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Introduction: Prostate cancer is the second leading cause of cancer death, and the present systematic 
review and meta-analysis aimed to investigate the effect of calcium use on the risk of prostate cancer.
Materials and Methods: The current systematic review and meta-analysis used the PRISMA checklist. 
The search was conducted using databases, including Web of Science, Cochrane, ProQuest, PubMed, 
and Google Scholar Search Engine, without a time limit until November 22, 2023. The obtained 
data was analyzed using STATA 14 software.
Results: The results obtained from combining 28 observational studies and clinical trials indicated 
that calcium increased the risk of prostate cancer (OR: 1.10, 95% CI: 1.06, 1.13). On the other hand, 
cohort (OR: 1.08, 95% CI: 1.06, 1.13), cross-control (OR: 1.04, 95% CI: 0.96, 1.14), cross-sectional 
(OR: 1.06, 95% CI: 0.86, 1.29), and randomized controlled trial (OR: 1.21, 95% CI: 1.06, 1.39) 
studies indicated a relationship between calcium use and risk of prostate malignancy. Furthermore, 
calcium increased the risk of prostate cancer in the age group 50 to 59 years (OR: 1.16, 95% CI: 
1.09, 1.24), however no considerable association was noticed between calcium administration and 
prostate cancer in the age group 60 to 69 years (OR: 1.03, 95% CI: 0.94, 1.13). The risk of prostate 
cancer in individuals who used less than 1300 mg calcium per day, those who used 1300 – 2000 
mg/d, and those who taken more than 2000 mg calcium per day were (OR: 1.04, 95% CI: 1, 1.09), 
(OR: 1.17, 95% CI: 1.09, 1.26), and (OR: 1.29, 95% CI: 1.13, 1.48), respectively.
Conclusion: Generally, calcium administration increases the risk of prostate cancer in men by 10%, 
and the risk is enhanced with the increase in dosage of calcium.
Registration: This study has been compiled based on the PRISMA checklist, and its protocol 
was registered on the PROSPERO (ID=CRD42023489091) and Research Registry (UIN:  
reviewregistry1787) website.

ABSTRACT

Implication for health policy/practice/research/medical education:
Our meta-analysis revealed that calcium intake through diet increased the risk of prostate carcinoma in men by 10%, and higher doses of 
calcium increased the risk of prostate neoplasm. The risk of prostate cancer in individuals who used less than 1300 mg calcium per day, those 
who used 1300–2000 mg/d, and those who used more than 2000 mg calcium per day were 4%, 17%, and 29%, respectively..
Please cite this paper as: Asgari Savadjani S, Yadollahi F, Maghsoudi A. Association between calcium intake and prostate neoplasm; a systematic 
review and meta-analysis. J Nephropathol. 2024;13(2):e21539. DOI: 10.34172/jnp.2024.21539.

Introduction
Prostate tumor is the second leading cause of tumor death 
among men (1), and in 2020, 1.4 million cases of prostate 
tumors and 375 000 deaths due to prostate tumors were 
reported globally (2). Various reasons play roles in the 
occurrence of prostate tumors. According to a study, 
higher age, family history, and taller heights are associated 
with an increased risk of prostate tumors (3). Among the 

environmental factors, diet plays a significant role in the 
etiology of chronic diseases, including prostate tumors (4). 
High intakes of dairy products and calcium are related to 
the increase of the risk of prostate tumors (4). The calcium 
and vitamin D of dairy products play critical roles in the 
pathogenesis of prostate tumors. It is assumed that high 
calcium consumption, along with the reduction in the 
concentration of vitamin D in blood circulation, increases 
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the risk of prostate tumors (5).
A previous meta-analysis by Aune et al showed that high 

calcium intake through diet is a risk factor for prostate 
tumor occurrence compared with low calcium levels (6). 
On the other hand, various studies published on this 
subject reported inconsistent results. Some of the studies 
indicated that calcium use increased the risk of prostate 
tumors (7,8). On the contrary, several studies reported 
that daily calcium intake did not affect the occurrence 
of prostate tumors among men (9,10). Accordingly, in 
this systematic review and meta-analysis, we decided to 
explore the association between calcium consumption and 
the risk of prostate tumors and present a general and new 
conclusion.

