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Abstract

Background: Urinary stone disease (USD) refers to the presence of stones or salt crystals within the urinary tract, with calcium
stones accounting for approximately 80% of cases. Increased urinary calcium and phosphorus excretion predispose individuals
to urinary stones, with hypercalciuria being the most significant risk factor. Vitamin D plays a pivotal role in modifying urine
calcium and phosphorus excretion, and it enhances calcium and phosphorus reabsorption in the kidneys. Urinary stone disease
is a recognized risk factor for chronic kidney disease (CKD) and may also lead to life-threatening complications such as perinephric
abscesses, urosepsis, and urinary tract malignancies. The role of serum vitamin D and its effects on serum calcium and phosphorus
in urinary stone formation have been subjects of controversy.

Objectives: This study aims to evaluate the associations between serum calcium, phosphorus, and vitamin D levels and urinary
stones.

Methods: This retrospective study involved two groups of 90 patients, one with urinary stones and the other without. Demographic
and biochemical data, including serum calcium, phosphorus, and 25-(OH) vitamin D levels, were recorded for all patients. Patients
were categorized into four groups based on their serum vitamin D levels: Excess, sufficient, insufficient, and deficient. The presence
and characteristics of urinary stones were assessed using non-contrast CT scans.

Results: The mean age of the patients was 54.62 + 15.46 years. Laboratory investigations revealed mean serum calcium, phosphorus,
and vitamin D levels of 9.56 + 0.65 mg/dL, 3.53 £ 0.79 mg/dL, and 25.05 *+ 12.96 ng/mL, respectively. This study demonstrated a
significant correlation between serum calcium levels and the maximum diameter of urinary stones (correlation = 0.313, P-value
=0.005). No other significant associations were found between serum calcium, serum phosphorus, and serum vitamin D levels and
the number of kidney stones, stone laterality, and type of kidney stone. There was also no significant difference between the two
groups.

Conclusions: In conclusion, the role of serum calcium, phosphorus, and 25-(OH) vitamin D levels in urinary stone formation
remains controversial. This study suggests that there is no significant association between serum calcium, phosphorus, or 25-(OH)
vitamin D and urinary stones, except for a positive association between serum calcium and the diameter of the stone.
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1. Background

Urinary stone disease (USD) refers to the presence of
stones or crystalline material within the urinary tract.
It affects approximately 12% of the global population,
with a lifetime risk of formation at 8.8%, and it is more
commonly observed in men. The risk of urinary stone
formation increases with age, with the highest incidence
occurring between the fourth and sixth decades of life

(1). The incidence of urinary stone formation is nearly
0.5% per year in North America and Europe, and 50% of
patients with a history of urinary stones may be at risk
of developing a second stone within the next 10 years (2,
3). Various factors may contribute to the formation of
urinary calculi, including socioeconomic status, dietary
habits, fluid intake, and underlying medical conditions
such as hypertension and diabetes mellitus (3-5).
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Urinary stone disease is recognized as a risk factor
for chronic kidney disease (CKD), and over time, it can
progress to end-stage renal disease due to scarring
resulting from hydronephrosis (6). Urinary stones can
lead to life-threatening complications such as urinary
tract infections, perinephric abscesses, and urosepsis. If
not appropriately treated, these complications have the
potential to be fatal (7). Additionally, some studies have
observed an association between urinary stone formation
and an increased risk of papillary renal cell carcinoma
(RCC) and transitional cell carcinoma (TCC) (8-10).

There are several types of urinary stones, with
calcium stones accounting for approximately 80% of
cases. Hypercalciuria poses a significant risk for the
formation of calcium urinary stones as it leads to the
crystallization of calcium salts in association with oxalate
and phosphate. Hypercalciuria may result from various
factors, including increased calcium absorption in the
gut, hyperparathyroidism, immobilization, and excessive
sodium and animal protein consumption in the diet,
either individually or in combination (11).

