


A 3-YEAR SURVEY ON THE INCIDENCE AND PATTERN OF OCCURRENCE OF KIDNEY STONES AT SAVEALIFE MISSION HOSPITAL: A RETROSPECTIVE STUDY

[bookmark: _GoBack]ABSTRACT
Kidney stones (nephrolithiasis) are a common urological condition causing significant morbidity worldwide. The prevalence and patterns of kidney stone occurrence are influenced by demographic and clinical factors, yet data on their distribution in specific populations, such as in Port Harcourt, Nigeria, remain limited. This study aimed to analyze the demographic and clinical patterns of kidney stone occurrence among patients at SaveALife Mission Hospital, Port Harcourt, over a three-year period. A retrospective cohort study was conducted by reviewing medical records of 384 patients diagnosed with kidney stones between January 2021 and December 2023. Data on age, sex, number of stones, and side of occurrence were extracted from clinical and imaging records, including ultrasonography and computed tomography scans. Data were anonymized and analyzed using chi-square tests to assess associations between sex, age, and stone characteristics. Females accounted for 62% of cases, while males comprised 38%. Most females presented with two stones, whereas most males had a single stone. Right-sided stones were the most prevalent (41%), followed by left-sided (35%) and bilateral stones (24%). The age group 20–39 years showed the highest prevalence (44%), with the lowest in children ≤12 years (2%). Chi-square analyses revealed no statistically significant associations between sex and number of stones (χ² = 2.99, p > 0.05), sex and side of stones (χ² = 2.64, p > 0.05), age group and number of stones (χ² = 6.16, p > 0.05), or age group and side of stones (χ² = 3.06, p > 0.05). Conclusively, while females and young adults exhibited higher rates of kidney stones, the distribution by number and side was independent of sex and age. These findings highlight the need to explore additional clinical and environmental factors influencing kidney stone development in this population.

Keywords: Kidney stone, Urolithiasis Patterns, Port Harcourt.






INTRODUCTION
Kidney stones, medically referred to as nephrolithiasis or urolithiasis, are crystalline aggregates that form within the urinary system, representing one of the most common and painful urological conditions worldwide. They cause severe pain, hematuria, and, in some cases, urinary obstruction or kidney damage (Moe, 2006). These stones arise from the supersaturation of urinary solutes such as calcium, oxalate, or uric acid, which precipitate to form solid masses (Lieske et al., 2014). The global prevalence of kidney stones has steadily increased, driven by modern dietary habits, sedentary lifestyles, and climate-related factors (Scales et al., 2012).
The impact of kidney stones extends beyond individual suffering, imposing substantial economic and healthcare burdens. In the United States, for instance, kidney stones affect approximately 1 in 11 people, with annual costs for diagnosis and treatment exceeding $5 billion (Pearle et al., 2014). Developing countries, including Nigeria, face similar challenges, compounded by limited healthcare resources and rising prevalence linked to dietary shifts toward processed foods, inadequate hydration, and hot climates (Tasian & Ross, 2017).
Historically, kidney stones were considered rare in Africa, particularly Nigeria, due to diets rich in fiber and low in animal protein and sodium. Recent studies, however, indicate a rising incidence associated with urbanization, lifestyle changes, and dietary westernization (Olufunmilade et al., 2019). Port Harcourt, a densely populated southern Nigerian city with access to tertiary healthcare facilities, offers a relevant setting to investigate contemporary trends in kidney stone disease.
Given the significant morbidities associated with kidney stones, including colicky flank pain, hematuria, urinary tract infections, and kidney failure and the limited data on their prevalence in specific populations, this study seeks to fill this knowledge gap. Specifically, it aims to analyze the incidence and patterns of kidney stone occurrence over three years at SaveALife Mission Hospital, Port Harcourt.
MATERIALS AND METHODS
Study Design
This study employed a retrospective cohort design to review medical records of patients diagnosed with kidney stones at SaveALife Mission Hospital, Port Harcourt. This approach enabled the assessment of kidney stone trends over a three-year period (January 2021 to December 2023) and facilitated the characterization of associated demographic and clinical patterns.
Study Area and Population
SaveALife Mission Hospital, a tertiary healthcare institution in Port Harcourt, Rivers State, Nigeria, provides comprehensive diagnostic and therapeutic services for urological disorders, including nephrolithiasis. The urbanization and industrial growth of Port Harcourt create a pertinent context for investigating the impact of lifestyle and environmental factors on kidney stone prevalence. This study retrospectively analyzed records of 386 patients diagnosed with kidney stones between January 2021 and December 2023. Diagnoses were established through clinical assessment corroborated by imaging studies, including ultrasonography and computed tomography (CT) scans.
Selection Criteria
Patients included in the study were those with a confirmed diagnosis of kidney stones during the study period and with complete medical records encompassing demographic and clinical information. Patients with incomplete or missing records, as well as those diagnosed with other urinary tract conditions without kidney stones, were excluded.
Data Collection
Data were extracted from hospital medical records and included demographic variables (age and sex), clinical characteristics (number of stones and side of occurrence: left, right, or bilateral), and diagnostic findings from imaging studies, including stone size and location. All data were anonymized to ensure patient confidentiality and coded for subsequent statistical analysis.
Statistical Analysis
The extracted data were entered and analyzed using Statistical Package for the Social Sciences (SPSS) version 25.0. Descriptive statistics, including frequencies and percentages, were calculated to summarize categorical variables such as sex, age group, number of stones, and side of occurrence. Chi-square (χ²) tests of independence were performed to evaluate potential associations between sex and number of kidney stones, sex and side of occurrence, and age group and number or side of stones. Statistical significance was determined at a p-value of less than 0.05 (p < 0.05). 
RESULTS
Out of the 384 patients, females accounted for a higher percentage of kidney stone cases (62%) compared to males (38%). The majority of females presented with two stones, while most males had a single stone. 
Table 1: Chi-square test of independence between sex and number of stones.
	Sex
	Number of Stones (%)
	df
	ꭕ2
	Inference