Materials and Methods
The present study was designed using the Preferred 
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) checklist(11), and its protocol was 
registered at the International Prospective Register of 
Systematic Reviews (PROSPERO) website.

Search strategy
The search was conducted without a time limit until 
November 22, 2023, in databases Web of Science, 
Cochrane, ProQuest, PubMed, and Google Scholar Search 
Engine. Medical Subject Headings (Mesh) keywords 
“Plastic Neoplasms, Prostate Cancers, Prostate Neoplasm, 
Calcium, Factor IV” and their equivalents were used to 
search the sources. The keywords were combined using 
‘AND’ and ‘OR’ operators to conduct advanced searches. 
In a manual search, however, a list of eligible sources was 
investigated. The search strategy on the Cochrane website 
included:  Prostatic Neoplasms OR Prostate Cancers 
OR Prostate Neoplasm in Title Abstract Keyword AND 
Calcium OR Factor IV in Title Abstract Keyword.

PICO component
•	 Population: studies investigating the relationship 

between calcium intake and risk of prostate tumor. 
•	 Intervention: calcium consumption. 
•	 Comparison: placebo or those who didn’t consume 

calcium. 
•	 Outcomes: The relationship between calcium intake 

and risk of prostate tumor.

Inclusion criteria
Observational studies and randomized controlled trials 
that investigated the relationship between calcium intake 
and the risk of prostate tumor entered the present study.

Exclusion criteria
Duplicate studies, animal studies, posters, reviews, studies 

that reported qualitative results, low-quality studies, and 
studies published as abstracts, and also studies that lacked 
the required data for analysis were removed from our 
review list.

Quality assessment
The Cochrane Institute checklist was used to assess the 
quality of randomized controlled trial studies (12). The 
checklist comprises seven questions, each question with 
three options to answer: high bias risk, low bias risk, 
and known. Eventually, studies with four out of seven 
answers indicating low bias risk were considered high-
quality. Newcastle-Ottawa Scale (NOS) was conducted 
to evaluate the observational studies (13). NOS included 
three views: participant selection, comparability, and 
outcome evaluation. In this step, studies that obtained at 
least six stars entered our study (as high-quality studies). 
In the end, two researchers assessed the disagreements 
regarding the answers to questions and reached the same 
answer after consultation.

Data extraction
Two researchers independently extracted the data. 
Additionally, the designed checklist for data extraction 
included the author’s name, study design, sample size, 
age of the individuals in the calcium consumer group and 
comparison group, the amount of consumed calcium, 
study duration, time and location of the study, the odds 
ratio between calcium intake and risk of prostate neoplasm, 
and its 95% confidence interval (CI). The third researcher 
reviewed the data extracted by the previous researchers 
and addressed the cases of inconsistencies.

Statistical analysis
The log odds ratio (OR) of the studies was conducted 
to combine the studies, and the I2 index was used to 
evaluate the heterogeneity. The three subcategories of 
the I2 index included heterogeneity lower than 25% 
(low), heterogeneity between 25 and 75% (moderate), 
and heterogeneity higher than 75% (high), and fixed 
effects and random effects models were employed for low 
and high heterogeneities, respectively. The inter-study 
heterogeneity of this meta-analysis was moderate (I2 = 
54.4%). The publication bias plot was used to review the 
publication bias when searching the sources. Data analysis 
was conducted using STATA 14 software, and p-values 
lower than 0.05 were considered statistically significant 
(P < 0.05).

Results
Study selection
After searching for sources in the mentioned databases, 
972 studies were found. Reviewing the title of the studies 
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indicated 425 duplicate studies, which were removed. 
Then, abstracts of the studies were reviewed, and 71 
studies published as abstracts and without full-texts were 
excluded. In the next step, 69 studies were removed for 
lacking the required data for analysis. Eventually, 379 
other studies were removed due to other exclusion criteria, 
and 28 high-quality studies remained (Figure 1).

