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Abstract

Background: The aim of this study is to investigate whether vitamin 
D, calcium, ferritin, and uric acids play a beneficial biomarker role in 
the prevention of colorectal cancer (CRC) risk.

Methods: The case-control design was employed, including 650 CRC 
cases and 650 controls aged 35 to 70 years, comprising both men and 
women. The study encompasses sociodemographic data, clinical in-
formation, radiological diagnoses, and biochemical measurements.

Results: Statistically significant differences were observed between 
CRC and controls in terms of age, diagnostic radiology, tomography, 
positron emission tomography/computed tomography (PET/CT), 
colonoscopy, CRC awareness, risk factors, age, genetics, exposure 
to chemicals, inadequate nutrition, smoking, hookah and alcohol 
use. Significant differences were also identified in intestinal inflam-
mations, obesity, processed foods (P < 0.001), abdominal pain and 
cramps, diarrhea, constipation, blood in stool, bloating (gas), irrita-
ble bowel, nausea/vomiting, anemia, stress, fatigue, weakness, and 

weight loss. Regarding biochemical parameters, statistically signifi-
cant differences were found between CRC and controls in terms of 
hemoglobin, glycated hemoglobin (HbA1c), fasting blood glucose 
(FBG), vitamin D, neutrophil level, red blood cell (RBC), white blood 
cell (WBC), platelet level, platelet count, hematocrit, potassium, so-
dium (Na), calcium, creatinine, cholesterol, high-density lipopro-
tein (HDL), low-density lipoprotein (LDL), bilirubin, uric acid, iron 
(Fe), ferritin, C-reactive protein (CRP), total protein, systolic blood 
pressure (SBP), and diastolic blood pressure (DBP) parameters (P < 
0.001). Multivariate stepwise regression analysis was performed to 
find the best risk factors for the diagnosis of CRC as the depend-
ent variable. As a result of the analysis, intestinal inflammation (P < 
0.001), nausea/vomiting (P < 0.001), stomach pain (P = 0.003), hook-
ah-smoking (P = 0.034), uric acid (P < 0.001), bilirubin (P < 0.001), 
cigarette smoke exposure (P = 0.033), processed food consumption 
(P = 0.002), calcium levels (P = 0.029), vitamin D deficiency (P < 
0.001), and ferritin (P < 0.001) levels were identified as significant 
determinants for CRC.

Conclusions: The current study demonstrated that vitamin D, cal-
cium, ferritin, and uric acids play a beneficial biomarker role in re-
ducing the risk of CRC prevention. The increase in CRC rates may be 
associated with lifestyle, environmental and hereditary factors, nutri-
tion, alcohol consumption, hookah use, and cigarette smoking.

Keywords: Epidemiology; Colorectal; Calcium; Vitamin D; Uric 
acids; Lifestyle; Cigarette smoking; Nargile-hooker and alcohol use

Introduction

Colorectal cancer (CRC) is the third most commonly diag-
nosed cancer worldwide, ranking as the third most frequent 
cancer in males and the second most frequent cancer in fe-
males [1]. In the year 2020 alone, there were over 1.9 million 
new cases of CRC reported. However, the morbidity and mor-
tality of CRC vary significantly from country to country [1-
3]. While the highest incidence rates of CRC are found in the 
wealthiest developed countries, the lowest rates are observed 
in some of the poorest developing nations. This geographical 
diversity is primarily linked to differences in nutrition, life-
style, genetics, and environmental factors [3-7]. Specifically 
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identified diet risk factors for CRC include the consumption of 
red meat, processed meat, high-fat diets, and alcohol intake [2, 
3]. Conversely, diets rich in plant-based fiber, as well as the con-
sumption of whole grains or dairy products, have been shown to 
provide protection against CRC development [2-4], Nonethe-
less, in developing countries, CRC rates are rapidly increasing, 
potentially attributed to the adoption of Western lifestyles by 
these societies [5-7]. An increase in the incidence of early-onset 
CRC, defined as CRC diagnosed before the age of 50, has been 
globally confirmed within the past 50 years [1-8].

It is known that vitamin D and calcium reduce CRC in-
cidence by influencing cell proliferation, differentiation, and 
apoptosis [8-14]. Studies have reported that higher serum lev-
els of vitamin D may reduce the risk of CRC, and findings also 
suggest that calcium intake plays a beneficial role in reducing 
the incidence of CRC [11-13]. However, there are few inter-
vention studies defining the relationship between vitamin D, 
calcium, and CRC [11-15].

