
THE INFLUENCE OF INCREASED CAR…            Otu et al., FJS 

FUDMA Journal of Sciences (FJS) Vol. 9 No. 6, June, 2025, pp 127 – 132 127 

8 

 

THE INFLUENCE OF INCREASED CARBONATED BEVERAGES CONSUMPTION ON THE RISK OF 

NEPHROLITHIASIS DEVELOPMENT: A SYSTEMATIC REVIEW AND META-ANALYSIS OF 

OBSERVATIONAL STUDIES 

 

*1Otu, O. M., 1Doguwa, S. I., 2Umar Yunusa Sa’id and 1Zakari, Y. 

 
1Department of Statistics, Ahmadu Bello University, Zaria, Nigeria 

2Department of Economics, Federal University of Education, Zaria, Nigeria. 

 

*Corresponding authors’ email: otumuhammedj@gmail.com  

 

ABSTRACT 

Nephrolithiasis, a frequent medical disorder, is affected by a variety of environmental factors, including food.  

Fluid consumption is an important dietary strategy for reducing kidney stone risk since it has a direct impact 

on nephrolithiasis.  The primary goal of this study is to collect accurate and trustworthy data about the effect 

of carbonated beverages on the risk of developing nephrolithiasis in order to make evidence-based 

recommendations.  To accomplish this purpose, we conducted a thorough and systematic review, followed by 

a meta-analysis.  This enabled us to assess the link between increasing carbonated beverage consumption and 

nephrolithiasis risk.  Our search included Medline, Web of Science, and PubMed databases up to April 2024, 

yielding 249 articles initially, 39 of which met eligibility requirements after title and abstract screening. The 

meta-analysis includes a total of 16 publications.  A random-effects model was used to analyse the acquired 

data in order to account for differences in study design and population.  We used the R programming language 

(version 4.3.1) to compute pooled relative risks (RRs) and 95% confidence intervals (CIs), as well as to 

quantitatively analyse heterogeneity using the I2 statistic.  Our findings revealed a significant link between 

increasing carbonated beverage consumption and an increased risk of developing nephrolithiasis (RR: 1.855; 

95% CI, 1.26–2.74).  To reduce potential health hazards, we highly advise consumers to limit the intake of 

carbonated beverages.  This reduction is crucial not only for minimising kidney problems and other chronic 

illnesses, but also for promoting nephrolithiasis prevention and encouraging people to adopt healthy eating 

habits. 
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INTRODUCTION 

Nephrolithiasis, also known as kidney stone disease, is caused 

by the crystallisation of minerals and salts in the urinary tract, 

which often occurs when urine becomes oversaturated with 

lithogenic compounds like calcium, oxalate, and uric acid.  

This urological illness is becoming a major global health 

concern, affecting an increasing number of people in both 

industrialised and developing countries.  The impact of 

nephrolithiasis is not limited to the acute pain and discomfort 

associated with stone passage, but also includes long-term 

complications such as chronic kidney disease (CKD), bone 

demineralisation, cardiovascular disease, and even increased 

mortality (Alexander et al., 2014; Taylor et al., 2015; Ferraro 

et al., 2013; Vande-Pol et al., 2019; Zakari et al., 2024). 

According to a recent economic analysis, the financial burden 

of nephrolithiasis is expected to rise significantly, with a 

projected cost of more than $3 billion USD by 2030, driven 

by rising incidence, recurrence rates, and healthcare 

utilisation (Antonelli et al., 2014; Ziemba et al., 2017; Liu et 

al., 2023). 

