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Prevalence of Hyperuricemia and Associated Risk Factors amongst Adult Patients Attending a General Outpatient Clinic at the Rivers State University Teaching Hospital, Port Harcourt, Nigeria

ABSTRACT
Background: Hyperuricemia is a growing global health concern associated with many metabolic and cardiovascular diseases. However, limited data exist on its prevalence and associated risk factors in Nigerian populations, particularly in the Niger Delta region.
Objective: To determine the prevalence of hyperuricemia and identify associated risk factors among adult patients attending the general outpatient clinic at Rivers State University Teaching Hospital (RSUTH), Port Harcourt, Nigeria.
Methods: A prospective cross-sectional study involving 241 adult participants was conducted. Demographic data, lifestyle habits, and clinical characteristics were collected using a structured questionnaire. Serum uric acid levels were measured, and hyperuricemia was defined according to standard criteria. Chi-square tests were used to assess associations between hyperuricemia and various demographic, clinical, and lifestyle variables, with statistical significance set at p<0.05.
Results: The overall prevalence of hyperuricemia was 16.6% (40/241). Male sex was significantly associated with hyperuricemia (25.6% vs 11.3% in females, χ²=8.32, p=0.004). Among lifestyle factors, smoking (33.3% vs 14.7%, χ²=5.39, p=0.020) and daily consumption of seafood in large quantities (23.1%, χ²=11.80, p=0.019) were significantly associated with elevated uric acid levels. No significant associations were found between hyperuricemia and age groups, marital status, educational level, occupation, BMI categories, comorbidities, physical activity, or alcohol consumption.
Conclusion: The prevalence of hyperuricemia in this Nigerian cohort is comparable to rates reported in other African and developing countries. Male sex, smoking, and high seafood consumption emerged as significant risk factors. These findings point to the need for targeted public health interventions focusing on dietary modification and smoking cessation in at-risk populations.
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INTRODUCTION
Hyperuricemia, defined as elevated serum uric acid (SUA) levels typically exceeding 7 mg/dL in men and 6 mg/dL in women, is an important public health concern globally. Recent estimates indicate that the prevalence of hyperuricemia ranges from 2.6% to 36% across different populations, with a pooled global prevalence of about 13.85%. 1  In the United States, approximately 21% of adults, representing about 43 million individuals, have been diagnosed with hyperuricemia.2 There is some geographic and demographic variation, with prevalence rates of 21.06% in males and 10.15% in females globally.3
Hyperuricemia results from an imbalance between uric acid production and excretion, with approximately one-third of uric acid production coming from dietary purines and the rest from endogenous sources 4.  Hyperuricemia is not just a biochemical abnormality, it  has clinical implications, serving as an independent risk factor for gout, cardiovascular diseases, renal disorders, metabolic syndrome, and type 2 diabetes mellitus 5.  While only about 25% of individuals with hyperuricemia develop gout, the condition is also associated with vascular inflammation, endothelial dysfunction, and increased cardiovascular mortality 6.
Complex interplay between hereditary variables, dietary practices, and metabolic processes are involved in the pathogenesis of hyperuricemia. Depending on concentration and cellular context, uric acid can act as both an antioxidant and a pro-inflammatory mediator in human physiology. 7  High consumption of purine-rich foods, such as red meat, seafood, and alcohol, contributes to higher uric acid levels, making dietary considerations important.8  On the other hand, decreased serum urate concentrations have been linked to dairy products, vegetables, and some plant-based proteins. 9
In Africa, pooled data on hyperuricemia prevalence and risk factors remain limited, a recent systematic review reported prevalence rates among type 2 diabetes patients of 26.31% in Nigeria, 29.30% in Ethiopia, and 33.72% in Cameroon 10.¹⁰ However, population-based studies among general adult populations in Nigeria are scarce, many of the studies were done in different patient groups. Some studies have been done in the Niger Delta region, a place characterized by high seafood consumption and unique dietary patterns, may present distinct epidemiological patterns of hyperuricemia.
The purpose of this study was to ascertain the prevalence of hyperuricemia among adult patients who visited the general outpatient clinic at Rivers State University Teaching Hospital in Port Harcourt, Nigeria, as well as to identify associated clinical, lifestyle, and demographic risk factors.
METHODS
Study Design and Setting
A prospective cross-sectional study was conducted at the general outpatient clinic of Rivers State University Teaching Hospital (RSUTH), Port Harcourt, Nigeria. The hospital is a tertiary healthcare facility serving the Port Harcourt metropolitan area and surrounding communities in Rivers State.
Study Population and Sampling
A total of 241 adult participants aged 20 years and above attending the general outpatient clinic were enrolled. Participants were selected through consecutive sampling. Inclusion criteria included adults aged 20 years and above who provided informed consent. Exclusion criteria included pregnant women, patients on uric acid-lowering medications, and those with known gout.
Data Collection
Data were collected using a structured questionnaire administered by research team members. Information gathered included:
1. Demographic characteristics: age, sex, marital status, educational level, and occupation
2. Lifestyle habits: alcohol consumption, smoking status, physical activity frequency, consumption of sugary items, red meat intake, and seafood consumption
3. Clinical characteristics: menopausal status (for women), comorbidities, current medications, presenting symptoms, and anthropometric measurements
Laboratory Analysis
Venous blood samples were collected after an overnight fast of at least 8 hours. Serum uric acid levels were measured using the enzymatic colorimetric method. Hyperuricemia was defined as serum uric acid >7.0 mg/dL (420 μmol/L) in males and >6.0 mg/dL (360 μmol/L) in females, following standard definitions.
Anthropometric Measurements
Height and weight were measured using calibrated instruments. Body Mass Index (BMI) was calculated as weight in kilograms divided by height in meters squared. BMI categories were defined as: underweight (<18.5 kg/m²), normal (18.5-24.9 kg/m²), overweight (25.0-29.9 kg/m²), and obese (≥30.0 kg/m²).
Statistical Analysis
Data were analyzed using the Statistical Package for Social Sciences (SPSS) version 25.0 (IBM, USA). Descriptive statistics were used to summarize demographic characteristics, lifestyle habits, and clinical profiles. Frequencies and percentages were calculated for categorical variables. The chi-square (χ²) test of independence was used to assess associations between hyperuricemia status and demographic, clinical, and lifestyle variables. A p-value <0.05 was considered statistically significant.
Ethical Considerations
Ethical approval was obtained from the Research Ethics Committee of Rivers State University Teaching Hospital. All participants provided written informed consent before enrollment. Confidentiality and anonymity were maintained throughout the study.

