple diabetes mellitus (P<0.05).

Conclusions: Our results clearly demonstrate a positive association between diabetes and cancer,
especially in younger individuals aged less than 50 years. This finding highlights a need for greater awareness
among public health workers and physicians of the importance of effective control of diabetes in the younger

population.
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Introduction

With the economic development, lifestyle changes, the
increase of environmental pollution and many other factors,
the incidence of diabetes has been increasing in the past
few decades. Currently, diabetes mellitus has become a
very popular and worldwide health issue. From the WHO
statistics, it is estimated that 171 million patients in the
year of 2000 will increase to about 366 million by the year
of 2030 (1). Meanwhile, the neoplastic incidence has been
increasing too and as a result, cancer has become one of
the leading diseases which can cause death in the world.
Therefore, diabetes and cancer have become two major
chronic diseases that could impact human health seriously
(2,3). In the past few decades, Maynard and Wilson have
presented that there was positive relationship between the
incidence of diabetes and cancer (4,5). And the American
Diabetes Association (ADA) and the American Cancer
Society (ACS) have released the statement together in 2010
that the patients with diabetes have high risk of cancer and
the cancer prognosis will be affected as well (6,7). More, lots
of studies at home and abroad have found the etiological
relationship between diabetes and cancer that the incidence
of malignant tumors has been increasing significantly in the
diabetes patients.

There is some relationship between cancer and the
overeating. For diabetes patients, when lacking of insulin
and when the metabolism of sugar, protein and fat are
imbalanced, many problems will come out accordingly and
they will affect their life quality seriously. The unhealthy
lifestyle can lead to the dyslipidemia too which is also one
of the reasons to cause the diabetes with cancer. When
the patients suffer from both diabetes and cancer, the two
diseases will impact each other. As a result, the prognosis
will be affected and the health will be deteriorated.
Therefore, for the patients with both diabetes and cancer
have gained more and more research attention now.

There is a prediction by International Data Corporation
(IDC) that the big data market in China will realize
fivefold increase from 2012 to 2016. Based on these data,
government, healthcare, banking, telecommunications and
other industries hold the largest share. Because of the rapid
development of health information, the types and size of
the medical data are growing greatly and unprecedentedly
and the health sector has ushered in the era of big data.
The capacity of hospital information databases has
been expanding because of the wide application of the
information system and digitized medical apparatus in
medical institutions. These hospital information resources
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are very valuable and vital to manage and control the disease
and medical research. Taking good use of these information
resources in a better and effective way is to give service
to the management, treatment, research and teaching
in healthcare which has been a main focus in current
researches (8,9).

In this paper, we applied the information technology
and the related statistical knowledge into the analysis of
the clinical data for the hospitalized patients between
January 2006 and December 2013. Therefore, the statistical
characteristics and the relationship between diabetes and
cancer were able to be analyzed. Based on preliminary
research of the clinical big data, the statistical evidence for
researchers of diabetes and cancer could be provided to the
relevant sectors to improve the public health.

Methods
Resources

Our research got the approval from Ethics Committee of
the First Affiliated Hospital of Nanjing Medical University
(2013-SRFA-139, Jiangsu Province Hospital). The
hospitalized patients between January 2006 and December
2013 were selected to be the research objects and data of all
these patients were from the Medical Records System (MRS)
and the Hospital Information System (HIS) in the First
Affiliated Hospital of Nanjing Medical University (Jiangsu
Province Hospital). More, all the records and information
of the patients were all anonymized and de-identified.

Disease classification

Based on the ICD-10 (10) we used the professional medical
record coders to code the discharge diagnoses. With the
primary diagnosis and other valuable diagnoses, a clinical
database was launched to classify the diseases into different
types and the number of the patients with each disease was
calculated too. The diabetes and cancer patients were our
main focus of our research. Meanwhile, the primary diagnosis
and other eight diagnoses from HIS were analyzed too.