Modifiable risk factors, particularly nutrition and lifestyle 

decisions, are significant contributors to the rising occurrence 

of kidney stones.  A high consumption of animal protein, salt, 

and oxalate-rich meals, along with insufficient hydration, 

provides a metabolic milieu favourable to stone formation 

(Scales et al., 2012).  Fluid consumption is particularly 

important in kidney stone prevention since low urine volume 

and high solute content increase the likelihood of crystal 

formation.  While water remains the recommended fluid, 

more people are turning to sugar-sweetened beverages 

(SSBs), particularly carbonated soft drinks, which may 

increase the risk of stone development. Frequent consumption 

of carbonated beverages has been linked to an increased risk 

of nephrolithiasis, according to epidemiological studies. 

Some studies have even linked poor dietary and lifestyle 

choices to more than half of incident stone cases (Ferraro et 

al., 2017; Enas et al., 2022; Shabani et al., 2022; Constance et 

al., 2023; Alruwaili et al., 2023). 

Carbonated soft drinks, particularly those sweetened with 

high-fructose corn syrup (HFCS), have become dietary 

staples in many nations, particularly the United States, where 

per capita consumption is still among the highest in the world 

(Bleich et al., 2009; CDC, 2023).  These beverages not only 

contribute to caloric excess (about 150 calories per 12-ounce 

serving), but they also contain substances such as phosphoric 

acid, caffeine, and fructose, all of which have been linked to 

changes in urine composition.  Several processes have been 

hypothesised, including increased urinary calcium and 

oxalate excretion, decreased citrate levels, and pH changes in 

urine, all of which lead to higher lithogenic potential (Al-

Dabbagh et al., 2022; Taylor et al., 2008; Fox et al., 1972; 

Imran et al., 2023; Omoyajowo et al., 2024). Despite rising 

awareness, carbonated soft drink consumption remains high, 

particularly among teenagers and young people.  Given this 

backdrop, it is critical to determine the extent to which 

carbonated beverages influence the formation of kidney 

stones.  With recurrence rates predicted to be as high as 50% 

within 5 to 10 years of the first episode (Rule et al., 2014), 

effective dietary-based prevention interventions are critical.  

The emphasis on modifiable risk factors, particularly 

beverage choices, can help to lessen the personal, societal, and 

economic cost of nephrolithiasis. 

As a result, the purpose of this study is to examine and 

quantify the association between carbonated beverage 

consumption and the risk of nephrolithiasis using a systematic 

review and meta-analysis.  The study aims to inform public 
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health guidelines and individual dietary decisions by 

synthesising available knowledge, ultimately contributing to 

a reduction in kidney stone incidence and recurrence through 

evidence-based preventative efforts. 

 

MATERIALS AND METHODS 

Methodology 

We did a comprehensive literature search on the Medline, 

Web of Science, and PubMed databases from inception to 

April 2024.  Our search focused on studies that investigated 

the association between increased consumption of carbonated 

beverages and the likelihood of developing nephrolithiasis. 

The search terms "nephrolithiasis," "urinary calculi," "kidney 

stones," "kidney calculi," or "genitourinary disorder" 

combined with "carbonated beverage," "carbonated drinks," 

"beverages," "soft drinks," "sugary soda," "energy drinks," 

"sport drinks," or "carbonated water" were used to find 

pertinent articles.  To find any more pertinent articles, we 

manually examined the bibliographies of the included studies 

and associated reviews in addition to the database searches. 

Articles published in English with accessible full text and 

statistical measures measuring nephrolithiasis and carbonated 

beverages were included in the study.  Given the 

heterogeneity in eligible age groups across research, there 

were no age restrictions imposed on study participants.  We 

retrieved data from 16 papers after thoroughly evaluating their 

relevance and eligibility.  

We used a random-effects model to analyse the obtained data, 

accounting for differences in study design and population.  

We conducted this research using the R programming 

language (version 4.3.1).  The I2 statistic was used to quantify 

heterogeneity, with values more than 50% and 75% indicating 

moderate and substantial heterogeneity, respectively.  All 

statistical tests were two-sided, with a significance level of P 

< 0.05.  Hedges' g (Hedges et al., 1985) was used to calculate 

the between-study effect sizes. 