Previous reviews on colon cancer have focused on specific 
risk factors such as lifestyle [7, 16-21], iron [16], obesity [17], 
physical inactivity [18], dietary fiber intake [22-24], red meat 
consumption [25, 26], and hereditary CRC [5, 19]. Currently, 
there are no prospective studies that have explored the impact 
of vitamin D, calcium, ferritin, and uric acid on the formation 
of CRC [27, 28]. Nevertheless, the clinical evidence regarding 
the preventive role of vitamin D, calcium, ferritin, and uric 
acid supplementation in CRC remains uncertain [10-14]. The 
aim of this study is to investigate whether vitamin D, calcium, 
ferritin, and uric acids play a beneficial biomarker role in the 
prevention of CRC risk.

Materials and Methods

Participants

A cross-sectional investigation was carried out involving par-
ticipants aged 35 to 70 years who sought medical care at the 
Oncology and Gastrointestinal Clinics, as well as Out-Patient 
Clinics, at the Istanbul Medipol University Hospital. The study 
adhered to the principles outlined in the Declaration of Helsin-
ki (1964) and obtained ethical clearance and approval from the 
Ethics Committee (RP# and IRB# E-10840098-772.02-2645).

The determination of the sample size was based on the an-
ticipated proportion in controls (P = 0.01), assumed odds ratio 
(OR = 4), confidence interval (CI = 0.99), and power = 0.80. 
Consequently, the final sample comprised 650 subjects with 
CRC compared to 650 controls (without CRC), encompassing 
both males and females aged 35 - 70 years.

The study encompassed diverse demographic factors, in-
cluding age, gender, body mass index (BMI), smoking and 
alcohol habits, physical activity, intestinal inflammations, 
abdominal pain and cramps, diarrhea, constipation, irritable 
bowel, blood in the stool, and pre-existing health conditions. 
Patient evaluation was conducted through magnetic resonance 
angiography (MRA), magnetic resonance imaging (MRI), pos-
itron emission tomography/computed tomography (PET/CT), 
and colonoscopy.

Biochemical and vitamin D assessment

Biochemical parameters measured in the study included he-
moglobin, serum ferritin, magnesium, potassium, phospho-
rous, creatinine, fasting glucose levels, glycated hemoglobin 
(HbA1c), high-density lipoprotein (HDL), low-density lipo-
protein (LDL), cholesterol, albumin, triglyceride, uric acid, 
bilirubin, triglyceride, systolic and diastolic blood pressure 
(SBP and DBP). The serum levels of vitamin D in the par-
ticipants were measured using competitive radioimmunoassay 
(RIA) with the 25-hydroxy vitamin D test, which was conduct-
ed using DiaSorin method as described in previous studies [9, 
10, 15].

Statistical analysis

Student’s t-test was used to ascertain the significance of differ-
ences between mean values of two continuous variables. Chi-
square analysis was performed to test for differences in pro-
portions of categorical variables between two or more groups. 
OR and 95% CI were calculated by using Mantel-Haenszel 
test. The stepwise logistic regression analysis was performed 
to find out the best predictors for diagnosis of malignancy as 
dependent variable. The level P < 0.05 was considered as the 
cut-off value for significance.

Results

There were statistically significant differences between CRC 
and control groups in terms of age, diagnostic radiology, tomog-
raphy, PET/CT, colonoscopy, CRC awareness, risk factors, age, 
genetics, exposure to chemicals, inadequate nutrition, smoking, 
hookah/nargile, and alcohol use, intestinal inflammations, obe-
sity, and processed foods (P < 0.001). Demographic and clinical 
characteristics comparisons of risk factors between CRC and 
control subjects are presented in Table 1.

Table 2 presents statistically significant differences in the 
comparison of functional gastrointestinal disorders (FGID) 
symptoms between CRC and control groups: abdominal pain, 
abdominal cramps, diarrhea, constipation, blood in stool, bloat-
ing (gas), irritable bowel, nausea/vomiting, anemia, stress, 
feeling of fatigue, weakness, and weight loss (P < 0.001).

