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Abstract:- Rural riverside are restricted geographic areas 

with poor health care system. Limited data exist on the 

magnitude of dehydration and renal disorders in these 

areas. The present study sought to determine the 
prevalence and association patterns of dehydration, kidney 

injury and urinary tract infections (UTIs) among rural 

riverside populations in Bayelsa State. A cross sectional 

study design was employed. Socio-demographic data were 

collected using a structured questionnaire. Biomarkers for 

UTIs (leukocyturia and nitrituria), kidney injury 

(haematuria and proteinuria) and dehydration (specific 

gravity (> 1.020) and dark urine) were measured using 

dipstick and visual urinalysis. A total of 732 individuals 

[males: 343; females: 389; median age 39.5 years (15 – 64 

years)], participated in the study. Prevalence of 

dehydration, kidney injury and UTIs were 80%, 6.3% and 

79.1% respectively. Leukocyturia (67.9%) was the 

commonest, followed by specific gravity >1.020 (62.3%), 

dark urine (58.5%), nitrituria (51.6%), proteinuria (4%), 

and haematuria (2.1%). Kidney injury was associated with 

UTIs. Significant associations were found among the 
biomarkers (P < 0.05): Leukocyturia was associated with 

proteinuria and nitrituria, while specific gravity >1.020 

was associated with dark urine and nitrituria. None of the 

urinary abnormalities were associated with marital status. 

Age 18 – 45 years was associated with dehydration. More 

males than females had leukocyturia, dark urine and 

dehydration. A high prevalence of dehydration and UTIs 

exist in rural riverside areas in Bayelsa State, Nigeria. A 

call for habitual water intake as well as UTI and kidney 

disorder interventions in rural riverside communities is 

implicated in this study. 
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I. INTRODUCTION 
 

Inadequate water intake is an age long problem which 

has been consistently associated with kidney stones. Previous 

study have showed that obesity, type 2 diabetes and urinary 

tract infections (UTIs) can be improved by regular water 

intake. However, high fluid intake is not recommended for 

patients with cardiovascular disorders, chronic renal failure 

stage three, hypoalbuminemia, endocrinopathies, or in tumor 

patients with cisplatin therapy (IIb) [1, 2, 3]. UTIs are 

inflammatory diseases of the urinary tract. The attention of 

World Health Organization (WHO) has been drawn to the 

resistance of UTI causing pathogens to antibiotics. This 

implies that the world is running out of UTI antibiotics, as a 

result, the importance of early detection of UTIs cannot be 

over emphasized [4]. UTIs accounts for almost 25% of all 

infections and is commoner among women than among men, 

with over 50% of women reporting having had UTIs in their 
life time. Escherichia coli is the most commonly reported 

uropathogenic organism [5].  
 

Despite the fact that chronic kidney disease attributed 

deaths have increased over the past two decades, yet, late 

detection of chronic kidney diseases is still prominent in 

middle and low income countries where health care facilities 

are poor. This might be the reason why most of the increase in 

chronic kidney disease attributable deaths has been reported in 

low-income and middle-income countries. Early detection and 
management of diseases in asymptomatic individuals may help 

reduce the economic cost of chronic diseases and health care 

[6]. 
 

Most rural riverside communities are situated in 

restricted geographic areas with limited accessibility. These 

pose great challenges to health care provision. Also, basic 

social amenities and infrastructures are poor in these areas [7]. 

Furthermore, limited information exist on the magnitude of 

renal disorders and associated risk factors in these localities. A 

knowledge of the magnitude and dynamics of the prevalent 
renal disorders and associated risk factors in these areas may 

help plan and execute custom made intervention programmes 

for individuals living in rural riverside. Therefore, the 

objectives of the present study were to determine the 

prevalence and association patterns of dehydration, kidney 

injury and urinary tract infection among rural riverside 

populations in Bayelsa State.  
 

II. MATERIALS AND METHODS 
 

A. Study location and design 

     The study location was selected riverside communities in 

Bayelsa State. Bayelsa State is centrally located in the core of 

the Niger Delta region of Southern Nigeria with latitude and 

longitude, 4.664030, and 6.036987 respectively[8]. A 

community-based cross sectional study design was employed 

[9]. 

  

B. Study population 

Adults (18 years and above), living within the study 

location were randomly selected for the study after informed 
consent was obtained from each of them. The study was 

approved by the research and ethics committee of the Primary 

Health Care Unit in charge of the selected localities and all 

subjects provided informed consent [9]. Individuals on 
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medications and menstruating females were excluded from the 

study.  
 

C. Sample collection 

     Socio-demographic variables were collected using a 

structured questionnaire [9]. Mid-stream clean catch urine 

collection method was use to collect fresh early morning urine 

from each participant [10]. 
 

D. Urine biomarkers and urinalysis 

      Dark urine [11] and specific gravity > 1.020 [12] were 

taken as biomarkers of dehydration, while proteinuria [13] and 

haematuria [14] were taken as biomarkers of kidney injury. 