Vitamin D plays a crucial role in calcium and
phosphorus homeostasis by mediating the intestinal
absorption of calcium in the gut. Additionally, vitamin
D plays a pivotal role in increasing the reabsorption
of calcium and phosphorus in the kidneys, thereby
modifying urinary calcium and phosphorus excretion
(12-14). While hypercalciuria is established as a risk factor
for USD, investigations concerning the association of
serum calcium, phosphorus, and vitamin D levels with
urinary stones and their characteristics are lacking.
Therefore, it is imperative to optimize risk factor
management due to the significance of urinary stone
complications, such as chronic kidney disease (CKD) and
subsequent end-stage renal disease (ESRD) resulting from
hydronephrosis-induced scarring.

2. Objectives

This study aims to assess the correlation among serum
calcium, phosphorus, and vitamin D levels with urinary
stones.

3. Methods

3.1. Study Design and Population

This case-control study involved 180 randomly
selected participants through conventional sampling. The
participants consisted of 90 patients with urinary stones
and 90 individuals without urinary stones who were
referred to a university referral hospital in Tehran from

June 2021 to June 2023. The case group included patients
above 18 years old diagnosed with urinary stones based
on computed tomography (CT) scan studies and referred
to the urology clinic. The control group was selected
from participants who had neither complaints nor a
history related to urinary stones. Pregnant participants
and those with underlying complications affecting
calcium, phosphorus, or 25-OH) vitamin D metabolism,
such as chronic kidney diseases (CKD), end-stage renal
disease (ESRD), hyperparathyroidism, kidney transplant
recipients, malignancies, and malabsorption diseases,
were excluded from this study. Furthermore, patients
receiving diuretics, corticosteroids, calcium and vitamin
D supplementation, or phosphorus chelates within 3
months of enrollment were also excluded.

The diagnosis of urinary stones was established based
on imaging investigations, including ultrasonography
and non-contrast abdominopelvic spiral CT scans, in
patients with related complaints. Information, including
demographics (sex and age) and biochemical data
(serum calcium, phosphorus, 25(OH) vitamin D), were
collected from all participants in this study. After the
diagnosis was established, all patients with urinary stones
underwent non-contrast abdominopelvic spiral CT scans,
and complementary data regarding the stones’ properties,
including type (struvite or non-struvite), number, side of
involvement, and maximum size, were obtained.

Serum 25-(OH) vitamin D was measured using the
radioimmunoassay technique for all participants in
the academic referral hospital laboratory. Calcium and
phosphorus levels were measured using isotope-dilution
mass spectrophotometry.

3.2. Descriptions
3.2.1. 25{(OH) Vitamin D

The 25-(OH) vitamin D was classified into 4 groups
based on the national institutes of health (NIH) guidelines
(15) as follows: (1) Levels of 50 nmol/L (20 ng/mL) to 125
nmol/L (50 ng/mL) were considered sufficient; (2) levels
below 30 nmol/L (12 ng/mL) were considered deficient; (3)
levels between 50 nmol/L (20 ng/mL) and 30 nmol/L (12
ng/mL) were considered insufficient; and (4) levels above
125 nmol/L (50 ng/mL) were considered excess.

3.2.2. Calcium and Phosphorus

Normal serum levels were defined between 8.5 mg/dL
to 10.5 mg/dL for calcium and 2.5 mg/dL to 4.5 mg/dL for
phosphorus (16).

3.3. Ethical Consideration

All procedures involving humans were carried out
following the guidelines of the Helsinki Declaration and
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its later editions. Written informed consent was obtained
from the participants.

This study was approved by the Ethics Committee
of the Research Center of Shahid Beheshti University of
Medical Sciences (ethics code, IR.SBMU.MSP.REC.1399.696).