Statistical methods

All data was put into Excel for further analysis by means of
an ACCESS software in a database developed by Microsoft
Company. The key valuable information was extracted
via SQL language. After that, in order to analyze all the
statistics, the SPSS software was applied into the extraction
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Table 1 The analysis of diabetes patients from 2006 to 2013
2006 2007 2008 2009 2010 2011 2012 2013
Variable  1_59 60 1-59 =60 1-59 =60 1-59 =60 1-59 =60 1-59 =60 1-59 =60 1-59 =60
years years years years years years years years years years years years years years years years
Total 18,624 18,481 25,947 25,323 26,666 27,233 28,544 33,661 31,943 37,358 34,694 42,927 38,144 49,128 39,328 53,683
No. of 411 2,011 583 3,028 705 3,368 797 4,203 930 4,787 1,210 5,699 1,931 6,824 1,993 7,711
diabetes
cases
P <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
OR 4.93 5.32 4.68 4.47 4.40 3.81 2.74 2.83
No. of 3,400 5,981 4,553 8,099 5,022 9,173 6,002 11,438 6,935 13,001 8,176 15,177 9,266 17,678 10,469 20,130
cancer
cases
P <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
OR 1.77 1.82 1.79 1.62 1.60 1.50 8 1.41

OR, odds ratio.

of the crucial information which is a very mature tool
in analyzing statistics. We used P value and OR value to
analyze the relationship between diabetes and cancer in
our research. P values was calculated via the chi-square
calibration equation as follow:

(fo= 1)’

Zz = ZTNZZMD

P values were from the %’ table from where we got the

(1]

actual observation number f; and the theoretical number
fo The factor analysis was very different when P was less
than 0.005. The comparison differences were shown to be
statistically significant when the P value was less than 0.01
whereas the comparison difference was not statistically
significant when P was larger than 0.05.

We calculated the OR value as:
OR = ad/bc (OR >3 was defined as meaningful) (2]

OR means the odds ratio, the indicators of disease related
to the risk factors described in a case-controlled study. If
OR was >3, this indicated a high correlation to the disease.

Results
Research overview

From the year of 2016 to 2013, 531,718 patients were
discharged from our hospital in total with 66,465 patients
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discharged every year. Women took 50.64% among all the
discharged patients. The number of discharged patients
increased every year which was only 37,105 in 2006 but
reached to 93,040 in 2013.

In 2013, cardiovascular diseases, normal delivery,
chemotherapy, malignant tumors, pulmonary infection,
type 2 diabetes, cataract, chronic renal failure, colon polyps
and other specified medical care were ranked as the top 10
diseases in our hospital. Cancer and type 2 diabetes were
among them. Their risk factors were in common like age,
high body weight index, lack of physical activity, excessive
intake of carbohydrates, abdominal obesity, sedentary
lifestyle, alcohol consumption and smoking (11). In this
paper, we used the data over the past 7 years to analyze
the statistics which was valuable and helpful to identify the
shared features and to explore the relationship between
cancer patients and diabetes patients.

The general distribution of diabetes

During the 7 years, the number of diabetes patients
increased every year from 2,422 in 2006 to 9,704 in 2013.
From the data in Table 1, it shows that the elder group
patients took the majority from 2006 to 2011 rather than
non-elderly group. It was a significant difference in age
(P<0.005, OR >3), which indicates that there is very positive
relationship between diabetes and age. And there was also
big difference in age from 2012 to 2013 (P<0.005, OR >2).
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Table 2 Baseline characteristics of diabetes and diabetes with cancer patients of hospitalized patients from 2006 to 2013

Characteristics DM (N=46,191) DM & cancer (N=6,001) P value
Female gender, N (%) 19,611 (42.5) 2,266 (37.8) <0.005
Age, mean (years) 63.2 65.5 <0.005
Married status, N (%) 0.15

Married 44,277 (95.9) 5,915 (98.6)

Single 1,267 (2.7) 36 (0.6)

Divorced or widowed 647 (1.4) 647 (10.8)
Medical insurance, N (%) <0.005

Rural cooperative insurance 16,391 (35.5) 1,948 (32.5)

Urban resident insurance 17,302 (37.5) 2,089 (34.8)

No insurance 7,524 (16.3) 1,377 (22.9)

Others 4,974 (10.8) 587 (9.8)

DM, diabetes mellitus.

From this, it was found that non-elderly group patients
suffering from diabetes were increasing every year. And it is
the same conclusion as that in Yang Wenying’s research in
2010 (12). With the rapid urbanization and the unhealthy
dietary intake, the risk of diabetes was becoming more and
more and the health of young people had been threatened
as a result.