When compared with control subjects, CRC subjects 
showed a significant decrease in hemoglobin, vitamin D, red 
blood cell (RBC), white blood cell (WBC), lymphocyte, plate-
let levels, hematocrit, potassium, sodium (Na), creatinine, cho-
lesterol, HDL, LDL, bilirubin, iron (Fe), ferritin, C-reactive 
protein (CRP) levels, while HbA1c, fasting blood glucose 
(FBG), neutrophil level, platelet, calcium, triglyceride, uric 
acid, total protein, SBP, and DBP increased significantly. Sta-
tistical analysis revealed a correlation of r = 0.278 and P < 
0.001 between carcinoembryonic antigen (CEA) and 6-month 
follow-up. Comparisons of clinical biochemistry parameters 
between CRC and control subjects are presented in Table 3.

Multivariate stepwise regression analysis was conducted 
to identify the best risk factors for patients diagnosed with 
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Table 1.  Sociodemographic and Lifestyle Habits by CRC and Control (N = 1,300)

Variables CRC (n = 650), n (%) Control (n = 650), n (%) OR (95% CI) P value
Age groups (in years)
  < 55 258 (39.7) 105 (16.2) 1.41 (2.63 - 4.43) 0.001
  > 55 392 (62.3) 545 (63.8) 1.0
Gender
  Male 341 (52.5) 340 (52.3) 1.06 (0.81 - 1.23) 0.956
  Female 309 (47.5) 310 (47.7) 1
BMI (kg/m2)
  Normal (< 25 kg/m2) 158 (25.8) 192 (29.5) 1
  Overweight (29 - 30 kg/m2) 266 (40.9) 288 (44.3) 1.06 (0.81 - 1.38) 0.690
  Obese (> 30 kg/m2) 216 (33.2) 170 (26.2) 1.45 (1.09 - 1.94) 0.011
Tomography (last 6 months)
  Yes 524 (89.6) 168 (26) 5.13 (4.36 - 6.02) 0.001
  No 126 (9.4) 472 (74) 1.0
PET/CT (last 6 months)
  Yes 190 (29.2) 50 (7.7) 1.82 (1.66 - 2.00) 0.001
  No 460 (70.8) 600 (92.3) 1.0
Colonoscopy (last 6 months)
  Yes 623 (95.8) 113 (17.4) 17.68 (12.22 - 25.58) 0.001
  No 27 (4.2) 537 (82.6) 1.0
CRC awareness
  Yes 537 (82.6) 163 (25.1) 4.07 (3.43 - 4.83) 0.001
  No 113 (17.4) 487 (74.9) 1.0
Risk factor of colon cancer
  Genetic factors
    Yes 137 (21.1) 54 (8.3) 1.55 (1.39 - 1.73) 0.001
    No 513 (78.9) 590 (91.7) 1.0
  Exposure to chemicals
    Yes 62 (9.5) 27 (4.2) 1.43 (1.23 - 1.66) 0.001
    No 588 (90.5) 623 (95.8) 1.0
  Malnutrition
    Yes 125 (19.2) 78 (12.0) 1.74 (1.28 - 2.37) 0.001
    No 525 (80.8) 572 (88.0) 1.0
  Smoking
    Yes 120 (18.5) 60 (9.2) 2.22 (1.59 - 3.10) 0.001
    No 530 (81.5) 590 (90.8) 1.0
  Hookah/nargileh use
    Yes 75 (11.5) 40 (6.2) 1.98 (1.35 - 2.96) 0.001
    No 575 (88.5) 610 (93.8) 1.0
  Alcohol use
    Yes 85 (13.1) 60 (9.2) 1.42 (1.10 - 2.01) 0.001
    No 565 (86.9) 590 (90.8) 1.0
  Intestinal inflammations
    Yes 207 (31.8) 82 (12.6) 3.23 (2.43 - 4.30) 0.001
    No 443 (68.2) 568 (87.4) 1.0
  Obesity
    Yes 109 (16.8) 64 (9.8) 1.84 (1.32 - 2.56) 0.001
    No 541 (83.2) 586 (90.2) 1.0
  Processed foods
    Yes 145 (22.3) 84 (12.9) 1.93 (1.44 - 2.59) 0.001
    No 505 (77.7) 566 (887.1) 1.0

CRC: colorectal cancer; BMI: body mass index; PET/CT: positron emission tomography/computed tomography; OR: odds ratio; CI: confidence interval.
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CRC as the dependent variable. In the analysis, intestinal in-
flammation (P < 0.001), nausea/vomiting (P < 0.001), stomach 
pain (P ≤ 0.003), hookah/nargile use (P = 0.034), uric acid (P 

< 0.001), bilirubin (P < 0.001), cigarette smoke (P = 0.033), 
processed foods (P = 0.002), calcium (P = 0.029), vitamin D 
deficiency (P < 0.001), and ferritin (P < 0.001) were identified 