3.4. Statistical Analysis

Statistical analysis was performed using the Statistical
Package for Social Sciences (SPSS) 26 (IBM, New York,
USA). Descriptive analysis was presented using mean and
standard deviation for quantitative data, while counts and
percentages were used for qualitative data. Independent
sample t-test, Mann-Whitney U, and chi-square tests were
used to compare the data between the 2 groups. Spearman
and Pearson correlation tests were also used to assess the
presence of correlations between quantitative variables. A
P-value of < 0.05 was considered significant.

4. Results

The mean age of the patients was 55.07 £ 15.17 years,
comprising 129 (71.6%) males. The mean age of patients
with urolithiasis was 53.57 + 15.60 years, with 63 males
(70%), and 56.57 + 14.79 years for participants without
urinary stones, with 66 male individuals (73.3%).

Laboratory investigations revealed mean serum
calcium, phosphorus, and 25-OH) vitamin D levels of 9.56
+ 0.65 mg/dL, 3.53 + 0.79 mg/dL, and 25.05 £ 12.96 ng/mL
overall, with 9.14 £ 0.53 mg/dL, 3.54 £ 0.73 mg/dL, and
26.26 + 12.94 ng/ml for patients with urolithiasis, and 8.96
+ 0.75 mg/dL, 3.54 + 0.87 mg/dL, and 27.83 * 13.01 ng/mL
for participants without urolithiasis. Sufficient vitamin
D levels were observed in 64.4% of the participants, with
62.2% in the control group and 66.7% in the case group
reporting sufficient vitamin D levels. Figure 1 presents
the prevalence of urinary stones among participants
with different levels of serum vitamin D. No significant
differences were observed between the two groups
regarding age, sex, and laboratory findings. Patients’
demographics and laboratory findings are presented in
Table 1.

Single and multiple urinary stones were observed in 57
(63.33%) and 33 patients (36.67%), respectively. Non-struvite
urinary stones were observed in 79 patients (87.8%),
with the largest diameter measuring 17.02 + 7.70 mm.
Unilateral stones were found in 74 patients (82.2%), with
31 cases (34.4%) on the right side and 43 cases (47.8%)
on the left side, while bilateral kidney stones were seen
in 16 patients (17.8%). Table 2 presents urinary stone
characteristics.

Assessing  the
characteristics and

association between
laboratory findings

stone
revealed a
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significant correlation between serum calcium levels and
the maximum diameter of the kidney stone (correlation
= 0.313, P-value = 0.005). No other significant associations
were found between serum calcium, serum phosphorus,
and serum vitamin D levels with the number of kidney
stones, stone laterality, and the type of kidney stone
(Figure 2).

5. Discussion

Hypercalciuria is recognized as the most common
metabolic risk factor for calcium stones. Excessive
urinary calcium excretion, referred to as absorptive
hypercalciuria, is one of the factors responsible for
this (17). Vitamin D plays a crucial role in calcium and
phosphorus homeostasis by influencing the intestine
and kidneys. Its primary effect is on the intestine,
where it enhances calcium absorption, particularly in
the duodenum. Additionally, vitamin D promotes the
reabsorption of calcium and phosphorus in the kidneys
(12114, 18). Consequently, maintaining calcium and
phosphorus balance and understanding vitamin D’s role
in this balance are crucial in the context of urinary stone
formation.

However, according to this study, no associations
were observed between serum calcium, phosphorus, and
25-(OH) vitamin D levels and the incidence of urinary
stones. In other words, serum calcium, phosphorus,
and 25-(OH) vitamin D levels did not significantly differ
between participants with and without urinary stones.
Furthermore, there were no significant differences in
the incidence of urinary stones among individuals with
deficient, insufficient, sufficient, or excess serum vitamin
D levels.

Studies have produced conflicting findings
concerning the role of vitamin D in urinary stone
formation. Some studies found no significant differences
in serum vitamin D levels between groups with and
without urinary stones (19-22). Nguyen et al. reported
no statistically significant association between urinary
stones and serum vitamin D levels within the range of 20
to 100 ng/mL (23). Additionally, a meta-analysis revealed
similar serum 25-(OH) vitamin D levels in both groups
(24).