The general distribution of cancer

From 2016 to 2013, there were more and more cancer
patients every year from 9,381 in 2006 to 30,599 in 2013.
The cancer incidence increased too accordingly. Data in
Table 1 shows that most of the patients who suffered from
cancer during the year of 2006 to 2011 were elderly group
people. It was a significant difference in age (P<0.005,
OR >1.4), indicating that there was positive relationship
between cancer and age. Cancer is a disease which happens
most in old people. However, compared with diabetes
patients, the onset age of cancer was older. Recent years,
it was found that OR value decreased, indicating that the
onset age of tumors was growing in advance. All these
results rightly matched with the phenomena of the onset of
early diabetes. And the unhealthy diet is also an important
reason to cause this disease (13-15).

The general distribution of diabetes with cancer

Age, economic development, lifestyle and environment are
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the related factors to cause the occurrence of diabetes and
cancer (16). In order to analyze the diabetes and cancer, we
applied the hospitalization data on the primary diagnosis
together with other diagnoses. Based on these data, it
was found that the patients with both diabetes and cancer
became more and more from 220 in 2006 to 1,623 in 2013.
And the cancer patients with diabetes increased every year
too. The baseline characteristics of diabetes and diabetes
with cancer patients of hospitalized patients from 2006 to
2013 was shown clearly in 7able 2. From the gender, age,
marital status and health insurance, we can see that they
have had an impact to cause the incidence of cancer in the
population of diabetes. From 7able 3, the cases number
of diabetes patients, cancer patients and patients with
both diseases from 2006 to 2013 can be referred. From
the ratio between the cases and the total case number of
hospitalization, it can be found that the trend is ascending.
The ascending rate has been more clear since 2010. From
Table 4, you can refer to the data of cancer incidence in
diabetic patients. It increased from 9.08% (the number of
diabetes patients is 2,422, while the number of patients with
both diabetes and cancer is 220 in 2006) in 2006 to 16.72%
in 2013 (the number of diabetes patients is 9,704, while the
number of patients with both diabetes and cancer is 1,623 in
2013). Compared with the cancer incidence in the general
population of 0.29% (286 cases per 100,000 persons)
announced in 2013, cancer incidence in diabetes patients
was very higher, therefore it is very worthy to further
explore the relationship between cancer and diabetes.
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Table 3 The gender analysis of diabetes with cancer patients from 2006 to 2013

2006 2007 2008 2009 2010 2011 2012 2013

Variable
Male Female Male Female Male Female Male Female Male Female Male Female Male Female Male Female

Diabetes 5,256 4,957 6,788 7,005 7,599 7,902 9,215 9,677 10,447 11,015 12,246 12,863 14,475 14,475 16,223 16,580
or cancer

Diabetes & 123 97 1756 156 215 185 302 225 428 232 562 341 875 462 1,055 568
cancer

P 0.191 0.189 0.062 <0.005 <0.005 <0.005 <0.005 <0.005

OR 1.20 1.16 1.21 1.41 1.95 1.73 1.89 1.90
OR, odds ratio.

Table 4 The age analysis of diabetes with cancer patients from 2006 to 2013
2006 2007 2008 2009 2010 2011 2012 2013

Variable 1-59 =60 1-59 =60 1-59 =60 1-59 =60 1-59 =60 1-59 =60 1-59 =60 1-59 >60
years years years years years years years years years years years years years years years years

Diabetes 3,656 6,557 4,882 8,911 5,431 10,070 6,420 12,472 7,413 14,049 8,711 16,398 9,921 19,029 11,172 21,631
or cancer

Diabetes 411 2,011 583 3,028 705 3,368 797 4,203 930 4,787 1,210 5,699 1,931 6,824 1,993 7,711

Diabetes & 16 204 45 286 43 357 43 484 53 607 90 813 18 1,219 127 1,496
cancer

P <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
OR 7.11 3.48 4.48 5.79 6.04 4.80 5.39 6.08
OR, odds ratio.

