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Abstract 

Background 
Urinary Tract Infection (UTI) is a common infectious disease among children. Deficiency in 

micronutrients such as zinc, is believed to play a role in predisposing children to UTI. However, rare 

studies have been conducted on this subject. The present study aimed to compare the serum zinc level 

between children with UTI and normal controls. 

Materials and Methods: In this case-control study, which was conducted on children with UTI who 

referred to 17th Shahrivar and 22th Bahman hospitals, Mashhad- Iran, during 2016-2017, patients 

suspicious of UTI were assessed by urine culture. The urine sample of the patients who were not 

toilet-trained was collected using urinary bags, and those who were toilet trained were asked to collect 

the clean catch mid-stream urine. Demographic data, urinary symptoms, type of cultured 

microorganism, and colony count were recorded. Data were analyzed using SPSS V. 20.0. 

Results: Overall, 104 children (52 cases and 52 controls) were included. The groups had significant 

differences regarding sex, age, and weight (P<0.05). Serum zinc level was 60.0± 17.1 µg/dl in the 

case group and 83.0±15.7 µg/dl in the control group (P=0.001). After being adjusted for demographic 

factors, the zinc deficiency proved to be a significant predictor of UTI (OR= 8.633, 95% confidence 

interval=3.084-24.171, P<0.001). 

Conclusion 

According to the results of our study, serum zinc level was markedly lower among patients with UTI. 

Zinc deficiency can put the children at an eight times higher risk for developing UTI, independent of 

age and gender.  
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1- INTRODUCTION 

      Urinary Tract Infection (UTI) is a 

common problem in pediatric care, listed 

as the second prevalent infection after 

common colds (1). The incidence of the 

condition is 0.18 and 1.28 per 100,000 

boys and girls, respectively (2). The 

prevalence of pediatric UTI cases ranges 

from 2-5 % (3). Although the condition is 

more prevalent among girls in general, it is 

more prevalent among boys during the 

early infancy period (4). Furthermore, 5.3 

% of the infants with the febrile disease are 

diagnosed with UTI (2). Symptoms of UTI 

include fever, nausea, vomiting, anorexia, 

and flank pain. However, characteristic 

adult symptoms may be absent in children 

(5). The condition may present with 

symptoms such as jaundice, growth 

retardation, weight loss, and fever with 

unknown origin (5-7). Early diagnosis and 

management of UTI are necessary to 

prevent further complications (8, 9).  

The complications of UTI include 

bacteremia, sepsis, hypertension, scar 

formation, and renal failure (10). The 

incidence of transient and permanent renal 

failure due to UTI is estimated to be 40 

and 5 %, respectively (11). Several risk 

factors are associated with the occurrence 

of UTI, such as urinary tract obstruction, 

vesicoureteral reflux, nephrolithiasis, 

dysfunctional voiding syndrome, and 

posterior urethral valve (12).  

Current evidence suggests that nutritional 

deprivation may make children susceptible 

to UTI (13, 14). Zinc is among the top 

listed micronutrient with immunological 

activity. It plays a crucial role in cellular 

growth and metabolism (15). Furthermore, 

it is crucial for immunity and free radical 

scavenging (16). Several studies have 

reported that this trace element also has 

antibacterial properties (17), and 

investigated its role in different infectious 

disorders (18). Although some studies 

have assessed the relationship between 

zinc level and UTI in different groups of 

patients, only a few studies have assessed 

it in children, and this issue still needs 

deep investigation among the pediatric 

population (13, 17, 19, 20). Therefore, this 

study aimed to assess the serum zinc level 

in UTI patients compared to children 

without UTI or any other urinary 

problems. 

2- MATERIALS AND METHODS 

2-1. Study design and population 

       This case-control study was conducted 

on children with UTI who referred to 17th 

Shahrivar and 22th Bahman hospitals, 

Mashhad, Iran, during 2016-2017. 

Considering a confidence level of 90%, a 

power of 80%, and a mean zinc level of 

106.9±23.7 in healthy controls and 

95.4±21.8 in UTI cases, a sample size of 

52 patients was calculated according to 

previous studies (21). 

2-2. Methods 

Patients who were suspicious of UTI were 

assessed for urine culture. Urine samples 

were collected using urinary bags in 

patients who were not toilet-trained, and 

those who were toilet-trained were asked 

to collect the clean catch mid-stream urine. 

To collect mid-stream urine, girls were 

positioned in the lithotomy position, 

perineum was cleaned using water and 

soap, the labia were opened, and the child 

was allowed to urinate for a volume of 200 

ml. For boys, only the glans and phallus 

were cleaned with soap and water, and 

mid-stream urine was collected. 