𝐻𝑒𝑑𝑔𝑒𝑠'𝑠(𝑔) = 𝐶𝑜ℎ𝑒𝑛'𝑠(𝑑) × (1 −
3

4(𝑛𝐼+𝑛𝐶)−9
) (1) 

Where Cohen’s (d) is given as; 

𝐶𝑜ℎ𝑒𝑛'𝑠(𝑑) =
𝑋𝐼−𝑋𝐶

√
(𝑛𝐼−1)𝑆𝐼

2+(𝑛𝐶−1)𝑆𝐶
2

𝑛𝐼+𝑛𝐶−2

  

And the variance of Hedges’s (g) is given by;  

𝑉𝑔 = [𝐽(𝑑𝑓)]2𝑉𝑑    (2) 

 

Random-Effects Model 

The random-effects model makes the assumption that the 

effect size at the study level is a random sampling from an 

infinite number of similar studies (DerSimonian & Kacker, 

2007).  The impact size at the study level can fluctuate 

systematically as a result of differences in the research 

population, interventions, comparators, endpoint definitions, 

and designs.  

Thus, the deviation (𝜃𝑖) between the individual study's effect 

size (𝑦𝑖) and the true effect in the population (μ) is more than 

that expected due to sampling variation (𝜀𝑖) alone (Mona et 

al., 2020). Consequently, the effect size of each particular 

study can be represented as follows: 

𝑦𝑖 = 𝜇 + 𝜃𝑖 + 𝜀𝑖    (3) 

Here, 𝜃𝑖  depends on the between-study variance (𝜏2), while 

𝜀𝑖depends on the within-study variance ( 𝜎2
𝑖). As the random-

effects model draws a random sample of effect sizes, the mean 

of the effect size deviation is zero. It assumes that 𝜃𝑖  is 

normally distributed with a mean of zero and a variance of 

(𝜏2), represented as 𝜃𝑖  ~ 𝑁(0,  𝜏2), and that the sampling 

error is also normally distributed as 𝜀𝑖  ~ 𝑁(0,  𝜎2
𝑖). 

The weight (𝑤𝑖) associated with each individual study is the 

inverse of the total variation, given by 𝑤𝑖 = 1 (  𝜎2
𝑖  +  𝜏2)⁄ . 

The pooled effect estimate of 𝑦𝑖is calculated as: 

�̂�𝑟 =  
∑ 𝑦𝑖𝑤𝑖

∑ 𝑤𝑖
    (4) 

Where 𝑦𝑖 is distributed as; 𝑦𝑖~𝑁(𝜇, 𝜎𝑖
2 +  𝜏2) 

This estimated effect size's variance can also be re-presented 

as: 

𝑉(�̂�𝑟) =
1

∑𝑤𝑖
    (5) 

 

Restricted maximum likelihood (REML): The between-

study variance was estimated using restricted maximum 

likelihood (REML) method (Raudenbush, 2009). 

The estimate �̂�𝑅𝐸𝑀𝐿
2 (eqn. 7) is produced by setting the 

derivative of the restricted log-likelihood function of eqn. (6) 

𝐼𝑛𝐿(𝜏2) = −
𝑘

2
𝐼𝑛(2𝜋) −

1

2
∑ 𝐼𝑛(𝑣𝑖 + 𝜏2) −

1

2
∑

(𝑦𝑖−�̂�𝑅𝐸(�̂�𝑀𝐿
2 ))

2

(𝑣𝑖+𝜏2)
−

1

2
𝐼𝑛 (∑

1

(𝑣𝑖+𝜏2)
)  (6) 

with respect to 𝜏2 equal to zero and solving the resulting 

equation for 𝜏2. This gives; 

�̂�𝑅𝐸𝑀𝐿
2 = 𝑀𝑎𝑥 {0,

∑ 𝑊𝑖,𝑅𝐸
2 ((𝑦𝑖−�̂�𝑅𝐸(�̂�𝑀𝐿

2 ))
2

−𝑣𝑖)