Among the 28 studies eligible for entering the present 
meta-analysis, 12 were cohort, 10 were case-control, one 
was cross-sectional, and five were randomized controlled 
trial studies. Some studies reported the relationship 
between calcium intake and prostate neoplasm by the 
dosage of consumed calcium. Table 1 presents a part of 
the extracted data from these studies.

Figure 2 shows that calcium intake is a risk factor for 
prostate carcinoma and increases the risk of prostate 
neoplasm in men by up to 10% (OR: 1.10, 95% CI: 1.06, 
1.1).

Table 2 shows the relationship between calcium intake 
and risk of prostate neoplasm in the cohort (OR: 1.08, 
95% CI: 1.06, 1.13), case-control (OR: 1.04, 95% CI: 
0.96, 1.14), cross-sectional (OR: 1.06, 95% CI: 0.86, 

1.29), and randomized controlled trial (OR: 1.21, 95% CI: 
1.06, 1.39) studies. In cohort and randomized controlled 
trial studies, daily calcium consumption increased the risk 
of prostate neoplasm in men by 8% and 21%, respectively. 
Nevertheless, the relationship between calcium intake and 
the risk of prostate carcinoma in case-control and cross-
sectional studies was statistically insignificant.

Calcium intake increased the risk of prostate neoplasm 
in the age group 50 to 59 years (OR: 1.16, 95% CI: 
1.09, 1.24) by 16%; however, there was no statistically 
significant relationship between calcium consumption 
and prostate carcinoma in the age group 60 to 69 years 
(OR: 1.03, 95% CI: 0.94, 1.13) (Table 2). 

Different studies used different measurements for the 
presentation of daily calcium intake dosage. First, all units 
were converted into mg per liter. Then, after categorizing 
the studies into three groups, we concluded that men 
with daily calcium consumption higher than 1300 mg 
(OR: 1.04, 95% CI: 1, 1.09), between 1300 and 2000 
(OR: 1.17, 95% CI: 1.09, 1.26), and higher than 2000 
mg (OR: 1.29, 95% CI: 1.13, 1.48) faced 4%, 17%, and 
29% increased risk of prostate carcinoma, respectively. 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Records identified from: 
Databases (n = 972) 

Records removed before screening: 
Duplicate records removed (n = 425) 

Records screened (n = 547) Records excluded (n = 71) 

Reports sought for retrieval (n=476) Reports not retrieved (n =69) 

Reports assessed for eligibility 
(n =407) 

Reports excluded (n=379) 
Animal studies, posters, review studies, 
studies that reported results qualitatively, 
studies of low quality 

Studies included in review (n =28) 

Identification of studies via databases and registers 

Id
en

tif
ic

at
io

n 
Sc

re
en

in
g 

 
In

cl
ud

ed
 

Figure 1. The flow chart of study selection (PRISMA).
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Table 1. Data extracted from reviewed studies

Author, year of 
publication

Location Type of study
Sample size in 
the calcium 
consuming group

Mean age in the 
calcium consuming 
group  (year)

Sample size in 
the compare 
group

Sample size in 
the compare 
group (year)