Table 2.  Comparison of CRC Developing Functional Gastrointestinal Symptoms With Controls (N = 1,300)

Variables CRC (n = 650), n (%) Control (n = 650), n (%) OR (95% CI) P value
Pain in abdomen
  Yes 162 (24.9) 79 (10.3) 2.39 (1.78 - 3.22) 0.001
  No 488 (75.1) 571 (87.7) 1.0
Cramp in abdomen
  Yes 151 (23.2) 94 (14.5) 1.79 (1.34 - 2.37) 0.001
  No 499 (76.8) 556 (84.5) 1.0
Diarrhea
  Yes 160 (24.6) 114 (17.5 1.53 (1.17 - 2.10) 0.001
  No 490 (75.4) 536 (82.5) 1.0
Constipation
  Yes 184 (28.3) 67 (10.3) 3.43 (2.53 - 4.66) 0.001
  No 466 (71.7) 583 (89.7) 1.0
Blood in the stool
  Yes 128 (19.7) 75 (11.5) 1.88 (1.38 - 2.58) 0.0011
  No 522 (80.3) 575 (88.5) 1.0
Bloating (flatulence)
  Yes 172 (26.5) 112 (17.2) 1.72 (1.32 - 2.26) 0.001
  No 478 77.5) 538 (88.8) 1.0
Irritable bowel
  Yes 122 (18.8) 62 (9.5) 2.19 (1.57 - 3.04) 0.001
  No 578 (81.2) 587 (90.5) 1.0
Nausea/vomiting
  Yes 154 (23.7) 81 (12.5) 12.18 (1.62 - 2.92) 0.001
  No 496 (76.3) 569 (87.5) 1.0
Anemia
  Yes 146 (22.5) 99 (15.2) 1.61(1.21 - 2.13) 0.001
  No 504 (77.5) 5517 (84.8) 1.0
Stress
  Yes 148 (22.8) 61 (9.4) 2.84(2.06 - 3.92) 0.001
  No 502 (77.2) 589 (90.6) 1.0
Feeling fatigue weakness
  Yes 170 (26.2) 110 (16.9) 1.73 (1.32 - 2.27) 0.001
  No 488 (73.8) 540 (83.1) 1.0
Weight loss
  Yes 125 (19.2) 61 (9.4) 2.29 (1.65 - 3.9) 0.002
  No 525 (80.8) 589 (90.6) 1.0
Physical exercise
  Yes 143 (22.0) 189 (29.1) 1.20 (1.07 - 1.34) 0.003
  No 507 (78.0) 461 (70.9) 1.0

CRC: colorectal cancer; OR: odds ratio; CI: confidence interval.
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as significant determinants for CRC. Risk factors in CRC sub-
jects are provided in Table 4.

Discussion

CRC is one of the most prevalent cancers worldwide. In nu-
merous evidence-based studies, dietary patterns, dairy and 
dairy products, meat, vegetables, milk, cheese, smoking and 
e-cigarettes, hookah/nargile, BMI, obesity, alcohol consump-
tion, physical activity and exercise, and sedentary lifestyle 
have been well established as risk factors for CRC [5-9]. This 
is the first prospective case-control study investigating the re-
lationship between CRC and levels of vitamin D, calcium, fer-
ritin, and uric acids. These clinical biochemistry parameters 
may play a useful marker role in reducing the risk of CRC for 
participant patients. Therefore, in addition to these modifiable 

risk factors, the clinical observation and statistical evaluation 
of biochemical parameters are crucial in preventing CRC risk. 
Most recently study reported that healthy lifestyle was strong-
ly inversely associated with CRC risk [7]. This is consistent 
and confirmative with our current reported study.

While identifiable hereditary factors are found in approxi-
mately 20% of CRC diagnoses, specific germline mutations 
characterize about 5% of all colon cancer cases [29, 30]. The 
estimated incidence of Lynch syndrome, the most common he-
reditary syndrome, is 5-7% of all CRC cases [5, 7, 21, 29]. The 
current study revealed that genetic risk is statistically associ-
ated with CRC at 1.55 (1.39 - 1.73), P > 0.001 (Table 1).