Leukocyturia and nitrituria [10] were taken as biomarkers of 

UTIs. On spot urinalysis was carried out. Urine colour was 

visually examined and dipstick urinalysis was carried out 

following the manufacturer`s protocol for ACCU-ANSWER® 

urine test strips (Guilin, China). Briefly, an ACCU-

ANSWER® urine test strips (Guilin, China) was immersed into 

a urine sample for five seconds, excess urine was drained and 

the semi-quantitative value for each biomarker was read by 

direct visual comparison and matching of the urine soaked test 

strip with the colour chart printed on the vial label. Semi-

iquantitative values corresponding to trace and above were 

considered positive test for each biomarker, except for specific 

gravity were values > 1.020 (colour shades from light 
yellowish green to deep yellowish green) were considered 

positive. Test principle for dipstick urinalysis was as 

previously described [10]. 
 

E. Statistical analysis 

      SPSS version 20 statistical software was used for data 

analysis. Prevalence was expressed as percentage. Test of 

significant difference and association patterns between 

variables were measured using Chi-squared test. Significant 

level was set at P < 0.05. 
 

III. RESULTS 
 

A. Socio-demographic variables 
      The socio-demographic variables of the study participants 

are presented in Table 1. Median age of the study participants 

was 39.5 years (15 – 64 years).  
 

B. Prevalence of dehydration, kidney injury and UTIs 

Presented in Figure 1 is the result for the prevalence of 

dehydration, kidney injury and UTIs stratified by sex. The 

prevalence of dehydration, kidney injury and UTIs were 

80%, 6.3% and 79.1% respectively. 
 

Variables Male (%) 
343 (46.9) 

Female (%) 
389 (53.1) 

Total (%) 
732 (100) 

Age (years) 

18 – 45 

>45 

 

246 (33.6) 

97 (13.3) 

 

267 (36.5) 

122 (16.7) 

 

513 (70.1) 

219 (29.9) 

Marital status 

Not married 

Married 

 

250 (34.2) 

93 (12.7) 

 

288 (39.3) 

101 (13.8) 

 

538 (73.5) 

194 (26.5) 

Table 1: Socio-demographic variables 
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Fig. 1: Prevalence of dehydration, kidney injury and UTIs. 

Bar with different superscript letters are significantly different 

(p < .05) 

Biomarkers Males 

(%) 

343 

(46.9) 

Females 

(%) 

389 

(53.1) 

Total 

(%) 

732 

(100) 

P < 

0.05 

SG (> 1.020) 223 

(30.5) 

233 

(31.8) 

456 

(62.3) 

0.243 

Dark urine 278 

(38.0) 

150 

(20.5) 

428 

(58.5) 

0.001 

Leukocyturia 254 

(34.7) 

243 

(33.2) 

497 

(67.9) 

1.001 

Nitrituria 184 

(25.1) 

194 

(26.5) 

378 

(51.6) 

0.308 

Haematuria 8 (1.1) 7 (1.0) 15 (2.1) 0.612 

Proteinuria 16 (2.2) 13 (1.8) 29 (4.0) 0.360 

Table 2: Prevalence of urinary biomarkers 
    
   SG; Specific gravity 
 

C. Prevalence of urinary biomarkers   

The prevalence of the respective urinary biomarkers for 
dehydration, kidney injury and UTIs is shown in Table 2 

above. The most prevalent biomarker was leukocyturia. More 

males than females had leukocyturia and dehydration (P < 

0.05). 
 

D. Association patterns among urinary variables and among 

selected renal disorders  

Presented in Table 3 and 4 are the patterns of association 

among dehydration, kidney injury and UTIs as well as among 

the urine biomarkers. A significant association (P < .05) was 
found between kidney injury and UTIs (Table 3). Also, 

significant association (P < .05) was also found among the 

urine biomarkers (Table 4). 
 

Parameters Dehydration Kidney 

injury 

UTIs 

Dehydration - 0.407 0.428 

Kidney 

injury 

0.407 - 0.428 

UTIs 0.428 0.013 - 

Table 3: Patterns of association among urine biomarkers
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Values represent p-values; UTIs: urinary tract infections; -: same variable,  
 

     no association 

 

Urinary biomarker SG 
(>1.020) 

Dark urine Leukocyturia Nitrit-uria Haema-turia Protein-uria 

SG 

 (> 1.020) 

 

- 

 

0.001 

 

 

0.504 

 

0.001 

 

0.102 

 

0.148 

Dark urine  

0.001 

 

- 

 

0.584 

 

0.231 

 

0.238 

 

0.987 

Leukocy- 

turia 

 

0.504 

 

0.001 

 

- 

 

0.004 

 

0.310 

 

0.003 

Nitrituria 0.001 0.231 0.004 - 0.239 0.057 

Haematu- 

ria 

 

0.102 

 

0.238 

 

0.310 

 

0.239 

 

- 

 

0.427 

Protein 

-uria 

 

0.148 

 

0.987 

 

0.003 

 

0.057 

 

0.427 
 

- 

Table 4: Patterns of association among urine biomarkers 
 

SG: Specific gravity (> 1.020); Values represent P-values, P-values greater than 0.05 are not significant; -same variables (no 

association) 
 

E. Patterns of association between the socio-demographic 

variables and urinary abnormalities 

Shown in Tables 5 are the patterns of association between 

the selected socio-demographic variables and urinary 

abnormalities. None of the urinary abnormalities were 

associated with marital status. More males than females (p < 

.05), had leukocyturia, dark urine and dehydration. 
 

