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[ Abstract ] Background and objective There is a certain correlation between vitamin nutritional status and cancer
patients. Studies have shown that vitamin deficiency increases the risk of cancer. The purpose of this study is to understand
the vitamin D nutritional status of cancer patients and to provide scientific basis for further nutritional intervention. Methods
Cancer patients who visited Shandong Cancer Hospital from July 2017 to June 2019 were included in this retrospective study.
Serum 25-hydroxyvitamin D [25(OH)D] concentrations were measured. Univariate analysis and multiple linear regression
analysis were carried out using SPSS 20.0. Results A total of 2,487 cancer patients were evaluable for this analysis. Mean
25(OH)D concentration was (12.70£6.82) ng/mL; the prevalence of vitamin D deficiency [25(OH)D concentration less
than 20.00 ng/mL] was of 92.20%. In univariate analysis, age, body mass index (BMI), season and types of cancer were associ-
ated with 25(OH)D concentrations. In the multivariate analysis, BMI (f=0.71), age ($=-0.56), season ($=-0.99 for winter;
=-0.76 for autumn vs summer) and types of cancer (p=-1.17 for lung cancer; p=-1.4S for esophageal-gastric cancer; f=-1.0S
for colorectal cancer vs other types of cancer) were independently and significantly associated with 25(OH)D levels (P<0.05).
Conclusion Vitamin D deficiency was highly prevalent among cancer patients. Age, BMI, season and types of cancer may be
associated with 25(OH)D levels, which indicate that monitoring of vitamin D level for cancer survivor should be taken into ac-
count.
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Tab 1 Characteristics of study participants and comparison of 25(0H)D concentration according to clinical variables (n=2,487)

Variables n % Serum 25(0OH)D concentration P
Mean®SD SE
Gender 0.220
Male 1,173 4717 12.87£7.17 0.21
Female 1,314 52.83 12.54£6.50 0.18
Age (yr) 0.020
<17 15 0.60 11.881+4.26 1.10
18-40 287 12.14 13.53%8.23 0.49
41-65 1,638 65.86 12.75%+6.58 0.16
>66 547 21.99 12.11£6.75 0.29
BMI (kg/m?) 0.002
<18.49 157 6.31 11.26%5.01 0.40
18.50-23.99 1,182 47.53 12.48%7.10 0.21
>24.00 1,148 46.16 13.12+6.71 0.20
Seasons 0.013
Spring 930 37.39 12.90£7.74 0.25
Summer 564 22.68 13.271+6.46 0.27
Autumn 468 18.82 12.31+6.24 0.29
Winter 525 21.11 12.07+5.85 0.26
Types of cancer <0.001
Lung cancer 340 13.67 12.13£6.12 0.33
Breast cancer 602 24.21 12.85£5.59 0.23
Esophageal-gastric cancer 420 16.89 11.71£5.69 0.28
Colorectal cancer 245 9.85 12.35+5.77 0.37
Other types of cancer 880 35.38 13.38+8.38 0.28
Time since diagnosis (mon) 0.166
0-3 1,261 50.70 12.97%+7.53 0.21
4-12 521 20.95 12.2416.98 0.31
13-36 438 17.61 12.42+5.04 0.24
>37 267 10.74 12.71£5.37 0.33

25(0H)D: 25-hydroxy vitamin D; SD: standard deviations; BMI: body mass index.
The 25(0H)D concentration was shown as mean and standard deviation (Mean=®SD) in various variables. Categorical variables were reported

as frequencies and percentages (%) and comparisons of 25(0OH)D concentration in various variables were analyzed using One-way analysis of

variance (ANOVA). The variables with P<0.05 were selected in the multiple linear regression analysis. P<0.05 indicates statistically significant

differences of 25(0OH)D concentration among various groups of categorical variables.
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Tab 2 Distribution of participants’ characteristics according to vitamin D deficiency

Variables Serum 25(0OH)D concentration P
<20 ng/mL (n=2,293) =20 ng/mL (n=194)
Gender 0.940
Male 1,081 (47.14%) 92 (47.42%)
Female 1,212 (52.86%) 102 (52.58%)
Age (yr) 0.049
<17 15 (0.65%) 0(0.00%)
18-40 256 (11.16%) 31 (15.98%)
41-65 1,507 (65.73%) 131 (67.53%)
>66 515 (22.46%) 32 (16.49%)
BMI (kg/m?) 0.044
<18.49 151 (6.59%) 6 (3.09%)
18.50-23.99 1,097 (47.84%) 85 (43.82%)
>24.00 1,045 (45.57%) 103 (53.09%)
Seasons 0.925
Spring 859 (37.46%) 71 (36.60%)
Summer 517 (22.55%) 47 (24.23%)
Autumn 434 (18.93%) 34 (17.52%)
Winter 483 (21.06%) 42 (21.65%)
Types of cancer 0.003
Lung cancer 321 (14.00%) 19 (9.79%)
Breast cancer 559 (24.38%) 43 (22.16%)
Esophageal-gastric cancer 397 (17.31%) 23 (11.86%)
Colorectal cancer 229 (9.99%) 16 (8.25%)
Other types of cancer 787 (34.32%) 93 (47.94%)
Time since diagnosis (mon) 0.055
0-3 1,146 (49.98%) 115 (59.28%)
4-12 483 (21.06%) 38(19.59%)
13-36 415 (18.10%) 23 (11.86%)
>37 249 (10.86%) 18 (9.28%)
£ 3 SREMEERADHH25 (OH) DIKEREERE R
Tab 3 The determinants of 25(0H)D concentration in multiple linear regression analysis
Item B (95%Cl) t P B (standardized coefficients)
Age (yr) 0.56 (-1.04-0.09) -2.34 0.019 -0.049
BMI (kg/m?) 0.71(0.26-1.16) 3.11 0.002 0.063
Season
Autumn (Autumn vs summer ) -0.76 (-1.47--0.05) -2.10 0.036 -0.043
Winter (Winter vs summer) -0.99 (-1.67--0.32) -2.88 0.004 -0.059
Types of cancer
Lung cancer (Lung cancer vs other types of cancer) -1.17 (-2.00--0.34) -2.76 0.006 -0.059
Esophageal-gastric cancer (Esophageal-gastric cancer vs other types of cancer) -1.45(-2.25--0.64) -3.52 <0.001 -0.079
Colorectal cancer (Colorectal cancer vs other types of cancer) -1.05(-1.98--0.12) -2.20 0.028 -0.046
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