RESULTS
Demographic Characteristics
Table 1 presents the demographic characteristics of the 241 participants. The age distribution showed that the majority (61.4%) were between 30 and 59 years old, while the youngest group (20-29 years) comprised 7.5%, and those aged 70 and above made up 14.5%. Females represented 62.7% of participants compared to 37.3% males. Regarding educational attainment, most participants had tertiary education (34.9%) or secondary education (24.1%), while 23.2% had primary education, 12.4% had postgraduate qualifications, and 5.4% had no formal education. Occupationally, self-employed individuals constituted the largest group (44%), followed by civil servants (23.2%), public servants (16.6%), retired individuals (10%), and unemployed persons (6.2%).

	Demographic Variable
	Frequency (n=241)
	Percentage (%)

	Age Groups
	
	

	  20-29
	18
	7.5

	  30-39
	51
	21.2

	  40-49
	47
	19.5

	  50-59
	50
	20.7

	  60-69
	40
	16.6

	  ≥70
	35
	14.5

	Sex
	
	

	  Male
	90
	37.3

	  Female
	151
	62.7


Table 1: Demographic Characteristics of Participants
Clinical Characteristics and Lifestyle Habits
Among the participants, BMI classification revealed that 33.2% had normal BMI, 36.9% were overweight, and 23.2% were obese. Regarding lifestyle habits, 42.7% consumed alcohol and 10% were smokers. Physical activity patterns showed that 34% exercised more than three times a week, 38.2% once a week, and 27.8% did not engage in any physical activity. Dietary habits revealed high consumption of seafood, with 61% consuming seafood daily in large quantities, while red meat was consumed daily by 39% of participants.
Prevalence of Hyperuricemia
The overall prevalence of hyperuricemia in the study population was 16.6% (40 out of 241 participants). The prevalence was significantly higher in males (25.6%) compared to females (11.3%).
Associations with Demographic Characteristics
Table 2 shows the association between hyperuricemia and demographic variables. Sex demonstrated a statistically significant association with hyperuricemia (χ²=8.32, p=0.004), with males having more than twice the prevalence compared to females. Age groups showed varied prevalence rates, with the highest in the 20-29 age group (22.2%) and lowest in the 40-49 age group (8.5%), but this association was not statistically significant (χ²=3.72, p=0.583). No significant associations were found between hyperuricemia and marital status (χ²=2.99, p=0.393), educational level (χ²=0.95, p=0.917), or occupational status (χ²=1.26, p=0.867).