∑ 𝑊𝑖,𝑅𝐸
2 +

1

∑ 𝑊𝑖,𝑅𝐸
} 

     (7) 

Where; 𝑊𝑖,𝑅𝐸 =
1

(𝑣𝑖+�̂�𝑅𝐸𝑀𝐿
2 )

and �̂�𝑅𝐸𝑀𝐿
2 is calculated by a 

process of iteration with an initial estimate of �̂�𝑅𝐸𝑀𝐿
2 greater 

than or equal to zero and each iteration step requires non-

negativity (DerSimonian& Laird, 1986; Sidik& Jonkman, 

2007). 

 

RESULTS AND DISCUSSION 

Results 

Figure 1 shows the selection procedure along with the reasons 

for exclusion.  After removing duplicates and reviewing the 

titles and abstracts, 39 of the 249 articles that the literature 

search initially produced were determined to be potentially 

eligible.  After a comprehensive full-text examination, 16 

publications were selected to be included in the meta-analysis. 
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Figure 1: Flow of information through the different phases of included studies for systematic review 

and meta-analysis 

 

Table 1: Heterogeneity Test 

 Random-Effects Model 

𝐈𝟐– Statistic: 71.99% 

Q – Statistic:  45.4668 

P – Value 0.0001 

𝐭𝐚𝐮𝟐– Statistic 0.4365 

 

Table 1 shows the random-effects model's heterogeneity test 

findings.  The I2 statistic, which indicates how much total 

variation among research is due to heterogeneity rather than 

chance, is 71.99%. This implies that actual variations between 

the included studies account for roughly 71.99% of the 

variability in research findings, rather than random chance. 

The corresponding Q statistic, which quantifies the amount to 

which the observed diversity in effect sizes across the 

included studies exceeds what would be predicted by chance, 

is 45.4668, with a p-value of 0.0001. This shows that the Q 

statistic is statistically significant, providing strong evidence 

against the null hypothesis of homogeneity and indicating 

significant heterogeneity among the papers included in the 

study. 
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Decrease Risk Increase Risk 

Figure 2: Forest plot of meta-analysis comparing highest vs controlled level of carbonated 

beverage intakes and risk of developing nephrolithiasis 

 

The terms "Decrease Risk" and "Increase Risk" are used in 

Figure 2 to contextualise the possible health consequences of 

nephrolithiasis incidence that occur in relation to the intake of 

carbonated beverages.  "Decrease Risk" denotes that 

consuming more carbonated drinks is linked to a lower chance 

of developing the condition or adverse event being studied 

(prevalence of developing nephrolithiasis incidence).  In 

essence, it implies that people who consume more carbonated 

beverages are less likely than those who consume fewer to 

acquire nephrolithiasis.  On the other hand, "Increase Risk" 

implies that a higher exposure to the factor is linked to a 

higher likelihood of encountering the condition or adverse 

event under study. 

High carbonated beverage consumption was associated with 

a considerably higher risk of having nephrolithiasis (RR: 

1.85; 95% CI, 1.26 – 2.74), as seen in Figure 2.  Table 2 shows 

this estimate's significance along with the associated 

confidence interval. 

 

Table 2: Pooled estimate and relative risk (RR) 

Estimate RR Se P-value CI 

0.6178   1.855 0.1986   0.0019   0.2285,1.0071 

 

Table 2 shows that the predicted effect size is 0.6178, with a 

relative risk of 1.855.  These figures show the relative risk of 

developing nephrolithiasis as a result of drinking more 

carbonated beverages.  In this context, a relative risk of 1 

shows no correlation, whereas a number greater than 1 implies 

increased risk and a value less than 1 indicates decreased risk.  