	
	1
	2
	3
	
	calculated
	At α=0.05
	

	Female
	91
	134
	20
	2
	2.99
	5.99
	No Significant Association

	Male
	44
	89
	8
	
	
	
	



The chi-square analysis showed no statistically significant association between sex and the number of kidney stones (χ² = 2.99, df = 2, p > 0.05), Table 1.
Table 2: Chi-square test of independence between sex and side of occurrence of stones.
	Sex
	Side of Occurrence (%)
	df
	ꭕ2
	Inference

	
	Bilateral
	Left
	Right
	
	Calculated
	At α=0.05
	

	Female
	54
	86
	105
	2
	2.64
	5.99
	No Significant Association

	Male
	40
	49
	52
	
	
	
	



The majority of kidney stones were located on the right side (41%), followed by the left side (35%), and bilateral cases (24%). Among females, right-sided stones were the most common, while males showed a relatively even distribution between left and right sides. No significant association was found between sex and the side of occurrence (χ² = 2.64, df = 2, p > 0.05), Table 2.
The age group 20–39 years had the highest prevalence of kidney stones (44%), followed by 40–59 years (35%). The least affected age group was ≤12 years, accounting for only 2% of cases. Despite the observed trends, statistical analysis revealed no significant association between age group and the number of stones (χ² = 6.16, df = 8, p > 0.05), Table 3.



Table 3: Test of association between age groups and number of stones.
	Age Group
	Number of Stones
	df
	ꭕ2
	Inference

	
	1
	2
	3
	
	Calculated
	At α=0.05
	

	≤ 12
	4
	4
	0
	8
	6.16
	15.51
	No Significant Association

	13 - 19
	3
	9
	0
	
	
	
	

	20- 39
	56
	99
	14
	
	
	
	

	40 - 59
	61
	86
	13
	
	
	
	

	≥ 60
	11
	25
	1
	
	
	
	



The analysis of age groups and the side of occurrence showed that right-sided stones were predominant across all age groups. Bilateral stones were most common in the 20–39 age group. The chi-square test showed no significant association between age group and the side of occurrence (χ² = 3.06, df = 8, p > 0.05).
Table 4: Test of association between age groups and side of occurrence of stones.
	Age Group
	Side of Occurrence
	df
	ꭕ2
	Inference