	Variable
	Hyperuricemia Present n(%)
	Hyperuricemia Absent n(%)
	χ²
	p-value

	Sex
	
	
	
	

	  Male
	23 (25.6)
	67 (74.4)
	8.32
	0.004*

	  Female
	17 (11.3)
	134 (88.7)
	
	


Table 2: Association of Hyperuricemia and Demographic Characteristics (Selected Variables)
*Statistically significant (p<0.05)
Associations with Lifestyle Habits
Table 3 presents associations between lifestyle factors and hyperuricemia. Smoking showed a statistically significant association (χ²=5.39, p=0.020), with 33.3% of smokers having hyperuricemia compared to 14.7% of non-smokers. Seafood consumption demonstrated a strong significant association (χ²=11.80, p=0.019), with daily consumption of seafood in large quantities associated with 23.1% hyperuricemia prevalence, compared to only 6.9% among those consuming seafood in small quantities. Alcohol consumption showed no significant association (χ²=0.001, p=0.973), with nearly identical prevalence rates between drinkers (16.5%) and non-drinkers (16.7%). Physical activity levels (χ²=2.56, p=0.277), consumption of sugary items (χ²=6.13, p=0.293), and red meat consumption (χ²=7.12, p=0.212) did not show statistically significant associations with hyperuricemia.

	Lifestyle Factor
	Hyperuricemia Present n(%)
	Hyperuricemia Absent n(%)
	χ²
	p-value

	Smoking
	
	
	
	

	  Yes
	8 (33.3)
	16 (66.7)
	5.39
	0.020*

	  No
	32 (14.7)
	185 (85.3)
	
	

	Seafood Consumption
	
	
	
	

	  Daily (large quantities)
	34 (23.1)
	113 (76.9)
	11.80
	0.019*

	  Small quantities
	4 (6.9)
	54 (93.1)
	
	


Table 3: Association of Hyperuricemia and Lifestyle Habits (Selected Variables)
*Statistically significant (p<0.05)
Associations with Clinical Characteristics
None of the clinical characteristics examined showed statistically significant associations with hyperuricemia. These included menopausal status (χ²=2.09, p=0.148), presence of comorbidities (χ²=2.19, p=0.988), medication use (χ²=0.40, p=0.842), symptom presentation (χ²=4.73, p=0.315), and BMI categories (χ²=1.90, p=0.593). While participants with certain conditions such as kidney disease and hyperlipidemia showed higher prevalence rates of hyperuricemia (33.3% each), these findings did not reach statistical significance, likely due to small sample sizes.

