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Abstract

Aim: This study aimed to explore the prevalence and risk factors of gout among fishermen in the Niger
Delta.

Methods: A total of 300 fishermen, aged 25-65 years, were recruited through stratified sampling. Data on
demographic characteristics, seafood and alcohol consumption, physical activity, obesity, and family history
of gout were collected using structured questionnaires and clinical assessments. Logistic regression
analysis was applied to identify significant predictors of gout.

Results: The study found that the prevalence of gout was 27%, with the highest occurrence among
participants aged 46-55 years. Significant risk factors included high seafood intake (OR = 3.2, P< 0.01),
alcohol consumption (OR = 2.8, P < 0.01), obesity (OR = 1.9, P = 0.03), physical inactivity (OR= 1.7, P=
0.04), and family history of gout (OR: 1.5, P= 0.05). Seafood consumption was identified as the most
significant predictor of gout.

Conclusions: This study revealed a significant prevalence of gout among fishermen in the Niger Delta, with
high seafood consumption, alcohol intake, obesity, family history and physical inactivity identified as major
contributors. Targeted public health interventions, such as dietary education programs, campaigns to
reduce alcohol consumption, initiatives to promote physical activity, and regular health screenings, are
essential to mitigate the prevalence and impact of gout among fishermen.
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Introduction

Gouty arthritis is a common and painful form of inflammatory arthritis caused by the deposition of
monosodium urate (MSU) crystals in synovial joints [1, 2]. It is primarily driven by hyperuricemia, which
results from increased uric acid production, reduced renal excretion, or both. The immune system
recognizes MSU crystals as foreign, triggering an inflammatory response mediated by the NOD-like receptor
protein 3 (NLRP3) inflammasome and cytokines such as interleukin-1 beta (IL-1f3), tumor necrosis factor-
alpha (TNF-a), and interleukin-6 (IL-6) [3-5]. This cascade recruits neutrophils, leading to severe joint
pain, swelling, and redness. Recurrent flare-ups can progress to chronic gouty arthritis, characterized by
tophi formation and irreversible joint damage [6-8].

Gout is also associated with systemic complications, including an increased risk of cardiovascular
disease, metabolic syndrome, and kidney disorders [9-11]. Several factors, such as genetics, diet, obesity,
and comorbid conditions, contribute to its onset and severity [12, 13]. In regions like the Niger Delta,
fishermen face unique health risks due to their high-purine diets, occupational stress, and limited
healthcare access [14]. The physically demanding nature of fishing, coupled with financial instability, often
delays medical intervention, leading to disease progression. This study aims to assess the burden of gout in
this population, identifying key risk factors and barriers to effective management, with the goal of
informing targeted prevention and treatment strategies [15].

Materials and methods
Study area

The study was conducted in five fishing communities located in the Niger Delta region of Nigeria: Bonny,
Andoni, Nembe, Brass, and Okrika. These communities are predominantly coastal and heavily dependent on
fishing as a primary occupation. The region is characterised by high humidity, tropical temperatures, and
significant seafood and alcohol consumption [16, 17].

Study design

A cross-sectional descriptive study design was adopted to explore the prevalence and associated risk
factors of gout among fishermen in the Niger Delta. This approach allowed for the collection of both
quantitative and qualitative data, ensuring a comprehensive understanding of the problem within this
occupational group [13].

Study population

The target population comprised male fishermen aged 25-65 years who residing in the study area and
actively engaged in fishing for at least five years. This group was selected because their lifestyle, including
high seafood consumption and alcohol intake, is associated with gout risk.

Sample and sampling technique

A sample of 300 fishermen was recruited using purposive sampling to ensure the inclusion of individuals
with high-risk profiles for gout. The study used purposive sampling to select participants from five fishing
communities where fishing is the primary occupation and economic activity. These communities were
chosen based on their accessibility, willingness to participate, and historical fishing activity. Within each
community, we worked with local fishing cooperatives to recruit participants. All fishermen aged 18 and
above who had been engaged in fishing for at least five years were invited to participate.