The age distribution of patients with diabetes and cancer

1200 1
Figure 1 shows the age distribution of cancer patients with
diabetes. The horizontal axis represents the year and the 1000 {
vertical axis represents the annual discharges of all ages.
Age is classified into three categories: below 41 years old, g 8007
between 41 and 60 years old and above 60 years old. It 8
was very common for the elderly patients to suffer from 5 6004
both cancer and diabetes. Since 2010, patients below é
41 years old and between 41 to 60 years old increased year 2 404
by year, indicating that more and more younger people
were suffering from the both two diseases (17). From 200 4
Figure 1, the incidence rate of cancer for diabetes patients
in different age groups can be calculated. Most of the 0 L0 8 | i g ) ol
diabetic patients were over 60 years with high incidence of 2006 2007 2008 2009 2010 2011 2012 2013
cancers and the cancer incidence rate in the elderly group Year
patients increased significantly, especially in recent years. It ®1-40 ®m41-60 = 61-100

was a significant difference in age in 7Zable 4 (P<0.005, OR

Figure 1 The age distribution of diabetes with cancer patients.
>3.4) which showed more clearly that age could impact the
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Figure 2 The gender distribution of diabetes with cancer patients.

incidence of cancer for diabetic patients. Therefore, early
detection and intervention in daily life were suggested to be
paid more attention. It is very important for people to have
a healthy lifestyle. Reducing blood sugar levels to prevent
diabetes and high vigilance in the detection of the onset of
cancer are very necessary in life (18,19).

The gender distribution of patients with diabetes and
cancer

Figure 2 shows the gender distribution of diabetes with
cancer patients. It indicates that male cancer patients with
diabetes were more than female and this trend has increased
more obviously in recent years. From 7able 3, it indicates
only a slight difference in gender before 2009 (P>0.05, OR
<1.3). However, since 2009, it is found that there is close
relationship between gender (P<0.005, OR >1.4) and cancer
in diabetes patients. In recent years, Gender differences
plays a more and more important role in occurrence of
cancer. It maybe because that the male patients are more
likely to have taste diet, to smoke, to drink and to have
other bad habits. With the improvement of the living
standard, these bad habits were even worse.

Cancer types of different gender with diabetes

We selected the patients with both diabetes and cancer to
analyze the cancer types with different genders. In Table 5,
the top five cancer diseases for male diabetes patients and
female diabetes patients are listed respectively. Liver cancer
ranks the top 1 for male diabetes patients while breast

© Annals of Translational Medicine. All rights reserved.

Lu et al. T2 diabetes and cancer incidence in China

cancer and uterine cancer are the top 2 for female diabetes
patients (20,21).

Clinical characteristics of diabetes complicated with
gastrointestinal tumors

The general information of diabetes with gastrointestinal
tumors is shown in 7able 6. From the independent sample
test result, it was found that compared with the patients
with simple diabetes, the levels of cholesterol (7zble 7),
triglyceride and low-density lipoprotein cholesterol in
patients with type 2 diabetes mellitus complicated with
gastrointestinal cancer were lower with statistically
significant difference. However, the level of high-density
lipoprotein was higher with statistically significant
difference too. It was found that there was a significant
difference between the blood lipid level of diabetic patients
with gastrointestinal tumor and that of diabetic patients with
other tumors, and the relationship between the cholesterol
level and the incidence of diabetic gastrointestinal tumor

was U-shaped (Table 8, Figure 3).

Average daily cost

Based on the data in Figure 4, the average daily cost
increased every year in the past 7 years. The cost also
increased for diabetes patients, consistent with the increased
average cost of hospitalization. Generally, compared with
other patients, the average hospital costs for patients with
diabetes and cancer are higher. Therefore, for diabetes
patients, the cost burden will be heavier for them if they
suffer from cancer at the same time.

Discussion

Most of the previous studies focused on the mechanism
of diabetes and tumor, and few of the large-scale inpatient
studies. In this study, the incidence of diabetes with different
tumors in different gender and age groups was mainly
analyzed. Through further research, it was found that the
blood lipid level of diabetes with gastrointestinal tumor and
that of diabetes with other tumors were the same. There
were significant differences in lipid levels.