DISCUSSION
This study offers current  information on the risk factors and prevalence of hyperuricemia in adult patients who visit a general outpatient clinic in Port Harcourt, Nigeria. The overall prevalence of 16.6% falls within the range reported in previous studies from the region. This finding adds valuable data to the body of literature on hyperuricemia in the Nigerian  populations, particularly in the Niger Delta region.
Prevalence in Context
The observed prevalence of 16.6% is consistent with recent global estimates of between 13.85% and 20.7% in various populations1,3 Our finding is however lower than the 21% reported in the United States 2 and the 20.7% found in the most recent U.S. NHANES cycle (2017-2020) 11,¹¹ but comparable to rates reported in other developing countries such as Korea (11.4%) and Mexico (20.6%).(2) ² Within the African context, our findings are consistent with a recent systematic review of hyperuricemia among type 2 diabetes patients, which reported a pooled prevalence of 26.31% in Nigeria, though that study focused on a specific patient population. 10¹⁰ A previous study in rural Niger Delta reported higher prevalence rates (17.2%), which may reflect differences in study populations, geographic locations, and socioeconomic characteristics. 12¹²
The relatively moderate prevalence observed in our study population may reflect the transitional nature of the Nigerian diet and lifestyle, positioned between traditional patterns and more Westernized habits. Port Harcourt, as an urban center, represents a population undergoing nutritional transition, which may explain the intermediate prevalence compared to populations in highly developed countries.
Sex Differences
The statistically significant association between male sex and hyperuricemia, with males showing more than twice the prevalence of females (25.6% vs 11.3%), is consistent with global epidemiological patterns. This sex difference has been consistently reported across diverse populations, with a recent meta-analysis showing global prevalence rates of 21.06% in males versus 10.15% in females 3.³ Several mechanisms contribute to this disparity. Estrogen, which is present at higher levels in premenopausal women, enhances renal uric acid excretion by increasing the expression of specific urate transporters 13.¹³ Additionally, testosterone has been shown to decrease renal uric acid clearance, potentially contributing to higher uric acid levels in men 14.¹⁴ Beyond hormonal influences, differences in dietary patterns, alcohol consumption, and body composition between sexes may also play a role 15 .¹⁵
The magnitude of the sex difference in our study (2.3-fold) is similar to that reported in other populations, including Turkey (3.3-fold), Korea (2.9-fold), and New Zealand (3.2-fold).² This consistency across diverse geographic and ethnic populations suggests that the underlying biological mechanisms are fundamental rather than culturally or environmentally determined.
Dietary Factors: The Seafood Connection
One of the most striking findings of this study was the strong association between high seafood consumption and hyperuricemia. Participants consuming seafood daily in large quantities had a prevalence of 23.1% compared to only 6.9% among those consuming seafood in smaller quantities, representing a 3.3-fold difference. This finding is particularly relevant given Port Harcourt's location in the coastal Niger Delta region, where seafood constitutes a major dietary staple.
This association is well-supported by mechanistic and epidemiological evidence. Seafood, particularly shellfish and certain fish species are rich in purines, the metabolic precursors of uric acid 16 17. ¹⁶'¹⁷ Multiple large-scale studies have documented this relationship. A cross-sectional study of 6,813 Chinese adults found that seafood intake significantly increased hyperuricemia risk, with the effect persisting after adjustment for multiple confounders.18¹⁸ Similarly, the Shanghai Men's Health Study reported odds ratios of 1.49 to 1.56 for higher quintiles of seafood consumption.19¹⁹ A recent comprehensive study using USDA purine content data confirmed that high seafood consumption, along with red meat and poultry, significantly elevates hyperuricemia risk. ²⁰
Importantly, not all seafood carries equal risk. Fish and shellfish vary considerably in their purine content, with anchovies, trout, and sardines containing substantially higher amounts compared to salmon or white fish. ²¹ The type and quantity of seafood consumed are therefore critical factors. In the Niger Delta context, where fish consumption patterns may include high-purine species and substantial portion sizes, this relationship assumes particular public health significance.
It is noteworthy that although red meat consumption showed hyperuricemia prevalence among daily consumers (23.4%), this did not reach statistical significance in our study. This contrasts with findings from other studies that have shown significant associations between red meat intake and hyperuricemia.18,20 ¹⁸,²⁰ The lack of statistical significance in our study may be due to sample size limitations or differences in portion sizes and meat types consumed. Nevertheless, the direction of the association aligns with biological plausibility and existing evidence.
Smoking as a Risk Factor
The significant association between smoking and hyperuricemia (33.3% prevalence among smokers vs 14.7% among non-smokers) adds to growing evidence of smoking's metabolic effects beyond its well-established cardiovascular risks. While the mechanisms linking smoking to hyperuricemia are not very clear, several pathways have been proposed. Smoking-induced tissue hypoxia may increase adenosine triphosphate degradation, leading to increased purine metabolism and uric acid production.²² Additionally, smoking-related oxidative stress and inflammation may impair renal uric acid excretion.²³
Some studies have provided supporting evidence for this association. A large Chinese study analyzing lifestyle and dietary habits found that smoking degree significantly influenced hyperuricemia prevalence.²⁴ However, the relationship between smoking and hyperuricemia has been inconsistent in other studies, with some reporting positive associations and others finding no significant relationship.²⁵ These inconsistencies may reflect differences in smoking intensity, duration, study populations, and other confounding factors. In our study, the association remained significant despite the relatively small number of smokers (10% of the sample), suggesting an important effect that warrants further investigation.
Unexpected Null Findings
Several variables that have been associated with hyperuricemia in other studies did not show significant associations in our population. The lack of association with BMI categories was unexpected, as obesity has been consistently identified as a major risk factor for hyperuricemia in numerous studies. ²⁶,²⁷ The mechanisms linking obesity to hyperuricemia include insulin resistance, decreased renal uric acid excretion, and increased production from adipose tissue. ²⁸ Several explanations for this null finding are possible. First, the relatively high prevalence of overweight and obesity in our sample (60.1% combined) may have limited statistical power to detect differences. Second, BMI may not fully capture metabolic risk in this population, as visceral adiposity rather than overall BMI may be more strongly associated with hyperuricemia. ²⁹ Third, the cross-sectional nature of our study cannot establish temporal relationships, and reverse causation cannot be excluded.