Conversely, several studies reported contrasting
results (25). Ticinesi et al. and Giron-Prieto et al. separately
found lower vitamin D serum levels in urinary stone
formers compared to the control group and suggested
that vitamin D deficiency increases the risk of urinary
stone formation due to elevated iPTH levels (26, 27).
Tavasoli and Taheri proposed that kidney tissue’s oxidative
stress and inflammation due to vitamin D deficiency
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Figure 1. Bar chart showing the presence of urolithiasis based on serum vitamin D levels.

could contribute to calcium oxalate stone formation in
the kidney (28).

However, in another meta-analysis, Wang et al.
indicated that serum vitamin D levels in kidney stone
formers were significantly higher than in controls (29). In
a similar study, vitamin D serum levels were significantly
higher in groups with bilateral stones than in patients
with unilateral stones. Similar to our investigation of the
correlation between serum calcium levels and the risk of
urinary stone incidence, Moudi et al. found no significant
correlation between serum calcium levels and urinary
stone incidence in their study (30).

In our study, we identified a significant correlation
between serum calcium levels and stone size, with higher
serum calcium levels associated with larger urinary stones.
Nevertheless, we found no significant correlation between
serum phosphorus and vitamin D levels and the size of

urinary stones. Additionally, our study indicated that
higher serum calcium and vitamin D levels were not risk
factors for an increased number of stones in the urinary
tract.

We also assessed the risk of higher serum calcium and
vitamin D levels in the occurrence of bilateral urinary
stones. However, we did not observe any elevated risks for
the formation of bilateral kidney stones with increasing
levels of calcium and vitamin D. Furthermore, there
were no significant differences in serum calcium and
vitamin D levels among patients with right and left kidney
stones. Moreover, laboratory findings did not differamong
patients with different urinary stone types.

This study represents the first attempt to evaluate
the association between serum calcium, phosphorus, and
vitamin D levels and stone size, number of stones, and
stone types (struvite and non-struvite). However, it has
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Table 1. Baseline Demographic and Laboratory Characteristics of the Participants *

Characteristics and Levels Total (N=180) US+(N=90) US-(N=90) P-Value
Demographics
Age (y) 55.07+ 15.14 53.57+ 15.60 56.57 + 14.79 0.066
Sex 0.620
Male 129 (71.6) 63(70) 66 (73.3)
Female 51(28.4) 27(30) 24(26.7)

Laboratory investigations

Serum calcium (mg/dL) 9.56+ 0.65 9.14+ 0.53 8.96+ 0.75 0.105
Serum phosphorus (mgj/dL) 3.53+ 0.79 354+ 0.73 3.54+ 0.87 0.462
25{OH) Vitamin D (ng/mL) 25.05+ 12.96 26.26+ 12.94 27.83% 13.01 0321
Vitamin D status 0.313

Deficient 18 (10) 8(8.9) 10 (11.1)

Insufficient 39 (21.7) 24(26.7) 15 (16.7)

Sufficient 116 (64.4) 56(62.2) 60 (66.7)

Excess 7(3.9) 2(2.2) 5(5.6)

Abbreviation: US, urinary stone.
? Quantitative and Qualitative data are presented as mean + SD and No. (%) respectively.

R?linear =0.087
50
r:0.313 (955 CL: 0.080-0.521)Y P-value =0.005
°

40 °
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Figure 2. The correlation between serum calcium levels and maximum stone size.
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Table 2. Stones Characteristics Among Patients with Urinary Stones

Variables and Levels No. (%)
Number of stones
Single 57(63.3)
Multiple
2 26(28.9)
3 2(22)
4 3(33)
5 1(11)
6 1(11)
Side
Unilateral
Right 31(34.4)
Left 43(47.8)
Bilateral 16 (17.8)
Type
Struvite 1(12.2)
Non-struvite 79 (87.8)

several limitations. Studies investigating the impact of
serum vitamin D, calcium, and phosphorus levels on
urinary stone properties, such as size, location, and type,
are scarce. More comprehensive studies with larger
sample sizes are needed to explore the role of serum
calcium and phosphorus levels in the formation of urinary
stones.