The related p-value of 0.0019 indicates that the relative risk 

estimate is statistically significant.  The standard error, which 

measures the accuracy of the estimate, is 0.1986.  With a 95% 

confidence level, the Confidence Intervals show that the true 

value of the estimate is between 0.2285 and 1.0071.  Notably, 

the estimate of 0.6178 is within this range, demonstrating 

statistical validity. 

To sum up, the table highlights a strong correlation between 

the prevalence risk of nephrolithiasis and higher carbonated 

beverage intake.  A significant rise in the risk of 

nephrolithiasis is linked to the consumption of carbonated 

beverages, as indicated by the estimated relative risk of 1.855. 

 

Key Findings and Public Health Implications 

The results of this meta-analysis offer strong proof that 

consuming more carbonated drinks is substantially linked to 

an elevated risk of nephrolithiasis.  Individuals who consume 

large amounts of carbonated beverages are about 86% more 

likely to develop kidney stones than those who consume them 

in moderation, according to the pooled relative risk (RR = 

1.855; 95% CI: 1.26–2.74; p = 0.0019).  Concerns expressed 

by previous epidemiological and clinical investigations are 

supported by this connection, which is still statistically 

significant and clinically significant. 

The strength of relationship may differ by study population, 

geography, beverage types, and other lifestyle factors, despite 

the fact that the overall trend is robust, according to the high 

level of heterogeneity among included studies (I2 = 71.99%).  

The stability of results across several research, in spite of this 

heterogeneity, suggests a reliable pattern that cannot be 

written off as chance. 

These findings emphasise the significance of dietary 

counselling and policy-level initiatives targeted at lowering 

the consumption of sugar-sweetened and carbonated 

beverages, particularly in high-risk populations, from the 

standpoint of public health.  This evidence is a call to action 

for health authorities and clinicians to include beverage 

consumption patterns in preventive nephrolithiasis 
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guidelines, especially in low- and middle-income countries, 

given the rising prevalence of kidney stones worldwide and 

the growing popularity of sugary drinks. 

Additionally, these findings create new opportunities for 

patient-specific recommendations and focused health 

education efforts.  As part of a larger lifestyle management 

strategy to address recurrent nephrolithiasis, clinicians and 

nutritionists may take into account customised risk 

assessments based on beverage consumption patterns. 

 

Discussion 

This meta-analysis provides compelling evidence that 

excessive carbonated beverage consumption is related with a 

significantly higher risk of developing nephrolithiasis.  The 

pooled relative risk of 1.855 (95% CI: 1.26-2.74) implies that 

people who consume the most of these beverages are nearly 

twice as likely to get kidney stones as those who consume 

less.  These findings are consistent with prior observational 

studies linking sugary beverages to negative renal outcomes 

such as changed urine composition, increased calcium 

excretion, and lower citrate levels—all of which contribute to 

stone formation. 

Multiple pathways could be involved in the biochemical 

mechanisms that underlie this connection.  Carbonated drinks, 

particularly those that are high in sugar and phosphoric acid, 

can increase the excretion of calcium and oxalate, two 

chemicals that promote stone formation, and lower the pH of 

the urine.  Furthermore, sodas with a high fructose content 

have been linked to elevated serum uric acid levels, which 

may further raise the risk of uric acid stones.  Additionally, 

drinking soft drinks frequently takes the place of drinking 

water, which lowers urine volumes, which is a known risk 

factor for nephrolithiasis. 

The existence of heterogeneity (I2 = 71.99%) must be 

recognised notwithstanding the strength of these findings.  

Differences in study design, geography, participant 

demographics, definitions of beverage exposure, and 

confounding variable adjustment are probably the causes of 

this discrepancy.  For instance, because of increased 

vulnerability to dehydration, research carried out in areas with 

high ambient temperatures might find a stronger correlation.  

Similar to this, the effect magnitude can vary across 

artificially sweetened or carbonated water beverages and 

sugar-sweetened sodas, as several included research 

categorised them under broad exposure categories. 