The rapid increase of the incidence and prevalence of
diabetes and cancer make them as the two major diseases
in the world currently, which is a great threaten to human
health. In order to reduce the harm of the two chronic
diseases, the relationship between diabetes and cancer has
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Table 5 The top five cancer disease for diabetes patients
No. Gender 2006 2007 2008 2009 2010 2011 2012 2013
1 Male Non- Liver Liver Liver Liver Liver Liver Liver
Hodgkin’s  cancer cancer cancer cancer cancer cancer cancer
lymphoma
Female  Breast Breast Uterine Uterine Uterine Colorectal Gastric Colorectal
cancer cancer fibroids fibroids fibroids cancer cancer cancer
2 Male Multiple  Prostate Pancreatic Colon Colon Pancreatic Esophageal Prostate
myeloma  cancer cancer cancer cancer cancer cancer
Female Pancreatic Uterine Breast Gastric Cardiac Lymphoma Hodgkin’s Uterine
cancer fibroids cancer cancer adenocarcinoma lymphoma fibroids
3 Male Gastric Non- Lung Colorectal Prostate Lung Lung Esophageal
cancer Hodgkin’s cancer cancer cancer adenocarcinoma cancer cancer
lymphoma
Female Uterine Liver Lung Breast Ovarian Ovarian Uterine Breast
fibroids cancer cancer cancer cancer cancer fibroids cancer
4 Male  Prostate Lung Cardiac Lung Pancreatic Colon Prostate  Pancreatic
cancer cancer adenocarcinoma adenocarcinoma cancer cancer cancer cancer
Female Bladder Pancreatic Liver Lung Pancreatic Hodgkin’s Colorectal Lung
cancer cancer cancer cancer cancer lymphoma cancer cancer
5 Male Lung Gastric Gastric Gastric Colorectal Prostate Gastric Colorectal
cancer cancer cancer cancer cancer cancer cancer cancer
Female Multiple  Ovarian Gastric Pancreatic Colorectal Cardiac Ovarian Pancreatic
myeloma  cancer cancer cancer cancer adenocarcinoma  cancer cancer

getting more attention from the public health researchers
and epidemiologists. There are lots of studies indicating that
diabetes is able to impact the presence of cancer cells (22).
There are also lots of studies indicating that the biological
effects of diabetes can cause the increase the risk of cancer
(23-25). Firstly, diabetic patients with hyperinsulinemia
have high cancer risk because hyperinsulinemia is mitogenic
which can promote the development of malignant
tumor cells. Apoptosis of the stem cells promotes the
development of cancer. And hyperinsulinemia is common
in type 2 diabetic patients, which may be caused by
endogenous insulin resistance, exogenous insulin injection
or increased insulin secretion. Insulin binds to insulin
receptor, activates insulin receptor substrate-1 (IRS-1) and
downstream mitogen activated protein kinase (MAPK),
phosphoinositide-3 kinase/Akt (PI3K/Akt) and Janus
kinase/transcription factor and transcription activator (JAK/
STAT) pathways, which can promote cell proliferation
and protein synthesis and inhibit cell proliferation. Insulin
resistance refers to the impairment of the function of insulin
in peripheral target tissue, which leads to the increase of
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insulin level in blood. In type 2 diabetic patients, insulin
resistance and hyperinsulinemia often exist at the same
time, so in the occurrence of cancer and the risk of death
and other aspects, insulin resistance and hyperinsulinemia
may have a coordinated role in promoting, directly or
indirectly, tumor proliferation, invasion and migration.
Secondly, patients with type 2 diabetes usually have the
oxidative stress which also can impact the mechanisms of
the malignant cells. There are some vitro studies which
have explained that the insulin-like growth factor (IGF-1)
and insulin can have impact on some cancers like prostate
cancer, lung cancer and breast cancer issues (26).

In this paper, we analyzed the clinical data for the
hospitalized patients from the year of 2006 to 2013
including 46,191 cases of diabetes and 6,001 cases with
diabetes and cancer. There were more and more patients
suffered from diabetes and cancer respectively in recent
years. Therefore, the number of patients with both of the
two diseases increased too. Both of the two diseases have
close relationship with age. As people grow older, more and
more patients suffer from both of the two diseases. Obviously,
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Table 6 Basic/clinical characteristics of study participants (x * s)
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General Indexes

Normal (n=38,168)

Gastrointestinal cancer (n=8,055)

Total (n=46,223)

Male, N (%)
Female, N (%)
Age (years)
BMI (kg/m?)
SBP (mmHg)
DBP (mmHg)
FBG (mmol/L)
HbA1c (%)
ALT (U/L)
AST (U/L)