	
	Bilateral
	Left
	Right
	
	Calculated
	At α=0.05
	

	≤ 12
	2
	3
	3
	8
	3.06
	15.51
	No Significant Association

	13 - 19
	3
	3
	6
	
	
	
	

	20- 39
	44
	62
	63
	
	
	
	

	40 - 59
	35
	54
	71
	
	
	
	

	≥ 60
	10
	13
	14
	
	
	
	



The analysis of age groups and the side of occurrence showed that right-sided stones were predominant across all age groups. Bilateral stones were most common in the 20–39 age group. The chi-square test showed no significant association between age group and the side of occurrence (χ² = 3.06, df = 8, p > 0.05), Table 4.
DISCUSSION
The findings of this study provide valuable insights into the demographic and clinical patterns of kidney stone occurrence among patients at SaveALife Mission Hospital in Port Harcourt, Nigeria, over a three-year period. The study analyzed 386 kidney stone cases, focusing on the distribution by sex, age group, and side of occurrence. 
Prevalence among Females
The results revealed that females accounted for 62% (245 cases) of kidney stone cases, while males accounted for 38% (141 cases). Among females, 91 (23%) had one stone, 134 (34%) had two stones, and 20 (5%) had three stones. For males, 44 (12%) had one stone, 89 (23%) had two stones, and 8 (2%) had three stones. While the chi-square analysis indicated no statistically significant association between sex and the number of stones (p > 0.05), the higher proportion of cases among females aligns with some regional studies.
Hormonal factors, such as the role of estrogen, may explain the slightly higher prevalence in females, as estrogen has been suggested to reduce the formation of calcium oxalate stones (Pearle et al., 2014). However, global studies report that kidney stones are typically more prevalent in males, particularly in industrialized countries, where dietary patterns and occupational dehydration risks are more prominent (Scales et al., 2012). The divergence in this study may reflect local dietary and healthcare factors specific to the Port Harcourt population.
Age Group Trends
The study found that the 20–39 years age group accounted for 42% (169 cases) of kidney stone occurrences, the highest among all age groups. Within this group, 56 individuals (14%) had one stone, 99 (25%) had two stones, and 14 (4%) had three stones. The prevalence decreased in the older age groups, with the 40–59 years group accounting for 33% (133 cases) and the 60 years and above group accounting for 25% (84 cases).
This trend aligns with global studies that report a peak in kidney stone cases during the productive years of life, typically between 20 and 50 years (Kokoricha et al., 2020). The high prevalence among younger adults may result from lifestyle factors such as high consumption of sodium-rich and oxalate-rich diets, sugary beverages, and insufficient hydration—patterns commonly observed in urbanized environments like Port Harcourt. These findings emphasize the need for targeted educational and preventive measures for younger adults to reduce the burden of kidney stones.
Right-Sided Predominance
Kidney stones were more frequently located on the right side (41%, 165 cases) compared to the left side (35%, 141 cases) or bilaterally (24%, 96 cases). Among females, 105 cases (26%) were right-sided, 88 (22%) were left-sided, and 52 (13%) were bilateral. Among males, 52 cases (13%) were right-sided, 53 (13%) were left-sided, and 44 (11%) were bilateral.
The predominance of right-sided kidney stones aligns with studies suggesting that anatomical asymmetries in renal function and urine drainage pathways may predispose the right kidney to stone formation (Turk et al., 2016). However, the absence of significant associations between side of occurrence and sex or age group suggests that other factors, such as genetics or subtle physiological differences, may also contribute to lateralization.
CONCLUSION
The study revealed that kidney stones were more prevalent in females (62%) than in males (38%), with females more frequently presenting with multiple stones, whereas males predominantly had a single stone. Right-sided stones were the most common overall, followed by left-sided and bilateral occurrences, and the 20–39-year age group exhibited the highest prevalence. Despite these observed patterns, statistical analyses showed no significant associations between sex or age group and either the number or side of kidney stones. These findings suggest that while demographic trends in kidney stone presentation exist, the distribution of stones by number and laterality appears independent of sex and age in this population, highlighting the need to consider other clinical, metabolic, or environmental factors in the risk and development of kidney stones.
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