In conclusion, we found that higher serum calcium
levels were associated with larger urinary stone size.
However, no other associations between serum vitamin D,
calcium, and phosphorus levels and urinary stones were
observed, including stone properties such as location and

type.

Acknowledgments

We would like to thank everyone who helped us
conduct this study.

Footnotes

Authors’ Contribution: Study design and
conceptualization, A.A.D.; Acquisition of data, M.M.M;
Statistical analysis and interpretation of data, M.M;
Drafting the manuscript, H.R, and M.M,; Critical Revision,
A.AD,and B.J.

Conflict of Interests: The authors declare no conflict of
interest.

Data Availability: The datasets presented in this
study are available upon reasonable request from the
corresponding author after publication.

Ethical Approval: All procedures involving humans
were carried out according to the guidelines of the
Helsinki Declaration and its later editions. This study was
approved by the Ethics Committee of the Research Center
of Shahid Beheshti University of Medical Sciences (ethics
code, IR.SBMU.MSP.REC.1399.696.

Funding/Support: This study did not receive any funds or
grants.

Informed Consent: Written informed consent was
obtained from the participants.

References

1. Morales-Martinez A, Melgarejo-Segura MT, Arrabal-Polo MA. Urinary
stone epidemiology in Spain and worldwide. Archivos Espanoles de
Urologia. 2021;74(1):4-14.

2. Pak CY. Kidney stones. Lancet. 1998;351(9118):1797-801.
[PubMed ID: 9635968]. https://doi.org/10.1016/S0140-6736(98)01295-1.

3. Hesse A. Urinary stones: Diagnosis, treatment, and prevention of
recurrence.Karger Medical and Scientific Publishers; 2009. https://doi.
org[10.1159/isbn.978-3-8055-9150-8.

4. Alelign T, Petros B. Kidney stone disease: An update on current
concepts. Adv Urol. 2018;2018:3068365. [PubMed ID:29515627].
[PubMed Central ID: PMC5817324]. https://doi.org[10.1155/2018]
3068365.

5. Scales CJ, Smith AC, Hanley JM, Saigal CS, Urologic Diseases in
America P. Prevalence of kidney stones in the United States. Eur

Nephro-Urol Mon. 2023; 15(4):e142398.


https://ethics.research.ac.ir/EthicsProposalViewEn.php?id=177789
http://www.ncbi.nlm.nih.gov/pubmed/9635968
https://doi.org/10.1016/S0140-6736(98)01295-1
https://doi.org/10.1159/isbn.978-3-8055-9150-8
https://doi.org/10.1159/isbn.978-3-8055-9150-8
http://www.ncbi.nlm.nih.gov/pubmed/29515627
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5817324
https://doi.org/10.1155/2018/3068365
https://doi.org/10.1155/2018/3068365

Ansari Djafari A et al.

10.

1.

13.

14.

16.

17.

18.

19.

Urol. 2012;62(1):160-5. [PubMed ID: 22498635]. [PubMed Central ID:
PM(C3362665]. https://doi.org/10.1016/j.eururo.2012.03.052.

. Uribarri J. Chronic kidney disease and kidney stones. Curr Opin

Nephrol Hypertens. 2020;29(2):237-42. [PubMed ID: 31972597]. https://
doi.org/10.1097/MNH.0000000000000582.

. DasGuptaR, Olsburgh J. Clinical focus - renal colic. Independent Nurse.

2009;2009(9). https:[/doi.org/10.12968/indn.2009.18.9.76943.