Data collection

Structured questionnaires were used to collect demographic data, occupational history, dietary habits, and
alcohol consumption patterns. Gout was diagnosed based on the 2015 American College of
Rheumatology/European League Against Rheumatism (ACR/EULAR) classification criteria, which consider
clinical symptoms, serum urate levels (measured in milligrams per deciliter, mg/dL), and physical
examination findings (Table 1). Physical examinations assessed joint swelling, redness, and pain. Diagnoses
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were confirmed by a licensed physician specializing in musculoskeletal diseases. Where available, patients’
medical records were reviewed to verify prior diagnoses. Serum uric acid levels were measured in
milligrams per deciliter (mg/dL) using the biochemical method described by [4]. Obesity was defined as a
Body Mass Index (BMI) of > 30 kg/m?. Alcohol consumption was categorized as low (< 14 units/week for
men) and high (= 14 units/week for men), with one unit equivalent to 10 milliliters (mL) or 8 grams (g) of
pure ethanol. Physical activity was assessed using a modified International Physical Activity Questionnaire
(IPAQ) and categorized as low, moderate, or high, following World Health Organization (WHO) guidelines.

Table 1. Summary of participants’ records

Variable Gout cases (n= Non-gout participants (n= Total (n= Unit/Measurement
81) 219) 300)

Age (mean = SD) 5231938 486 +10.5 49.8+10.3 Years

BMI (mean + SD) 29.1+3.8 26.8+4.2 274 +46 kg/m?

Hypertension (%) 42% (34/81) 32% (71/219) 35% BP > 140/90 mmHg
(105/300)

Diabetes mellitus (%) 15% (12/81) 11% (24/219) 12% (36/300) FBG = 7.0 mmol/L

Chronic kidney disease (%) 10% (8/81) 7% (16/219) 8% (24/300) eGFR <60

mL/min/1.73m?

Serum uric acid (mean + SD) 83+1.2 56+1.1 6.4+1.7 mg/dL

Alcohol consumption (% high) 68% (55/81) 40% (88/219) 48% = 14 units/week
(143/300)

Seafood consumption (= 75% (61/81) 58% (127/219) 63% Frequency

3x/week, %) (188/300)

Physical activity (low, %) 54% (44/81) 47% (103/219) 49% IPAQ categories
(147/300)

Presence of tophi (%) 12% (10/81) 0% (0/219) 3% (10/300)  Clinical examination

Diuretic use (%) 11% (9/81) 8% (18/219) 9% (27/300)  Medication history

SD: standard deviation; BP: blood pressure; FBG: fasting blood glucose; eGFR: estimated glomerular filtration rate; IPAQ:
International Physical Activity Questionnaire; BMI: Body Mass Index

Statistical analysis

Data were analysed using SPSS version 25. Descriptive statistics determined gout prevalence, while logistic
regression identified significant predictors. A significance level of P < 0.05 was applied.

Ethical considerations

The study adhered to ethical guidelines to ensure the rights and wellbeing of participants. Ethical approval
was obtained from the research ethics committee of the Rivers State University, Port Harcourt, Rivers State,
Nigeria, and informed consent was secured from all participants. Confidentiality was strictly maintained,
and referrals were provided to participants requiring medical attention.

Limitations

While the study was robust in its design, certain limitations were acknowledged. Recall bias in self-reported
data and the exclusion of women and non-fishermen could affect the generalisability of the findings.
However, steps were taken to minimise these limitations, such as pre-testing instruments and employing
trained field workers.

Results
Demographic information of participants

The demographic characteristics which provide insight into the diverse backgrounds of the participants,
including their age, education, and fishing experience levels are presented in Table 2. The study population
consisted of 300 participants, aged between 25 and 65 years. The distribution of participants by age group
was as follows: 50 participants (16.67%) were in the 25-35 years range, 90 participants (30.0%) were in
the 36-45 years range, 100 participants (33.3%) were in the 46-55 years range, and 60 participants

Explor Musculoskeletal Dis. 2025;3:100789 | https://doi.org/10.37349/emd.2025.100789 Page 3



(20.0%) were in the 56-65 years range. Regarding education level, the majority, 160 participants (53.33%)
had only completed primary school, 90 participants (30.0%) had completed secondary school, and the 50
participants (16.67%), had attained tertiary education. In terms of fishing experience, 120 participants
(40.0%) had between 1-5 years of experience, 100 participants (33.33%) had between 6-10 years of
experience, 50 participants (16.67%) had between 11-15 years of experience, and 30 participants (10.0%)
had between 16-20 years of experience.