There is evidence supporting the relationship between 
lifestyle factors such as diet, smoking, alcohol consumption, 
obesity, and exercise with CRC [7, 18, 19]. Various studies have 
shown that smoking is significantly associated with CRC in-
cidence and mortality in individuals, and it also increases the 

Table 3.  Clinical Biochemistry Baseline Value Among CRC and Control Subjects (N = 1,300)

Variables CRC (n = 650), mean ± SD Control (n = 650), mean ± SD P value
Hemoglobin (g/dL) 12.76 ± 0.78 13.00 ± 1.06 0.001
HbA1c (%) 6.37 ± 0.64 6.14 ± 0.46 0.001
Fasting blood glucose (mmol/L) 6.53 ± 0.78 6.32 ± 0.54 0.001
Vitamin D (mmol/L) 16.03 ± 7.21 21.35 ± 8.07 0.009
Neutrophil level (× 109/L) 6.33 ± 0.24 5.66 ± 0.18 0.001
Red blood cell (RBC) (× 1012/L) 4.18 ± 0.49 4.386 ± 0.46 0.001
White blood cell (WBC) (× 109/L) 7,723.7 ± 1,502 8,344.9 ± 2,049 0.001
Lymphocyte (× 103/µL) 1.62 ± 0.93 2.06 ± 0.83 0.038
Platelet (/mm3) 222.1 ± 93.6 207 ± 102 0.001
Hematocrit (%) 34.70 ± 6.54 37.1 ± 5.61 < 0.001
Aspartate transaminase (U/L) 26.10 ± 13.0 25.8 ± 11.3 0.644
Alanine transaminase (U/L) 21.00 ± 0.93 20.4 ± 7.4 0.470
Potassium (mEq/L) 3.72 ± 0.91 4.46 ± 0.76 0.001
Na (mEq/L) 133.6 ± 4.59 136.1 ± 4.89 0.001
Calcium (mg/dL) 5.19 ± 0.50 3.59 ± 0.45 0.001
Creatinine(mmol/µL) 57.45 ± 16.90 70.4 ± 26.5 0.001
Cholesterol (mmol/L) 3.740 ± 0.43 6.04 ± 0.77 0.011
HDL (mmol/L) 1.39 ± 0.14 3.55 ± 0.58 0.001
LDL (mmol/L) 2.78 ± 0.64 5.02 ± 0.43 0.001
Bilirubin (µmol/L) 6.19 ± 2.09 10.71 ± 3.16 0.001
Triglyceride (mmol/L) 2.59 ± 0.38 1.75 ± 0.49 0.058
Uric acid (mg/L) 4.32 ± 0.49 4.18 ± 0.52 0.001
Fe (µg/L) 66.7 ± 20.51 71.3 ± 24.9 0.001
Ferritin (µg/L) 82.1 ± 15.44 99.2 ± 14.38 0.001
C-reactive protein (CRP) (µg/L) 0.79 ± 0.08 0.92 ± 0.09 0.001
Total protein (µg/L) 6.37 ± 0.89 6.16 ± 0.818 0.027
Systolic blood pressure (mm Hg) 128.82 ± 12.48 125.53 ± 12.00 0.001
Diastolic blood pressure (mm Hg) 79.29 ± 10.82 77.64 ± 9.81 0.002

CRC: colorectal cancer; HbA1c: glycated hemoglobin; HDL: high-density lipoprotein; LDL: low-density lipoprotein.
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risk of CRC development [20-26]. Smoking, hookah use, and 
alcohol consumption are risk factors for CRC [31-33]. Smoking 
increases CRC risk in a dose-dependent manner with intensity 
and duration, and quitting smoking reduces CRC risk [31, 32]. 
In our study, CRC risk linearly increased with smoking intensity 
and duration. Physical activity reduces CRC risk [34], but the 
available evidence is primarily derived from self-reported rec-
reational and occupational activity, with less known about the 
contribution of other areas of physical activity, such as transpor-
tation and home-related activities. Engaging in 1 h of exercise 
per week was associated with a lower prevalence of CRC [34].

Iron deficiency anemia is the most common symptom in 
CRC patients. While malignancy leads to functional iron defi-
ciency, chronic blood loss can cause absolute iron deficiency 
and depletion of iron stores [35, 36]. In our study, hematocrit, 
RBC, WBC, and hemoglobin levels were significantly de-
creased in CRC patients. The decrease in Fe and ferritin levels 
in the CRC group indicates a significant reduction in hemat-
opoiesis. Additionally, bilirubin, a byproduct of hemoglobin 
breakdown and an endogenous antioxidant believed to have 
cancer-preventive properties, was found to be significantly de-
creased in the CRC group in our study (Table 3).