Given the broad availability and consumption of carbonated 

beverages worldwide, particularly among young people, these 

findings have important public health implications.  

Interventions that raise knowledge about the hazards of 

excessive carbonated beverage intake, together with support 

of improved hydration practices, may help to reduce the 

burden of nephrolithiasis.  More research, particularly large-

scale prospective cohort studies and controlled trials, is 

needed to explain causal processes and differentiate the 

impacts of various beverage kinds. 

 

CONCLUSION 

The results of this meta-analysis show a strong correlation 

between the risk of nephrolithiasis and higher carbonated 

beverage use.  High-intake individuals are almost twice as 

likely to be at danger as those who consume less.  These 

findings highlight the need for increased knowledge and 

vigilance about the regular intake of sugary and carbonated 

beverages, particularly in groups that are already at risk for 

kidney stones. 

It is critical to recognise that nephrolithiasis, which frequently 

presents as a benign but painful illness, poses a substantial 

threat to both the healthcare system and human well-being.  It 

has high treatment expenses and is increasingly recognised as 

a systemic disease linked to a variety of health issues, 

including bone fractures, chronic kidney disease, renal cell 

carcinoma, cardiovascular disease, and even death.  To lower 

these risks and the related socioeconomic burden, 

preventative measures focussing on modifiable lifestyle 

factors can be extremely helpful for people who are at high 

risk of recurring or incident instances.   

While further study is needed to understand the causative 

pathways and specific effects of different beverage types, the 

results clearly supports reducing carbonated beverage 

consumption as a preventive measure. 

 

Policy Recommendations 

The following suggestions are made in light of the observed 

risk of nephrolithiasis in order to promote healthier eating 

habits and prevent the emergence of the disease: 

i. Public health campaigns to educate about carbonated 

drink risks 

ii. Transparent labeling regulations for sugary beverages  

iii. School/workplace guidelines promoting water intake  

iv. Taxation on sugar-sweetened drinks to fund health 

initiatives  

v. Healthcare counseling to reduce carbonated beverage 

consumption in high-risk individuals. 

By following these suggestions, we can reduce the risk of 

nephrolithiasis and encourage improved kidney health among 

the general public.  This may consequently lead to greater 

overall health and a decreased burden on health care 

providers. 

 

REFERENCES 

Al-dabbagh, E., H., &Alnori, M., K. (2022). Effects of pepsi 

beverages on urine ph, crystalluria, and urinary calcium 

excretion. Mil. Med. Sci. Lett. (Voj. Zdrav. Listy). 91(3): 191-

196. DOI: https://doi.org/10.31482/mmsl.2021.041. 

 

Alexander, R., T., Hemmelgarn, B., R., Wiebe, N., Bello, A., 

Samuel, S., &Klarenbach, S., W. (2014). Kidney stones and 

cardiovascular events: a cohort study. Clin J Am Soc Nephrol. 

9(3):506–12. https://doi.org/10.2215/cjn.04960513. 

 

Alruwaili, M., Alotaibi, R., & Al-Qahtani, M. (2023). 

Association between soft drink consumption and kidney stone 

formation in Saudi adults: A cross-sectional study. Urology 

Annals, 15(3), 211–216. 

 

Antonelli, J., A., Maalouf, N., M., Pearle, M., S., &Lotan, Y. 

(2014). Use of the national health and nutrition examination 

survey to calculate the impact of obesity and diabetes on cost 

and prevalence of urolithiasis in 2030. Eur Urol. 66(4): 724–

9. https://doi.org/10.1016/j.eururo.2014.06.036.   

 

Bleich, S., N., Wang, Y., C., Wang, Y., & Gortmaker, S., L. 

(2009). Increasing consumption of sugar-sweetened 

beverages among US adults: 1988–1994 to 1999–2004. Am. 

J. Clin. Nutr.89, 372–381.  

 

CDC (Centers for Disease Control and Prevention). (2023). 