Table 2. Demographic information of participants

Variable Frequency (n = 300) Percentage (%)
Age (years)

25-35 50 16.67
36-45 90 30.0
46-55 100 33.33
56-65 60 20.0
Education level

Primary school 160 53.33
Secondary school 90 30.0
Tertiary education 50 16.67
Years of fishing experience

1-5 120 40.0
6-10 100 33.33
11-15 50 16.67
16-20 30 10.0

Risk factors of gout

Table 3 presents the risk factors and clinical characteristics of the participants in this study. The
participants were divided into four age groups. The highest proportions of participants (33.3%) were in the
46-55-year age group, followed by 30.0% in the 36-45-year group. The 56-65-year group constituted
20.0%, while the 25-35-year group had the lowest proportion (16.67%). A significant majority of
participants (70.0%) consumed seafood daily, while 20.0% consumed it weekly, and only 10.0% rarely
consumed seafood. The majority (60.0%) of the participants reported high alcohol consumption, 30.0%
consumed alcohol moderately, and 10.0% reported low alcohol consumption. Approximately 23.33% of the
participants were obese, while 76.67% were not. About 60.0% of the participants had high physical
inactivity, while 40.0% had low physical inactivity. Also, 30% of the participants reported family history of
gout, while the remaining 70% had no reported family history of gout.

Logistic regression analysis of risk factors for gout

Table 4 presents the logistic regression analysis of the risk factors for gout among the fishermen in the
Niger Delta region. The results highlight several factors that significantly increase the risk of developing
gout. The results highlight several factors that significantly increase the risk of developing gout. The
analysis identifies high seafood intake (OR: 3.2, 95% CI: 2.1-4.9, P < 0.01) and alcohol consumption (OR:
2.8, 95% CI: 1.7-4.4, P< 0.01) as the strongest risk factors. Obesity (OR: 1.9, P= 0.03) and physical
inactivity (OR: 1.7, P = 0.04) also show significant associations with increased gout risk. However, while
family history of gout (OR: 1.5, P= 0.05) suggests a potential link, it is on the threshold of statistical
significance.

Prevalence of gouty arthritis

The prevalence of gout among participants is detailed in Table 5. Out of the total 300 participants, 81 were
diagnosed with gout, representing an overall prevalence rate of 27%. The age group with the highest
prevalence was 46-55 years, accounting for 44.44% of positive diagnoses. Participants aged 56-65 years
followed with a prevalence of 25.93%. The 36-45 age group had a prevalence of 22.22%, while the lowest
prevalence (7.41%) was observed among participants aged 25-35 years.
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Table 3. Risk factors of gout

Variable Frequency (n = 300) Percentage (%)
Age (years)

25-35 50 16.67
36-45 90 30.0
46-55 100 33.33
56-65 60 20.0
Seafood consumption

Daily 210 70.0
Weekly 60 20.0
Rarely 30 10.0
Alcohol consumption

High 180 60.0
Moderate 90 30.0
Low 30 10.0
Obesity

Yes 70 23.33
No 230 76.67
Physical inactivity

High 180 60.0
Low 120 40.0
Family history of gout

Yes 90 30.0
No 210 70.0

Table 4. Logistic regression analysis of risk factors for gout

Risk factor OR 95% CI P-value
High seafood intake 3.2 2149 <0.01
Alcohol consumption 2.8 1.7-4.4 <0.01
Obesity 1.9 1.1-3.2 0.03
Physical inactivity 1.7 1.0-2.9 0.04
Family history of gout 15 0.9-2.6 0.05