. Cheungpasitporn W, Thongprayoon C, O’Corragain OA, Edmonds PJ,

Ungprasert P, Kittanamongkolchai W, et al. The risk of kidney
cancer in patients with kidney stones: a systematic review
and meta-analysis. QM: : An Inter | Med. 2015;108(3):205-12.
[PubMed ID: 25208892]. https://doi.org[10.1093/qjmed/hcu195.

. vande Pol JAA, van den Brandt PA, Schouten L]. Kidney stones and the

risk of renal cell carcinoma and upper tract urothelial carcinoma:
The Netherlands Cohort Study. Br | Cancer. 2019;120(3):368-74.
[PubMed ID:30563989]. [PubMed Central ID: PMC6353869].
https://doi.org/10.1038/s41416-018-0356-7.

Umbas R, Safriadi F, Mochtar CA, Djatisoesanto W, Hamid AR.
Urologic cancer in Indonesia. Jpn J Clin Oncol. 2015;45(8):708-12.
[PubMed ID: 26085688]. https:|/doi.org[10.1093/jjco/hyv066.

Moe OW. Kidney stones: Pathophysiology and medical
management. Lancet. 2006;367(9507):333-44. [PubMed ID: 16443041].
https://doi.org/10.1016/S0140-6736(06)68071-9.

. Christakos S, Li S, De La Cruz ], Shroyer NF, Criss ZK, Verzi MP, et al.

Vitamin D and the intestine: Review and update. J Steroid Biochem
Mol Biol. 2020;196:105501. [PubMed ID: 31655181]. [PubMed Central ID:
PMC6954280]. https://doi.org/10.1016/j.jsbmb.2019.105501.

Lieben L, Carmeliet G, Masuyama R. Calcemic actions of vitamin
D: Effects on the intestine, kidney and bone. Best Pract Res Clin
Endocrinol Metab.2011;25(4):561-72.[PubMed ID: 21872798]. https://doi.
0rg|10.1016(j.beem.2011.05.008.

Kumar R, Tebben PJ, Thompson JR. Vitamin D and the kidney. Arch
Biochem Biophys. 2012;523(1):77-86. [PubMed ID: 22426203]. [PubMed
Central ID: PMC3361542]. https://doi.org[10.1016[j.abb.2012.03.003.

. Health Information. Vitamin D. 2023. Available from: https:|/ods.od.

nih.gov/factsheets/VitaminD-Consumer|.

Bringhurst FR. Bone and mineral metabolism in health and disease.
Harrison’s principles of internal medicine. 2008:2365-77.

Stephen W, Hussain S. Hypercalciuria. 2022. Available from: https://
www.ncbi.nlm.nih.gov/books/NBK448183)/.

Bivona G, Agnello L, Ciaccio M. The immunological implication of
the new vitamin D metabolism. Cent Eur | Immunol. 2018;43(3):331-4.
[PubMed ID:30588177].[PubMed Central ID: PMC6305614]. https://doi.
0rg(10.5114/ceji.2018.80053.

Chewcharat A, Curhan G. Trends in the prevalence of kidney stones
in the United States from 2007 to 2016. Urolithiasis. 2021;49(1):27-39.

Nephro-Urol Mon. 2023; 15(4):e142398.

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

[PubMed ID:32870387]. https://doi.org/10.1007/s00240-020-01210-w.
Tang ], McFann KK, Chonchol MB. Association between serum
25-hydroxyvitamin D and nephrolithiasis: The national health and
nutrition examination survey III, 1988-94. Nephrol Dial Transplant.
2012;27(12):4385-9. [PubMed ID: 22778177). https:|/doi.org/10.1093/ndt/
gfs297.

Tang ], Chonchol MB. Vitamin D and kidney stone disease. Curr Opin
Nephrol Hypertens. 2013;22(4):383-9. [PubMed ID: 23739765]. https://
doi.org/10.1097/MNH.0b013e328360bbcd.