Duration of study Dosage

Watling CZ, 2023 (8) UK Cohort NR NR NR NR from 2006 to 2010 1359 mg/d
Orlich MJ, 2022 (7) USA & Canada Cohort NR NR NR NR 2010-2014 2020 mg/d
Lan T, 2020 (14) USA Cohort 3548 NR NR NR 1996–2011 318–386 mg/1000 kcal
Lan T, 2020 (14) USA Cohort 3599 NR NR NR 1996–2011 386-487 mg/1000 kcal
Lan T, 2020 (14) USA Cohort 3478 NR NR NR 1996–2011 487-627 mg/1000 kcal
Lan T, 2020 (14) USA Cohort 3770 NR NR NR 1996–2011 >627 mg/1000 kcal
Batai K, 2017(9) USA Cross-sectional 165 63.8 249 58.9 2000-2014 368.8–616.0 mg/d
Batai K, 2017 (9) USA Cross-sectional 171 63.8 234 58.9 2000-2014 616.1–1033.3 mg/d
Batai K, 2017 (9) USA Cross-sectional 179 63.8 235 58.9 2000-2014 >1033.3 mg/d
Lane JA, 2017 (10) UK Case-control 337 63 712 62.7 NR 659 mg/d
Lane JA, 2017 (10) UK Case-control 328 63 721 62.7 NR 798 mg/d
Lane JA, 2017 (10) UK Case-control 366 63 683 62.7 NR 928 mg/d
Lane JA, 2017 (10) UK Case-control 324 63 725 62.7 NR 1112 mg/d
Wilson KM, 2015 (15) USA Cohort 119 56.3 NR NR 1986 to 2010 >2000 mg/d
Wilson KM, 2015 (15) USA Cohort 365 56.3 NR NR 1986 to 2010 1500 to <2000 mg/d
Wilson KM, 2015 (15) USA Cohort 551 56.3 NR NR 1986 to 2010 1250 to <1500 mg/d
Wilson KM, 2015 (15) USA Cohort 1079 54.7 NR NR 1986 to 2010 1000 to <1250 mg/d
Wilson KM, 2015 (15) USA Cohort 1898 54.7 NR NR 1986 to 2010 750 to <1000 mg/d
Wilson KM, 2015 (15) USA Cohort 245 53.9 NR NR 1986 to 2010 <500 mg/d
Rowland GW, 2013 (16) USA Case-control 536 64 274 64 between 1997 and 2005 < 604 mg/d
Rowland GW, 2013(16) USA Case-control 507 64 274 64 between 1997 and 2005 604–894 mg/d
Rowland GW, 2013 (16) USA Case-control 479 64 273 64 between 1997 and 2005 895–1258 mg/d 
Rowland GW, 2012 (17) USA Case-control 75 62.7 59 63.5 488 – 680 mg/d
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Author, year of 
publication

Location Type of study
Sample size in 
the calcium 
consuming group

Mean age in the 
calcium consuming 
group  (year)

Sample size in 
the compare 
group

Sample size in 
the compare 
group (year)

Duration of study Dosage

Rowland GW, 2012 (17) USA Case-control 162 62.7 61 63.5 681–1059 mg/d
Rowland GW, 2012 (17) USA Case-control 179 62.7 59 63.5 > 1059 mg/d
Williams CD, 2012 (18) USA Case-control 29 63 NR NR between 2007 and 2010 707.5 mg/d
Williams CD, 2012 (18) USA Case-control 29 63 NR NR between 2007 and 2010 1245.9 mg/d
Kristal AR, 2010 (19) USA & Canada Case-control 420 63.6 NR NR 1994–2003 598–841 mg/d
Kristal AR, 2010 (19) USA & Canada Case-control 368 63.6 NR NR 1994–2003 842–1,165 mg/d
Kristal AR, 2010 (19) USA & Canada Case-control 442 63.6 NR NR 1994–2003 >1,165 mg/d
Butler LM, 2010 (20) Singapore Cohort 75 NR NR NR between 1993 and 1998 266–371 mg/d
Butler LM, 2010 (20) Singapore Cohort 71 NR NR NR between 1993 and 1998 372–521 mg/d
Butler LM, 2010 (20) Singapore Cohort 92 NR NR NR between 1993 and 1998 ≥523 mg/d
Raimondi S, 2010 (21) Canada Case-control 197 35-84 197 35-84 1989–1993 967.1–1177.8 mg/d
Raimondi S, 2010 (21) Canada Case-control NR NR NR NR 1989–1993 1177.9–1430.7 mg/d
Raimondi S, 2010 (21) Canada Case-control NR NR NR NR 1989–1993 >1430.7 mg/d
Kurahashi N, 2008 (22) Japan Cohort 68 55.6 NR NR 1990-2004 403.6 mg/d
Kurahashi N, 2008 (22) Japan Cohort 97 56.8 NR NR 1990-2004 521.9 mg/d
Kurahashi N, 2008 (22) Japan Cohort 107 58.1 NR NR 1990-2004 725.1 mg/d
Ahn J, 2007 (23) USA RCT 513 55-74 NR NR 1993 and 2001 751-1000 mg/d
Ahn J, 2007 (23) USA RCT 792 55-74 NR NR 1993 and 2001 1001-1500 mg/d
Ahn J, 2007(23) USA RCT 2580 55-74 NR NR 1993 and 2001 1501-2000 mg/d
Ahn J, 2007 (23) USA RCT 85 55-74 NR NR 1993 and 2001 ≥2001 mg/d
Mitrou PN, 2007 (24) Finland RCT 611 56.7 NR NR between 1985 and 1988 1000–1499 mg/d
Mitrou PN, 2007 (24) Finland RCT 402 56.7 NR NR between 1985 and 1988 1500–1999 mg/d
Mitrou PN, 2007 (24) Finland RCT 103 57.1 NR NR between 1985 and 1988 ≥2000 mg/d