Parameters Age Sex Marital status 

Specific 

gravity 

0.028 0.243 0.670 

Dark urine 0.001 0.001 0.942 

Leukocyturia 0.567 0.001 0.260 

Nitrituria 0.078 0.308 0.843 

Haematuria 0.047 0.612 0.564 

Proteinuria 0.169 0.360 0.893 

Kidney injury 0.937 0.293 0.947 

UTIs 0.343 0.113 0.600 

Dehydration 0.001 0.001 0.186 

Table 5: Patterns of association between the sociodemographic 

variables, urine biomarkers and renal disorders 
 

SG: Specific gravity (> 1.020); Values represent P-values, P-

values greater than 0.05 are not significant; -same variables 
(no association) 

 

IV. DISCUSSION 
 

Early detection of diseases particularly in middle and low 

income countries where health care facilities are poor might 

prevent progression of diseases into terminal stages [6]. 

Urinalysis is an analytical tool in routine clinical care for 

detecting or ruling out renal diseases and can also be used to 

detect asymptomatic cases [15]. The importance of community 

based urinalysis in geographically restricted rural riverside, 
where poor health care facilities exist cannot be 

overemphasized. This study complements previous findings on 

water borne diseases in these localities [8]. 
 

A high prevalence of dehydration (dark urine and 

specific gravity > 1.020) was found among the study 

participants in the present study. The two biomarkers for 

dehydration were the second and third highest urinary 

abnormalities found among the study population. This calls for 

programmes that will sensitize the populace on the importance 
of habitual water intake. People tend not to drink water even 

when thirsty except during meals. The association between 

hydration and overall health has been shown in literature [1, 2, 

3]. Previous studies have showed that urine colour reflects 

hydration status [11, 16, 17], however, report on urine colour 

is often left out in several urinalysis studies [10, 18, 19]. Thus, 

the present study has filled the research gap that exist in 

several urinalysis studies. 
 

The prevalence of leukocyturia and nitrituria among the 
study population was also very high with leukocyturia having 

the highest. This indicates the existence of urinary tract 

infections among the study participants. In a previous study 

carried out by Hamade et al. [20] in an urban locality, 

leukocyturia was also the most prevalent. However, the 

prevalence of leukocyturia found in this present study (67.9%) 

was higher than that found in the Hamade et al. [20] study 

(39%). This indicates that although leukocyturia is prevalent in 

both urban settings and rural riverside settings, leukocyturia is 

more prevalent in rural riverside areas. Thus rural riverside 

communities must not be left out in targeted renal function 

interventions. Furthermore, although the present study was 

carried out among adult population, previous studies have 

reported leukocyturia and nitrituria among children [18, 19], 

suggesting that these urinary abnormalities cut across different 

age groups. UTIs cause symptoms that are often distressing to 

patients and can lead to serious complications [21]. 
 

A low prevalence of proteinuria and haematuria was 

found in the present study. This is unlike the findings of 

previous studies where haematuria [20] and proteinuria [10,18] 

were highly prevalent Findings of the present study together 

with finding from previous studies point to the fact that the 

pattern of urinary abnormalities varies across different 
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geographical locations, suggesting the need for region specific 

urinalysis to be carried out. Aside indicating renal dysfunction, 

proteinuria and haematuria may also indicate cardiovascular 

diseases and cancer respectively [22, 23]. 
 

In terms of association among variables, none of the 

urinary abnormalities was dependent on marital status, 

indicating that marital status does not actually determine 

whether or not an individual may have a given urinary 

abnormality. This may explain why most studies on urinalysis 

have not been reporting any association between marital status 

and urinary abnormalities [18, 19, 20, 22]. However 

significant association was found between age (18- 45 years) 

and dehydration. This compliments the findings of Zhang et 

al. [24] in a study carried out to assess the drinking patterns of 

young adults. The present study together with the study carried 
out by Zhang et al. [24] show that young adults have not 

formed the habit of drinking water regularly. Again, 

associations between urine biomarkers are not often reported 

in urinalysis studies [18, 19, 20, 22]. The present study has 

helped to fill this research gap. The significant association 

found among the urine biomarkers highlights the importance 

of identifying biomarkers that affect comorbidity. Thus a 

positive test for a given disease biomarker might inform 

testing for the presence of other biomarkers. 
 

V. CONCLUSION 
 

The present study revealed a high prevalence of 

dehydration and urinary tract infection among riverine rural 

communities in Bayelsa State, Southern Nigeria. Findings 

from this study reveal that rural riverside communities are not 

left out in the occurrence of urine abnormalities, rather they 

present a unique pattern of prevalence and association among 

the urinary abnormalities. Based on these findings, public 

health interventions to promote habitual water drinking and 

help prevent and treat UTIs and kidney injury in order to avoid 
progression to terminal stages is implicated in this study. 
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