TC (mmol/L)
TG (mmol/L)
HDL (mmol/L)
LDL (mmol/L)
Cr (umol/L)
UA (umol/L)

19,744 (51.7)
18,424 (48.3)
52.33+11.98
26.17+4.68
136.36+16.98
84.24+11.73
8.01+2.82
7.84+1.48
29.75+13.80
32.10+15.36
4.39+1.25
1.53+0.95
1.130.32
2.73+0.91
87.40+17.89
321.57+107.23

4,329 (53.7)
3,726 (46.3)
63.26+13.03
27.01+4.02
137.80+16.43
83.38+10.12
6.41+1.58
8.12+2.63
26.11+13.44
27.64+11.67
4.05+1.31
1.11=0.88
1.18+0.29
2.55+0.83
73.46+15.64
292.88+87.39

24,073 (52.1)
22,150 (47.9)
57.23+9.17
26.38+3.68
137.82+14.61
83.24+9.67
7.43+2.57
8.04+1.49
28.45+6.03
30.51+7.80
4.27+1.27*
1.38+0.85*
1.15+0.31*
2.67+0.88*
82.43+12.01

311.36+76.54

*, P<0.001 was considered as statistically significant difference. BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood
pressure; FBG, fasting blood glucose; HbA1c, glycosylated hemoglobin; ALT, glutamic-pyruvic transaminase; AST, glutamic oxalacetic
transaminase; TC, total cholesterol; TG, triglycerides; HDL, high density lipoprotein; LDL, low density lipoprotein; Cr, creatinine; UA, uric
acid.

Table 7 The comparison of blood lipids between normal and gastrointestinal cancer groups

General Indexes Normal Gastrointestinal cancer t P

TC (mmol/L) 4.39+1.25 4.05+1.31 17.69 0.000*
TG (mmol/L) 1.53+0.95 1.11+0.88 27.77 0.000*
HDL (mmol/L) 1.13+£0.32 1.18+0.29 14.29 0.000*
LDL (mmol/L) 2.73+0.91 2.55+0.83 14.64 0.000*

The t-test with different samples was adopted for comparison between groups. *, P<0.001 was considered as statistically significant

difference. TC, total cholesterol; TG, triglycerides; HDL, high density lipoprotein; LDL, low density lipoprotein.

the number of diabetes and cancer over 50 years old
increased a lot and age is an important factor. Meanwhile,
based on the statistical analysis, it showed that the non-
elderly group patients with these two diseases became more
and more every year. It rightly matches the findings by Yang
Wenying. The unhealthy diet and rapid urbanization let the
two chronic diseases become prevalent in younger people.
In terms of gender, the number of male patients with
the two diseases was more than female patients. Based on
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the analysis of diabetes with cancer patients, male patients
are more likely to have the liver cancer because they have
not good lifestyle such as drinking, smoking and other bad
habits which will have a direct impact on this disease. And
female patients are more likely to suffer from the uterine
fibroids and breast cancer. The identity of gender also
accounts for the impact of diabetes on sex hormones.

Some studies have shown that type 2 diabetes mellitus
is an independent risk factor for the progression of bladder
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Table 8 Number of patients with simple diabetes with different
total cholesterol ranges and number of diabetic patients with
gastrointestinal tumors

TC (mmol/L) Patients Patients with malignant tumors
TC <1 57 20
1<TC <2 693 205
2<TC <3 3,873 951
3<TC <4 10,759 2,393
4<TC <5 12,123 2,426
5<TC <6 6,539 1,274
6<TC <7 3,290 600
7<TC <8 499 95
8<TC <9 153 33
9<TC <10 71 18
10< TC <11 38 12
TC >11 73 28

Chi-square test: P=0.000. TC, total cholesterol.