Table 1. Continued
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Author, year of 
publication

Location Type of study
Sample size in 
the calcium 
consuming group

Mean age in the 
calcium consuming 
group  (year)

Sample size in 
the compare 
group

Sample size in 
the compare 
group (year)

Duration of study Dosage

Park SY, 2007 (25) USA Cohort 925 NR NR NR 1993–2002 470–<692 mg/d
Park SY, 2007 (25) USA Cohort 949 NR NR NR 1993–2002 692–<935 mg/d
Park SY, 2007 (25) USA Cohort 936 NR NR NR 1993–2002 935 to <1301 mg/d
Park SY, 2007 (25) USA Cohort 888 NR NR NR 1993–2002 ≥1301 mg/d
Kesse E, 2006 (26) France RCT 18 57.1 NR NR 1994–1995 725–891 mg/d
Kesse E, 2006 (26) France RCT 24 57.1 NR NR 1994–1995 891–1081 mg/d
Kesse E, 2006(26) France RCT 19 57.1 NR NR 1994–1995 >1081 mg/d
Giovannucci E, 2006 (27) USA Cohort 1099 NR NR NR 1986-2002 750-999 mg/d
Giovannucci E, 2006 (27) USA Cohort 898 NR NR NR 1986-2002 1000-1499 mg/d
Giovannucci E, 2006 (27) USA Cohort 207 55.8 NR NR 1986-2002 1500-1999 mg/d
Giovannucci E, 2006 (27) USA Cohort 85 55.8 NR NR 1986-2002 ≥2000 mg/d
Tavani A, 2005 (28) Italy Case-control 263 46-74 291 46-74 1991–2002 875.61 mg/d
Tavani A, 2005 (28) Italy Case-control 254 46-74 290 46-74 1991–2002 1067.6 mg/d
Tavani A, 2005 (28) Italy Case-control 261 46-74 290 46-74 1991–2002 1300 mg/d
Tavani A, 2005 (28) Italy Case-control 321 46-74 290 46-74 1991–2002 ≥2000 mg/d
Tseng M, 2005 (29) USA Cohort 37 57.8 NR NR 1982-1992 642.1 mg/d
Tseng M, 2005 (29) USA Cohort 66 57.8 NR NR 1982-1992 920.6 mg/d
Baron JA, 2005 (30) USA RCT 345 61.8 327 61.8 1996-1999 1,200 mg/d
Rodriguez C, 2003 (31) USA Cohort 1293 NR NR NR 1992-1999 700–999 mg/d
Rodriguez C, 2003 (31) USA Cohort 835 64.4 NR NR 1992-1999 1000–1499 mg/d
Rodriguez C, 2003 (31) USA Cohort 265 NR NR NR 1992-1999 1500–1999 mg/d
Rodriguez C, 2003 (31) USA Cohort 95 65.6 NR NR 1992-1999 ≥2000 mg/d
Kristal AR, 2002 (32) USA Case-control 605 40-64 592 40-64 1993-1996 518 mg/d