OR: odds ratio; Cl: confidence interval

Table 5. Prevalence of gout among participants by age group

Age group (years) Positive diagnosis (n = 81) Negative diagnosis (n = 219) Total (n=300) Prevalence (%)

25-35 6 44 50 7.41
36-45 18 72 90 22.22
46-55 36 64 100 44.44
56-65 21 39 60 25.93
Discussion

The demographic characteristics of the participants

The demographic characteristics of the participants provide valuable context for understanding the
prevalence and risk factors of gout among fishermen in the Niger Delta region. The age distribution
suggests that gout may be a concern in middle-aged fishermen, who often accumulate risk factors such as
high seafood consumption and alcohol intake over time [18, 19]. Although gout is typically more common in
older adults, the relatively younger age groups (25-35 years) may also be at risk due to lifestyle choices and
occupational factors that increase uric acid levels [20, 21]. The education level distribution shows that over
half (53.33%) of the participants had only primary education. This highlights the need for targeted public
health campaigns that provide education about gout, its risk factors, and prevention strategies, especially
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for those with limited formal education. A smaller portion of participants had completed tertiary education
(16.67%), which might indicate a gap in access to higher education or a lack of awareness regarding the
long-term health implications of their lifestyle [22, 23]. Finally, the fishing experience data suggests that the
fishermen with fewer years of experience (1-5 years) may not have been as exposed to some of the
occupational risk factors for gout compared to those with longer experience. However, as fishing
experience increases, fishermen might adopt certain habits, such as dietary choices and alcohol
consumption that could elevate their risk of gout [23, 24].

Risk factors for gout

The findings in Table 3 highlight critical risk factors for gout within the study population. The largest
proportion of participants were aged 46-55 years, indicating middle-aged individuals are particularly
susceptible to lifestyle-related conditions like gout, likely due to cumulative exposure to risk factors over
time [25]. This observation aligns with existing research showing that hyperuricemia prevalence increases
with age and is influenced by metabolic conditions such as obesity, hypercholesterolemia, and type 2
diabetes mellitus [26]. Seafood consumption was notably high, with 70% of participants reporting daily
intake, consistent with the dietary habits of fishing communities. The purine-rich nature of seafood may
elevate serum uric acid levels, significantly contributing to gout risk [27-29]. Alcohol consumption also
emerged as a significant factor, with 60% of participants reporting excessive intake. Alcohol impairs uric
acid excretion, further elevating gout risk [30, 31]. Obesity, affecting 23.33% of participants, was another
notable contributor. Excess body fat increases serum uric acid levels, heightening the likelihood of gouty
arthritis [32]. Additionally, 60% of participants were physically inactive, a behaviour linked to obesity and
metabolic disturbances, which further exacerbate gout risk [33]. These factors, combined with family
history, paint a clear picture of a high-risk population for gout, necessitating tailored public health
interventions.

Logistic regression analysis of risk factors for gout

Table 4 presents the logistic regression analysis of the risk factors for gout among the fishermen in the
Niger Delta region.

» High seafood intake: The most significant risk factor for gout among the fishermen was high
seafood intake, which showed a strong association with increased risk (OR: 3.2, P < 0.01). This
suggests that those who consume seafood regularly are more likely to develop gout, possibly due to
the high purine content in seafood, which can increase serum uric acid levels and trigger gout. This
finding is consistent with previous studies that have shown a strong association between high
purine-rich food consumption, such as seafood, and an increased risk of gout. For instance, Choi et al.
[29] found that seafood consumption significantly increased the risk of gout due to the high purine
content, which contributes to elevated serum uric acid levels. This corroborates Pande [34], who
advised that to prevent hyperuricemia, especially in patients with gout, the intake of seafood, alcohol
(particularly beer and spirits), and red meat should be limited. Similarly, Saag and Mikuls [4]
confirmed the association between seafood and the incidence of gout in a cohort of adults.