Sugar-sweetened beverage consumption among U.S. adults. 

Retrieved from: https://www.cdc.gov/nutrition/data-

statistics/sugar-sweetened-beverages-intake.html 

 

Constance, L., Tanja, H., Jerome, P., Carsten, A., W., Olivier, 

B., Murielle, B. (2023). Differences in the food consumption 

between kidney stone formers and nonformers in the swiss 

https://doi.org/10.31482/mmsl.2021.041
https://doi.org/10.2215/cjn.04960513
https://doi.org/10.1016/j.eururo.2014.06.036
https://www.cdc.gov/nutrition/data-statistics/sugar-sweetened-beverages-intake.html
https://www.cdc.gov/nutrition/data-statistics/sugar-sweetened-beverages-intake.html


THE INFLUENCE OF INCREASED CAR…            Otu et al., FJS 

FUDMA Journal of Sciences (FJS) Vol. 9 No. 6, June, 2025, pp 127 – 132 132 

 ©2025 This is an Open Access article distributed under the terms of the Creative Commons Attribution 4.0 
International license viewed via https://creativecommons.org/licenses/by/4.0/ which  permits  unrestricted  use,  
distribution,  and  reproduction  in  any  medium, provided the original work is cited appropriately.  

kidney stone cohort. Journal of renal nutrition. DOI: 

https://doi.org/10.1053/j.jrn.2023.04.007. 

 

DerSimonian, R., & Laird, N. (1986). Meta-analysis in 

clinical trials. Controlled Clinical Trials. 7: 177–188. 

 

DerSimonian, R., &Kacker, R. (2007). Random-effects 

model for meta-analysis of clinical trials: an update. 

Contemporary Clinical Trials. 28: 105–114. 

https://doi.org/10.1016/j.cct.2006.04.004.  

 

Enas, E., H., Mona, E., E., H., Samar, E., A. (2022). 

Assessment of risk factors for formulation of kidney stone 

among adult males. Mansoura nursing journal (MNJ). 

 

Ferraro, P., M., Taylor, E., N., Eisner, B., H., Gambaro, G., 

Rimm, E., B., &Mukamal, K., J.(2013). History of kidney 

stones and the risk of coronary heart disease. JAMA. 

310(4):408–15. https://doi.org/10.1001/jama.2013.8780. 

 

Ferraro, P., M., Taylor, E., N., Gambaro, G., &Curhan, G., C. 

(2017). Dietary and lifestyle risk factors associated with 

incident kidney stones in men and women. J Urol. 

2017;198(4):858–63. 

https://doi.org/10.1016/j.juro.2017.03.124. 

 

Fox, I., H.,&Kelley, W., N. (1972). Studies on the mechanism 

of fructose-induced hyperuricemia in man. Metabolism.21, 

713–721.  

 

Hedges, L. V., & Ingram, O. (1985). Statistical Models for 

Meta-Analysis. New York: Academic Press. 

 

Imran, M., Khan, A., & Siddiqui, A. (2023). Dietary and 

beverage-related risk factors in nephrolithiasis: An updated 

review. Journal of Renal Nutrition, 33(2), 141–149. 

 

Liu, X., Zhang, Y., & Sharma, A. (2023). Economic burden 

of nephrolithiasis and implications for health policy. Health 

Economics Review, 13(1), 25. 

 

Mona, P., Sada, N., D., Bhaskar, T., & Sreenivas, V. (2020). 

Methods of Estimating the Pooled Effect Size Under Meta-

Analysis: A Comparative Appraisal. Clinical Epidemiology 

and Global Health. 

 

Omoyajowo, K., Agbaogun, B., Ogunyebi, A., Kanaan, M., 

Omoyajowo, B., Makengo, B. M., Alayemi, A., Omoyajowo, 

K., & Alao, R. (2024). IS BISPHENOL A (BPA) A PUBLIC 

HEALTH CONCERN? A CROSS-SECTIONAL STUDY 

OF PUBLIC KNOWLEDGE, ATTITUDE AND RISK 

PERCEPTION IN SOUTHWESTERN PART OF NIGERIA. 