Table 1. Continued
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Author, year of 
publication

Location Type of study
Sample size in 
the calcium 
consuming group

Mean age in the 
calcium consuming 
group  (year)

Sample size in 
the compare 
group

Sample size in 
the compare 
group (year)

Duration of study Dosage

Kristal AR, 2002 (32) USA Case-control NR NR NR NR 1993-1996 672 mg/d
Kristal AR, 2002 (32) USA Case-control NR NR NR NR 1993-1996 850 mg/d
Kristal AR, 2002 (32) USA Case-control NR NR NR NR 1993-1996 1163 mg/d
Berndt SI, 2002 (33) USA Cohort NR NR NR NR NR 756 mg/d
Berndt SI, 2002(33) USA Cohort NR NR NR NR NR 1121 mg/d
Tavani A, 2001 (34) Italy Case-control 66 45-79 145 45-79 1985-1992 <471 mg/d
Tavani A, 2001 (34) Italy Case-control 49 45-79 163 45-79 1985-1992 <757 mg/d
Tavani A, 2001 (34) Italy Case-control 47 45-79 161 45-79 1985-1992 <992 mg/d
Tavani A, 2001 (34) Italy Case-control 69 45-79 141 45-79 1985-1992 <1691 mg/d
Chan JM, 2001(35) USA RCT 206 52 NR NR 1982–1984 151–300  mg/d
Chan JM, 2001 (35) USA RCT 377 54 NR NR 1982–1984 301–600 mg/d
Chan JM, 2001 (35) USA RCT 274 55 NR NR 1982–1984 >600 mg/d
Giovannucci E, 1998 (36) USA Cohort 817 40-75 NR NR 1986-1994 500-999 mg/d
Giovannucci E, 1998 (36) USA Cohort 292 40-75 NR NR 1986-1994 100-1499 mg/d
Giovannucci E, 1998 (36) USA Cohort 88 40-75 NR NR 1986-1994 1500-1999 mg/d
Giovannucci E, 1998 (36) USA Cohort 65 40-75 NR NR 1986-1994 ≥2000 mg/d
Chan JM, 1998 (37) Sweden Case-control 130 <80 134 <80 1989-1994 825-999 mg/d
Chan JM, 1998 (37) Sweden Case-control 138 <80 134 <80 1989-1994 1000-1182 mg/d
Chan JM, 1998 (37) Sweden Case-control 147 <80 134 <80 1989-1994 ≥1183 mg/d

RCT: Randomized clinical trial; NR: Not reported.

Table 1. Continued
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In fact, by increasing the daily calcium intake, the risk of 
prostate neoplasm in men increased (Table 2).

Discussion
Our meta-analysis revealed that calcium intake through 
diet increased the risk of prostate carcinoma in men by 
10%, and higher doses of calcium increased the risk of 
prostate neoplasm.

Aune et al conducted a meta-analysis aimed to investigate 

Figure 2. Forest diagram showing the relationship between 
calcium intake and prostate neoplasm risk and its 95% CI.

the relationship between consuming dairy products and 
calcium and the risk of prostate neoplasm. Eventually, the 
researchers stated that calcium in the diet (for each 400 
mg/d) was linked to the risk of prostate carcinoma (RR: 
1.05, 95% CI: 1.02, 1.09) (6). A study by López-Plaza a 
et al on the relationship between the consumption of milk 
and dairy products and the risk of prostate carcinoma 
showed that the risk of prostate carcinoma increased by 
consuming 400 g of dairy products per day (RR: 1.07, 
95% CI: 1.02, 1.12) (38). A previous meta-analysis 
by Gao et al reported that men with the highest dairy 
product (RR =1.11, 95% CI: 1.00 to 1.22) and calcium 
(RR: 1.39, 95% CI: 1.09 to 1.77) consumption were 
more exposed to prostate carcinoma that men with the 
lowest amount of consumption (39). In another meta-
analysis aimed to explore the association among milk 
consumption and prostate carcinoma, Qin et al reported 
that daily consumption of milk, a product containing 
calcium, increases the risk of prostate carcinoma in men by 
up to 68% (OR: 1.68, 95% CI: 1.34 – 2.12) (40). Results 
reported by the mentioned studies were consistent with 
the results of the present article and confirmed our results. 
All of these studies indicated that daily calcium intake 
through diet was a potential threat to the occurrence of 
prostate carcinoma. Increased calcium levels might have 
reduced the vitamin D concentration, thereby suppressing 
the immune system of the body and potentially leading to 
prostate carcinoma. 