Evaluation and treatment of biochemical parameters are of 
great importance in patients with CRC. Studies have reported a 
higher risk of CRC associated with lower HDL and higher tri-
glycerides (TG, dyslipidemia markers) levels [6]. In our study, 
cholesterol, HDL, and LDL levels were significantly decreased 
in CRC patients. Considering that vitamin D synthesis occurs 
through cholesterol, our study revealed a significant decrease 
in vitamin D levels in the CRC group compared to the control 
group alongside the decreased cholesterol levels (Table 3).

Increased levels of FBG, along with increased HbA1c, 
have been previously reported as a risk factor in CRC patients 
[37]. Increased FBG not only directly affects the cardiovascu-
lar system but also affects the gastrointestinal system by caus-
ing epithelial dysfunction. An increase in platelet levels, which 
are procoagulant markers, accompanies increased neutrophil 
levels in tissues [38]. Our study supports this hypothesis, as 
we observed an increase in HbA1c, FBG, neutrophil levels, 

platelet levels, and calcium levels in CRC patients (Table 3).
Furthermore, the increase in calcium levels in CRC pa-

tients in our study may be a consequence of the decrease in 
vitamin D levels. Serum uric acid may play a significant role 
in the emergence of CRC in both men and women [27]. In 
a recent large-scale cohort study [28], authors found a posi-
tive relationship between serum uric acid and the risk of CRC 
occurrence, especially in men, in young and middle-aged in-
dividuals (≤ 65 years), and in normal individuals. Although 
the results vary among compiled studies, the outcomes of the 
meta-analysis suggest that, as in our study, elevated serum uric 
acid may be associated with an increased risk of CRC in the 
adult population [28].

Serum vitamin D levels in CRC patients indicate disrup-
tions in steroid and lipid metabolism. The increase in LDL, 
platelet, and HbA1c levels, along with the accompanying rise 
in SBP and DBP, signifies the presence of epithelial tissue 
damage, as seen in cardiovascular diseases. Furthermore, the 
decrease in ferritin and uric acid levels, described as endog-
enous antioxidants in CRC patients, suggests that nutritional 
habits and environmental factors, including smoking, hookah 
(nargile) use, and alcohol consumption, are crucial contribu-
tors to damage at the core (Table 4).

Study strengths and limitations

The current study has several limitations. Firstly, the design 
of current study is not ideal matched case and control study. 
The results could not establish a causal relationship between 
vitamin D, calcium, uric acids, and CRC because of its obser-
vational nature. Second, the present study could not evaluate 
the effect of biochemistry lab parameters alterations on tumors 
over time, as they were measured only twice. Third, the study 
may not reach to the target patients in population as a bias, 
which is very hard to avoid. Fourth, the clinical assessment 
and test performed for the CRC might be misclassified; there-
fore, the results should be interpreted with great caution, even 
though they are based on a large sample size.

Table 4.  The Predictor Risk of CRC Using Multivariate Stepwise Regression Analysis (N = 1,300)

Independent variables Regression coefficients Standard error Wald value P value Exp (B) 95% CI
Intestinal inflammation 1.064 0.228 21.704 0.001 2.897 1.852 - 4.532
Nausea/vomiting 0.896 0.247 13.210 0.001 2.451 1.511 - 3.974
Stomach pain 0.766 0.256 8.961 0.003 2.151 1.303 - 3.553
Nargileh/hookah use 0.564 0.267 4.478 0.034 1.758 1.042 - 2.964
Uric acids 0.556 0.112 24.387 0.001 1.740 1.397 - 2.168
Bilirubin 0.530 0.035 234.430 0.001 1.699 1.587 - 1,818
Cigarette smoke 0.487 0.228 4.571 0.033 1.628 1.041 - 2.545
Processed foods 0.420 0.139 9,148 0.002 1.521 1.159 - 1.997
Calcium 0.404 0.185 4.746 0.029 1.497 1.041 - 2.153
Vitamin D deficiency 0.080 0.012 45.177 0.001 1.083 1.058 - 1,109
Ferritin 0.150 0.050 10.423 0.001 1.015 1.006 - 1.024

CRC: colorectal cancer; CI: confidence interval.
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Conclusions

The current study revealed that vitamin D, calcium, ferritin 
and uric acids play a useful role as markers in reducing the risk 
of CRC in patients. The rising rates of CRC can be attributed 
to lifestyle, cigarette smoking, nargileh use, alcohol consump-
tion, as well as dietary, environmental, and hereditary factors.
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