¢ Alcohol consumption: Alcohol consumption also emerged as a significant risk factor (OR=2.8, P <
0.01). Specifically, the excessive intake of alcohol, which is common among fishermen, may
exacerbate gout by increasing uric acid levels, impairing renal excretion of uric acid, and contributing
to inflammation in the joints. The association between alcohol and gout has been well-documented in
the literature [31, 35]. Alcohol is known to increase serum uric acid levels by promoting the
production of uric acid in the liver and impairing its excretion by the kidneys. Regular alcohol
consumption has been linked to a higher risk of developing gout. Besides, excessive drinking of
alcohol leads to dehydration, which can further exacerbate the condition by reducing the ability of
the kidney to eliminate uric acid [31]. These findings are in line with the results of this study, where
high levels of alcohol intake were common among fishermen, further elevating their risk for gout.
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¢ Obesity: Obesity was identified as another significant predictor of gout (OR = 1.9, P = 0.03). Excess
body weight is known to increase the production of uric acid and reduce its excretion, leading to
higher serum levels, which can contribute to the development of gout. Obesity contributes to gout
through multiple mechanisms, including increased production of uric acid and decreased renal
excretion. Studies have shown that obesity is associated with higher serum uric acid levels, which
predispose individuals to gout [36]. A study by Evans et al. [37] demonstrated that obesity increases
the likelihood of gout by promoting hyperuricemia, as fat cells contribute to the production of uric
acid. Furthermore, the increased insulin resistance observed in obese individuals can lead to reduced
renal clearance of uric acid, further increasing the risk of gout. The findings from this study align
with the results of numerous other studies that have established a link between obesity and gout,
emphasizing the importance of weight management in preventing gout [32].

« Physical inactivity: Physical inactivity was also associated with an increased risk of gout (OR = 1.7,
P =0.04). A sedentary lifestyle may contribute to the development of gout by promoting obesity and
impairing the ability of the body to regulate uric acid levels effectively. A sedentary lifestyle is a risk
factor for gout due to its association with obesity, metabolic syndrome, and impaired uric acid
excretion [38-40]. Exercise has been shown to improve kidney function and uric acid clearance, thus
reducing the risk of gout. Lack of exercise not only contributes to weight gain but also impairs
metabolic processes, including the regulation of uric acid levels [39]. Therefore, promoting regular
physical activity among populations at risk for gout, such as fishermen, could serve as an effective
strategy for reducing the incidence of gout in this community.

e Family history of gout: A family history of gout was a moderate risk factor (OR = 1.5, P = 0.05).
Genetic predisposition plays a role in gout susceptibility, and individuals with a family history of the
disease may have an increased risk due to inherited metabolic abnormalities that affect uric acid
metabolism [25]. According to Li et al. [36], individuals with a family history of gout are more likely
to have genetic variants associated with impaired renal excretion of uric acid, which contributes to
hyperuricemia and gout. Additionally, hereditary factors can influence how the body processes
purines and uric acid, further increasing the risk of gout in individuals with a family history of the
disease. Although the OR for this factor was moderate in this study, it suggests that genetic
predisposition still contributes to the overall risk of gout, especially when combined with
environmental and lifestyle factors [20, 40].