The absence of a significant association with alcohol consumption contrasts with extensive evidence linking alcohol, particularly beer, to elevated uric acid levels through multiple mechanisms including increased purine intake, enhanced uric acid production, and impaired renal excretion 30,31 ³⁰,³¹ In our study, the prevalence was nearly identical between drinkers and non-drinkers (16.5% vs 16.7%). This may reflect the relatively modest alcohol consumption in our population, variations in the types of alcoholic beverages consumed, or recall bias in self-reported alcohol intake. Cultural factors may also play a role, as alcohol consumption patterns in Nigeria differ substantially from Western populations where many of these associations have been established.
Age and Hyperuricemia
While age did not show a statistically significant association with hyperuricemia in our study, the prevalence pattern across age groups is noteworthy. The highest prevalence was observed in the youngest age group (20-29 years, 22.2%), with the lowest in the 40-49 age group (8.5%), followed by relatively stable rates in older age groups. This differs from patterns reported in many Western populations, where hyperuricemia prevalence typically increases with age, particularly in women after menopause. 32³³ The elevated prevalence in young adults in our study may reflect lifestyle factors, including dietary habits and possibly alcohol and tobacco use, which may be more common in younger individuals in urban Nigerian settings. Alternatively, this could represent a cohort effect, with younger generations adopting more Western dietary patterns that increase hyperuricemia risk.33 ³⁴
Clinical Implications
The findings of this study have several clinical and public health implications for the Nigerian context. First, the identification of high seafood consumption as a significant risk factor is particularly relevant for coastal populations in the Niger Delta region. Since seafood is staple in this region and has important nutritional benefits including high-quality protein and omega-3 fatty acids, dietary counseling should address portion control and encourage diversity in protein sources. Healthcare providers in this region should be aware of this association and consider screening high-risk individuals, particularly men who consume large quantities of seafood daily.
Second, the strong association with smoking adds to the urgent need for smoking cessation interventions in the region. While smoking rates in our study population were relatively low (10%), the more than two-fold increase in hyperuricemia risk among smokers underscores the importance of tobacco control efforts. Integrating screening for hyperuricemia into smoking cessation programs could provide additional motivation for behavior change and allow for early intervention.
Third, the marked sex difference in hyperuricemia prevalence suggests that screening and preventive strategies should be particularly focused on men, especially those with additional risk factors such as high seafood consumption or smoking. Given that hyperuricemia often precedes the development of gout and is associated with cardiovascular and metabolic diseases, early identification and lifestyle modification in high-risk men could prevent these complications.
Fourth, the relatively high overall prevalence (16.6%) in this general outpatient population suggests that hyperuricemia is a common condition that may be underdiagnosed in Nigerian healthcare settings. Routine serum uric acid measurement is not standard in many clinical contexts, and the condition is often only identified when patients present with gout. Our findings suggest that broader screening, at least in high-risk groups, may be required.
Study Limitations
Several limitations should be considered when interpreting these findings. First, the cross-sectional design prevents determination of causal relationships between risk factors and hyperuricemia. Prospective studies are needed to establish temporal sequences and confirm causal associations. Second, the study was conducted at a single tertiary hospital, which may limit generalizability to other Nigerian populations or rural areas. 
Third, dietary assessment relied on self-reported questionnaires, which are subject to recall bias and social desirability bias. The categorization of seafood and meat consumption, while practical, may not capture the full complexity of dietary patterns or the variations in purine content across different types of seafood and meat. Quantitative food frequency questionnaires or food diaries would provide more detailed dietary data but were not feasible in this setting.
Fourth, the sample size, while adequate for detecting the main associations observed, may have been insufficient to detect smaller effect sizes or associations with less common exposures. This likely explains some of the null findings, particularly for variables with small cell counts such as specific comorbidities. The low prevalence of smoking in our population (10%) may have limited statistical power to fully characterize this association.
Finally, residual confounding cannot be excluded. While we adjusted for multiple demographic and lifestyle factors through chi-square analysis, unmeasured confounders such as total energy intake, other dietary components, socioeconomic status, and genetic susceptibility may have influenced the observed associations.
.
Conclusion
This study provides current data on hyperuricemia prevalence and risk factors in a Nigerian urban population. The overall prevalence of 16.6% is consistent with rates reported in other developing countries and highlights hyperuricemia as a significant health concern in this population. The strong associations with male sex, smoking, and particularly high seafood consumption identify specific targets for preventive interventions. The seafood finding is particularly relevant for coastal Nigerian populations and other regions where fish constitutes a dietary staple.
These findings underscore the need for increased awareness of hyperuricemia among healthcare providers and the public in Nigeria. Culturally appropriate dietary counseling that acknowledges the nutritional benefits of seafood while recommending moderation and diversity in protein sources may be an effective prevention strategy. Integration of smoking cessation efforts with metabolic risk reduction programs could address multiple risk factors simultaneously. Further research, particularly prospective studies and intervention trials, is needed to establish causal relationships and develop evidence-based prevention strategies tailored to the Nigerian context.
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