Yilmaz D, Sonmez F, dem Yenisey C. The role of active vitamin
don stone formation and hypercalciuria. 2013. Available from:
https://[www.semanticscholar.org/paper/THE-ROLE-OF-ACTIVE-
VITAmIN-D-ON-STONE-FORmMATION-AND-S%C3%B6nmez/
01db4306970bbbdobb130bc4edse533dfi2ce7b9.

Nguyen S, Baggerly L, French C, Heaney RP, Gorham ED, Garland
CF. 25-Hydroxyvitamin D in the range of 20 to 100 ng/mL and
incidence of kidney stones. Am | Public Health. 2014;104(9):1783-7.
[PubMed ID: 24134366]. [PubMed Central ID: PMC4151925]. https://doi.

0rg(10.2105/A]PH.2013.301368.
HuH, Zhang ], LuY, Zhang Z, Qin B, Gao H, et al. Association between

circulating vitamin d level and urolithiasis: A systematic review and
meta-analysis. Nutrients. 2017;9(3). [PubMed ID: 28335477]. [PubMed
Central ID: PMC5372964]. https://doi.org/10.3390/nu9030301.
Abbaszadeh S, Shahverdi E, Beiraghdar F, Heydari F, Najafizadeh MA,
Konjedi MA, et al. Serum level of vitamin D3 and renal stone in
children. | Comprehensive Pediatrics. 2016;9(2). https:|/doi.org[10.5812/
compreped.34357.

Ticinesi A, Nouvenne A, Ferraro PM, Folesani G, Lauretani F, Allegri
F, et al. Idiopathic Calcium Nephrolithiasis and Hypovitaminosis D:
A case-control Study. Urology. 2016;87:40-5. [PubMed ID: 26494294].
https://doi.org/10.1016/j.urology.2015.10.009.

Giron-Prieto MS, Del Carmen Cano-Garcia M, Arrabal-Polo MA,
Poyatos-Andujar A, Quesada-Charneco M, de Haro-Munoz T, et
al. Analysis of vitamin D deficiency in calcium stone-forming
patients. Int Urol Nephrol. 2016;48(8):1243-6. [PubMed ID: 27093967].
https://doi.org/10.1007/s11255-016-1290-3.

Tavasoli S, Taheri M. Vitamin D and calcium kidney stones:
A review and a proposal. Int Urol Nephrol. 2019;51(1):101-11.
[PubMed ID: 30136085]. https://doi.org/10.1007/s11255-018-1965-Z.
Wang H, Man L, Li G, Huang G, Liu N. Association between serum
vitamin D levels and the risk of kidney stone: Evidence from
a meta-analysis. Nutr J. 2016;15:32. [PubMed ID: 27030241]. [PubMed
Central ID: PMC4815163]. https://doi.org/10.1186/s12937-016-0148-y.
Moudi E, Hosseini SR, Bijani A. Nephrolithiasis in elderly population;
effect of demographic characteristics. | Nephropathol. 2017;6(2):63-8.
[PubMed ID: 28491855]. [PubMed Central ID: PMC5418072]. https://doi.
org[10.15171/jnp.2017.11.