Prevalence of gouty arthritis

The prevalence of gout among participants is presented in Table 5. Out of the total 300 participants, 81
were diagnosed with gout, representing an overall prevalence rate of 27%. The age group with the highest
prevalence was 46-55 years, accounting for 44.44% of positive diagnoses. Participants aged 56-65 years
followed with a prevalence of 25.93%. The 36-45 age group had a prevalence of 22.22%, while the lowest
prevalence (7.41%) was observed among participants aged 25-35 years. The result revealed an overall
gout prevalence of 27% (n = 81) among the participants, with significant variations across age groups. The
age group 46-55 years exhibited the highest prevalence (44.44%), aligning with previous studies that
identify middle-aged individuals as being at the greatest risk due to prolonged exposure to gout risk factors,
such as diets rich in purines and decreased renal efficiency with age [17]. Participants aged 56-65 years
demonstrated a prevalence of 25.93%, possibly influenced by age-related metabolic changes that
exacerbate hyperuricemia. The 36-45 age group, with a prevalence of 22.22%, represents individuals
transitioning into middle age, where lifestyle factors such as occupational stress and dietary habits may
increasingly contribute to gout development. The lowest prevalence (7.41%) among participants aged
25-35 years suggests that younger individuals have a reduced exposure period to contributing risk factors.
However, this low rate indicates an opportunity for early interventions to prevent future cases in this group
through lifestyle education and health screenings. These findings underscore age as a significant factor in
gout prevalence [30, 41-43]. The study confirms that gout prevalence increases with age, peaking in
middle-aged individuals due to prolonged exposure to risk factors, metabolic changes, and age-related
conditions like hypertension [44].
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This study revealed a significant prevalence of gout among fishermen in the Niger Delta, with high
seafood consumption, alcohol intake, obesity, family history and physical inactivity identified as major
contributors. The extremely high prevalence of gout observed in our study stands in stark contrast to global
prevalence rates, which typically range between 1-4% in the general population. It also contradicts
Courage et al. [45] which reported a lower gout prevalence (1%) in a semi-urban community in Nigeria.
However, in a study conducted by Arinze et al. [46] (2022), the prevalence of gout and hyperuricemia were
reported to be 2.25% and 21.5% respectively in Lagos, Nigeria. Male gender, increasing age, diuretic use,
alcohol consumption, low dose aspirin, hypertension, serum uric acid, high serum triglycerides and
decreased glomerular filtration rate were factors associated with the high prevalence rate.

This disparity may be attributed to a combination of occupational, dietary, and genetic factors.
Fishermen are known to have a diet rich in seafood, which is high in purines, a known risk factor for
hyperuricemia and gout. Additionally, alcohol consumption, which is prevalent in this group, has been
strongly associated with an increased risk of gout. Limited access to healthcare and early diagnosis may
further contribute to the high prevalence observed in this study.

These findings highlight the complex interplay between occupational and lifestyle factors in this
population. The reliance of most fishermen on a purine-rich seafood diet, compounded by excessive alcohol
consumption and limited physical activity, significantly elevates their risk of hyperuricemia and gout.

Additionally, the demographic characteristics of the participants, particularly the middle-aged group
with prolonged fishing experience, suggest a cumulative effect of occupational and lifestyle habits on their
health. The relatively low levels of formal education among the fishermen further underscore the need for
accessible and culturally tailored public health initiatives. These initiatives should aim to raise awareness
about the risk factors and prevention strategies for gout, emphasising dietary modifications, reduced
alcohol consumption, and increased physical activity. Further research is needed to explore these risk
factors in greater depth and to develop targeted preventive strategies for high-risk occupational groups.

Based on the findings of this study, the following recommendations are made:

e Public health authorities should implement targeted educational campaigns to inform fishermen
about the risk factors associated with gout, particularly the impact of high seafood consumption and
alcohol intake.

¢ Community leaders and healthcare providers should promote dietary modifications that reduce
purine-rich foods and advocate for a balanced diet to minimise the risk of hyperuricemia.

« Initiatives to encourage regular physical exercise among fishermen should be introduced to reduce
obesity and associated metabolic disturbances.

e Periodic health screenings focusing on serum uric acid levels and related biomarkers should be
conducted in fishing communities to identify and manage gout cases early.

¢ Government and health organisations should develop policies to provide accessible healthcare
services, including gout management and preventive care, tailored to the unique needs of fishing
communities in the Niger Delta.

 Strategies to reduce alcohol consumption, such as community engagement and regulation of alcohol
sales, should be explored to decrease the prevalence of gout.

Limitations of the study

One of the key limitations of this study is the use of purposive sampling, which may have introduced
selection bias. The fishermen population studied may not be representative of the general population, as
occupational and lifestyle factors unique to this group could contribute to the observed high prevalence of
gout. This limits the generalizability of our findings to other demographic groups. Additionally, individuals
with a history of gout or related symptoms may have been more willing to participate in the study, further
inflating the prevalence estimate. Future studies utilizing randomized or population-based sampling
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methods would be beneficial to provide a more comprehensive understanding of gout prevalence in Niger
Delta region of Nigeria.
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