FUDMA JOURNAL OF SCIENCES, 8(2), 364 - 372. 

https://doi.org/10.33003/fjs-2024-0802-2371. 

 

Raudenbush, S., W. (2009). Analyzing effect sizes: random-

effects models. In Cooper H, Hedges LV, Valentine JC (eds.). 

The Handbook of Research Synthesis and Meta-Analysis New 

York: Russell Sage Foundation. (pp. 295 – 315).  

 

Rule, A. D., Lieske, J. C., Li, X., Melton, L. J., Krambeck, A. 

E., & Bergstralh, E. J. (2014). The ROKS nomogram for 

predicting a second symptomatic stone episode. Journal of the 

American Society of Nephrology, 25(12), 2878-2886. 

https://doi.org/10.1681/ASN.2013091011 

 

Scales, C., D., Smith, A., C., Hanley, J., M.,&Saigal, C., S. 

(2012). Urologic Diseases in America Project Prevalence of 

kidney stones in the United States. Eur. Urol. 62, 160–165.  

 

Shabani, E., Khorshidi, A., Sayehmiri, K., Moradi, K., Nabi-

Abdolyousefi, E. (2022). The effect of nutritional factors on 

urolithiasis: a case-control study. Journal of medicine and life. 

DOI: https://doi.org/10.25122/jml-2022-032. 

 

Sidik, K., & Jonkman, J., N. (2007). A comparison of 

heterogeneity variance estimators in combining results of 

studies. Statistics in Medicine. 26: 1964–1981. 

https://doi.org/10.1002/sim.2688.  

 

Taylor, E., N., Feskanich, D., Paik, J., M., &Curhan, G., C. 

(2015). Nephrolithiasis and risk of incident bone fracture. J 

Urol. 195(5):1482–6. 

https://doi.org/10.1016/j.juro.2015.12.069.  

 

Taylor, E., N.,Curhan, G., C. (2008). Fructose consumption 

and the risk of kidney stones. Kidney Int. 2008, 73, 207–212. 

 

Vande-Pol, J., A., A., Van, den, Brandt, P., A., Schouten, L., 

J. (2019). Kidney stones and the risk of renal cell carcinoma 

and upper tract urothelial carcinoma: the Netherlands cohort 

study. Br J Cancer. 120(3):368–74. 

https://doi.org/10.1038/s41416-018-0356-7.   

 

Zakari, Y., Otu, O. M., Muhammad, I., & Ramat, M. H. 

(2024). A Quantitative Synthesis to Assess the Influence of 

Carbonated Beverage Consumption on the Occurrence of 

Abnormally Low Calcium Levels in the Bloodstream. UMYU 

Scientifica, 3(4), 281 – 287.  

https://doi.org/10.56919/usci.2434.022 

 

Ziemba, J., B., &Matlaga, B., R. (2017). Epidemiology and 

economics of nephrolithiasis. Invest Clin Urol. 58(5):299–

306. https://doi.org/10.4111/icu.2017.58.5.299. 

 

 

 

 

 

 

 

 

 

https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1053/j.jrn.2023.04.007
https://doi.org/10.1016/j.cct.2006.04.004
https://doi.org/10.1001/jama.2013.8780
https://doi.org/10.1016/j.juro.2017.03.124
https://doi.org/10.33003/fjs-2024-0802-2371
https://doi.org/10.1681/ASN.2013091011
https://doi.org/10.25122/jml-2022-032
https://doi.org/10.1002/sim.2688
https://doi.org/10.1016/j.juro.2015.12.069
https://doi.org/10.1038/s41416-018-0356-7
https://doi.org/10.56919/usci.2434.022
https://doi.org/10.4111/icu.2017.58.5.299