cancer, which is closely related to the prognosis of patients.
Diabetes mellitus is associated with a higher risk of bladder
cancer in men. There is a great controversy about the
relationship between diabetes and prostate cancer. Some
researches think that prostate cancer is the only cancer
negatively related to diabetes. It is found that the risk of
prostate cancer is reduced by 10-20% in diabetic patients,
which may be related to the decrease of testosterone level
caused by high glucose. However, there are also studies that
suggest that the risk of prostate cancer and its malignancy
are significantly increased in patients with diabetes. Further
discussion is needed to determine whether this dispute is
affected by bias or the course and severity of diabetes. And
long-term bad eating habits are easy to cause cancer of
digestive tract. For example, studies have suggested that
eating irregular, eating fast, overeating, eating leftovers and
other habits are risk factors of gastric cancer. In addition,
a large number of studies have confirmed that high salt
diet is related to the increased incidence and mortality of
gastric cancer. Studies also show that the mortality of gastric
cancer is significantly related to sodium and nitrate, but
the relationship with the former is stronger. For colorectal
cancer, many studies have shown that a Western-style diet
characterized by a large amount of meat, fat, sugar and
sweets can increase the risk of morbidity, but also increase
the risk of diabetes. Meanwhile, it has been confirmed
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Figure 3 The correlation curve between total cholesterol level and
gastrointestinal cancer prevalence in DM patients. DM, diabetes
mellitus.
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epidemiologically that obesity, insulin resistance state
(i.e., metabolic syndrome, polycystic ovary syndrome) and
diabetes have increased the incidence of cancer significantly.
As long as the diabetic disease is confirmed, the patients will
be also suggested to take regular inspections and medical
examinations to check the risk of liver cancer, colorectal
cancer, uterine cancer, breast cancer and other related
cancers, so that cancer could be detected and intervened
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early. It is a complex process before the occurrence of cancer
which usually takes a very long time and it is also impacted
by many factors. In our study, it is very different level of
blood lipid in patients with diabetes mellitus and in patients
with both diabetes and cancer. It may have something to
do with lipid metabolism taking part in multiple cellular
processes including growth, proliferation, differentiation,
apoptosis, inflammation, movement and membrane stability.
Meanwhile, it is suggested to observe the level of blood
lipids in these patients dynamically and to maintain it in the
optimum range to assess their condition and risk of digestive
tract tumors. In the follow-up studies, it is suggested to cover
more research objects like the type of diabetes, duration of
treatment, the degree of control, etc.

In terms of economy, with the improvement of living
standard and the increase of labor costs, the hospital cost
has increased. Because of the technological development,
the emergence of various new medical instruments and the
increasing healthcare demands, the average cost for each
patient has increased accordingly. The financial burden
for diabetic patients has increased every year and therefore
it becomes more difficult for patients with both diabetes
and cancer. Nowadays, in order to avoid the deterioration
of serious disease, lots of highly effective interventions
are used, including prevention screening for the whole
population and personal interventions. It is advisable and
convenient for people to detect and intervene the diseases
as early as we can in our daily life. In order to reduce blood
sugar and to prevent diabetes, a healthy lifestyle should be
actively recommended and the vigilance of cancer genesis
should be improved much too.

With the development of healthcare information
technology, large amounts of medical information data have
been accumulated which will be sure to be a great impact
on medicine, teaching and research. The construction of
data exchange platforms and clinical data repositories have
become the superiority in the development of information
technology which can assist the clinical decisions and
scientific research. In this paper, through the analysis of the
8-year hospitalization data in the First Affiliated Hospital of
Nanjing Medical University, the relationship between cancer
disease and diabetes disease is able to be analyzed. Firstly,
the data warehouse of diabetes and cancer is established to
analyze all the data. Then the clinical big data is applied in
the clinical medical research. As the development of medical
information systems, a large amount of data has already
been accumulated. The healthcare reform can be promoted
through information technology by fully exploiting big data
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in medicine to support clinical research and by improving
the quality of medical management.

Conclusions

With the help of all statistics, this research is able to present
the positive relationship between diabetes and cancer
successfully. The younger individuals below 50 years old are
the main research objects among all Chinese population. In
addition, many factors like gender and insurance type also
contribute to the positive effect in different degrees. Cancer
patients with diabetes occur more frequently in male patients
than in female patients. Compared with the diabetes patients
with more complete insurance, diabetes patients without
insurance are more likely to suffer from cancer disease.
This finding proposes that to remind the public health
workers and physicians to control the diabetes effectively
in younger people is very urgent and important. More, it is
very important for women to pay more attention to set up
a healthy lifestyle by giving up bad eating habits. What is
really important is that we need to call for a promotion of the
comprehensive health policy to improve the public health
and to reduce the risk of cancer for diabetic patients.
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