Based on the results of a recent meta-analysis by 
Huncharek et al on the effect of dairy products, calcium, 
and vitamin D on the risk of prostate carcinoma, there 
was no relationship between calcium intake and increased 
risk of prostate carcinoma (RR: 1.04 (95% CI: 0.90 – 
1.15) (41). Zhao et al studied the relationship between 
consuming dairy products and the risk of prostate 
carcinoma and reported the relationship between 

Table 2. Evaluation of the relationship between calcium intake 
and the risk of prostate neoplasm according to the variables of 
study type, dosage and age group of men

Subgroups OR (95% CI) I2 (%) P value

Type of 
study

Cohort 1.08 (1.06, 1.13) 37.4 0.012

Case-control 1.04 (0.96, 1.14) 55.9 <0.001

Cross-sectional 1.06 (0.86, 1.29) 0 0.631

RCT 1.21 (1.06, 1.39) 74.1 <0.001

Mean age 
(year)

50-59 1.16 (1.09, 1.24) 63.4 <0.001

60-69 1.03 (0.94, 1.13) 65.3 <0.001

Dosage 
(mg/d)

<1300 1.04 (1, 1.09) 49.1 <0.001

1300-2000 1.17 (1.09, 1.26) 22 0.261

>2000 1.29 (1.13, 1.48) 58.8 0.017

RCT: Randomized clinical trial; CI: Confidence interval; OR: 
Odds ratio.
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consuming dairy products and advanced prostate cancer 
(RR: 0.98 (95% CI: 0.94, 1.03)), non-advanced prostate 
cancer (RR: 1.10 (95% CI: 0.98, 1.24)), and fatal prostate 
carcinoma (RR: 0.92 (95% CI: 0.84, 1.00)). Generally, no 
noteworthy correlation was detected between consuming 
dairy products and the risk of prostate carcinoma in 
any of the mentioned groups. In terms of consumption 
dosage, however, consumption of 400 grams of dairy 
products per day increased the risk of prostate neoplasm 
by 2% (RR: 1.02 (95% CI: 1.00, 1.03) (42). The result 
of the mentioned investigation was inconsistent with our 
meta-analysis. Huncharek et al and Zhao et al believed 
that calcium intake does not affect the risk of prostate 
carcinoma in men. However, it must be noted that the 
dosage, period of calcium consumption, and the age 
of the consumers are among the factors that affect the 
relationship between calcium and prostate neoplasm and 
might have caused heterogeneity between the studies, 
consequently leading to inconsistent results. Considering 
the individual’s age group, daily consumption of calcium 
to a certain amount is required for the human body and 
poses no threat to health. On the other hand, the sample 
size, number of reviewed studies, and their types too affect 
the outcomes.

Conclusion
Calcium intake increased the risk of prostate carcinoma, 
and higher doses of calcium significantly increased the 
risk of prostate neoplasm. Consuming excessive amounts 
of calcium in individuals aged 50 to 59 was a prostate 
carcinoma risk factor, which indicates that middle-aged 
individuals are at risk and must avoid consuming too 
much calcium in their diets. However, we recommend 
conducting more studies on this subject.

Limitations
The eligible studies did not report the duration of calcium 
consumption. Most studies did not mention the age group 
of the participants or reported the age as multi-decade 
periods, which caused the age-based analysis to lose a 
part of the information. Most studies did not mention 
the source which provided the consumed calcium. 
Accordingly, we failed to present an analysis based on 
the consumed source. We recommend addressing these 
limitations in future studies.
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