http://www.ncbi.nlm.nih.gov/pubmed/22498635
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3362665
https://doi.org/10.1016/j.eururo.2012.03.052
http://www.ncbi.nlm.nih.gov/pubmed/31972597
https://doi.org/10.1097/MNH.0000000000000582
https://doi.org/10.1097/MNH.0000000000000582
https://doi.org/10.12968/indn.2009.18.9.76943
http://www.ncbi.nlm.nih.gov/pubmed/25208892
https://doi.org/10.1093/qjmed/hcu195
http://www.ncbi.nlm.nih.gov/pubmed/30563989
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6353869
https://doi.org/10.1038/s41416-018-0356-7
http://www.ncbi.nlm.nih.gov/pubmed/26085688
https://doi.org/10.1093/jjco/hyv066
http://www.ncbi.nlm.nih.gov/pubmed/16443041
https://doi.org/10.1016/S0140-6736(06)68071-9
http://www.ncbi.nlm.nih.gov/pubmed/31655181
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6954280
https://doi.org/10.1016/j.jsbmb.2019.105501
http://www.ncbi.nlm.nih.gov/pubmed/21872798
https://doi.org/10.1016/j.beem.2011.05.008
https://doi.org/10.1016/j.beem.2011.05.008
http://www.ncbi.nlm.nih.gov/pubmed/22426203
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3361542
https://doi.org/10.1016/j.abb.2012.03.003
https://ods.od.nih.gov/factsheets/VitaminD-Consumer/
https://ods.od.nih.gov/factsheets/VitaminD-Consumer/
https://www.ncbi.nlm.nih.gov/books/NBK448183/
https://www.ncbi.nlm.nih.gov/books/NBK448183/
http://www.ncbi.nlm.nih.gov/pubmed/30588177
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6305614
https://doi.org/10.5114/ceji.2018.80053
https://doi.org/10.5114/ceji.2018.80053
http://www.ncbi.nlm.nih.gov/pubmed/32870387
https://doi.org/10.1007/s00240-020-01210-w
http://www.ncbi.nlm.nih.gov/pubmed/22778177
https://doi.org/10.1093/ndt/gfs297
https://doi.org/10.1093/ndt/gfs297
http://www.ncbi.nlm.nih.gov/pubmed/23739765
https://doi.org/10.1097/MNH.0b013e328360bbcd
https://doi.org/10.1097/MNH.0b013e328360bbcd
https://www.semanticscholar.org/paper/THE-ROLE-OF-ACTIVE-VITAmIN-D-ON-STONE-FORmATION-AND-S%C3%B6nmez/01db4306970bbbd0bb130bc4ed5e533df12ce7b9
https://www.semanticscholar.org/paper/THE-ROLE-OF-ACTIVE-VITAmIN-D-ON-STONE-FORmATION-AND-S%C3%B6nmez/01db4306970bbbd0bb130bc4ed5e533df12ce7b9
https://www.semanticscholar.org/paper/THE-ROLE-OF-ACTIVE-VITAmIN-D-ON-STONE-FORmATION-AND-S%C3%B6nmez/01db4306970bbbd0bb130bc4ed5e533df12ce7b9
http://www.ncbi.nlm.nih.gov/pubmed/24134366
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4151925
https://doi.org/10.2105/AJPH.2013.301368
https://doi.org/10.2105/AJPH.2013.301368
http://www.ncbi.nlm.nih.gov/pubmed/28335477
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5372964
https://doi.org/10.3390/nu9030301
https://doi.org/10.5812/compreped.34357
https://doi.org/10.5812/compreped.34357
http://www.ncbi.nlm.nih.gov/pubmed/26494294
https://doi.org/10.1016/j.urology.2015.10.009
http://www.ncbi.nlm.nih.gov/pubmed/27093967
https://doi.org/10.1007/s11255-016-1290-3
http://www.ncbi.nlm.nih.gov/pubmed/30136085
https://doi.org/10.1007/s11255-018-1965-z
http://www.ncbi.nlm.nih.gov/pubmed/27030241
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4815163
https://doi.org/10.1186/s12937-016-0148-y
http://www.ncbi.nlm.nih.gov/pubmed/28491855
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5418072
https://doi.org/10.15171/jnp.2017.11
https://doi.org/10.15171/jnp.2017.11

	Abstract
	1. Background
	2. Objectives
	3. Methods
	3.1. Study Design and Population
	3.2. Descriptions
	3.2.1. 25-(OH) Vitamin D
	3.2.2. Calcium and Phosphorus

	3.3. Ethical Consideration
	3.4. Statistical Analysis

	4. Results
	Figure 1
	Table 1
	Table 2
	Figure 2

	5. Discussion
	Acknowledgments
	Footnotes
	Authors' Contribution: 
	Conflict of Interests: 
	Data Availability: 
	Ethical Approval: 
	Funding/Support: 
	Informed Consent: 

	References