2-3. Laboratory measurements  

In the case of mid-stream examination, 

those with colony counts>100,000, or 

those with colony counts>10,000 along 

with UTI symptoms, and single organism 

culture results were considered positive. In 

the case of urinary bag examination, the 

urinary culture was considered positive if 

contained >10,000 colonies while the 

patient being symptomatic (22). 
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Furthermore, fasting blood sugar, serum 

urea, and creatinine were assessed to rule 

out diabetes and renal failure. Data were 

collected in pre-designed simple 

checklists. We collected demographic data 

including age and gender, anthropometric 

data including weight, and clinical data, 

including urinary symptoms, type of 

cultured microorganism, and colony count. 

To assess serum zinc level, 1 ml samples 

of venous blood were gathered and sent to 

the laboratory. Blood serum was separated 

and stored at -70 ˚C. The plasma level of 

elemental zinc was measured in all 

participants using the flame technique 

using the atomic absorption 

spectrophotometer (Perkin-Elmer Norwalk 

3030, Zeeman Ltd., USA). According to 

previous similar studies, we set the cutoff 

point of 70 μg/dl as a zinc deficiency level 

and the range of 70-120 μg/dl as a normal 

level (21). 

2-4. Ethical Consideration 

The patients’ parents were completely 

informed about the study and were asked 

to sign written consent before commencing 

the study. The Ethics Committee of the 

Islamic Azad University of Medical 

Sciences approved the study protocol. 

2-5. Inclusion and Exclusion Criteria 

We included patients aged <5 years who 

had a positive urine culture test along with 

UTI symptoms. The control group was 

selected among children who were referred 

for elective surgeries and had no UTI 

symptoms with a negative urine culture. 

The exclusion criteria were receiving zinc 

supplementation in the past two months, 

immunosuppressive therapies, 

uncircumcised boys, other localized 

infections than UTI, malnutrition, chronic 

diarrhea, and celiac. We also excluded 

subjects with systemic diseases including 

diabetes mellitus, genital anomalies 

according to physical examination, chronic 

renal disorder according to the history and 

laboratory findings, mental retardation or 

cerebral palsy, neurologic problems, renal 

stones, long term catheterization or 

ureteral stents, and dysfunctional voiding 

according to history and physical 

examination. 

2-6. Data Analyses  

Data were entered in Statistical Package 

for the Social Sciences (SPSS) V. 20.0. 

Central and dispersion indices were 

calculated. Data were compared using 

independent samples t-test. In the case of 

qualitative data, the Chi-square test and 

Fisher’s exact test were used. For further 

analyses, a binary logistic regression 

model was used to adjust the groups for 

confounding variables. The significance 

level was considered <0.05. 

3- RESULTS  

       Overall, 104 subjects in two cases 

(n=52) and control (n=52) groups were 

studied. Females composed 36/52 (69.2%) 

of the case group and 23/52 (44.2%) of the 

control group (P=0.010). The mean age 

was 26.5 ± 20.5 and 34.3 ± 16.8 months in 

the case and control group, respectively 

(P=0.035). According to Table. 1, the 

control group had a mean serum zinc level 

of 83.0 ± 15.7 μg/dl, while it was 60.0 ± 

17.1 μg/dl in the case group (P=0.001). 

The results of urine cultures showed that 

the most common microorganism was 

Escherichia coli (n=39, 75.0%), followed 

by Klebsiella (n=6, 11.5%), and Proteus 

(n=2, 3.8%) (Figure.1). 
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Table-1: Comparison of demographic parameters and serum zinc level between patients and controls. 

Feature Case group Control group P-value 

Gender, Number (%) 
Male 16 (30.8) 29 (55.8) 

0.010 
Female 36 (69.2) 23 (44.2) 

Age, months (mean ± SD) 26.5 ± 20.5 34 .3 ± 16.8 0.035 

Weight, kg (mean ± SD) 11.0 ± 4.6 13.7 ± 3.2 0.001 

Zinc, μg/dl (mean ± SD) 60.0 ± 17.1 83.0 ± 15.7 0.001 

Case group: children with UTI, Control group: children without any urinary problem, SD: Standard deviation, 

UTI: Urinary Tract Infection. 

 

 

 

Fig.1: Frequency of the isolated bacteria from urine cultures in children with UTI.  

UTI: Urinary Tract Infection. 

 

   

Table.2 shows the comparison of serum 

zinc level between different genders, age 

groups, and weights. The results showed 

that the zinc level was significantly higher 

in the control group in both genders 

(P<0.001). However, only the participants 

of the control group with above one year 

had a significantly higher zinc level 

compared to the case group (P<0.001). 

Furthermore, the zinc level was 

significantly higher in the control group 

compared to the case group only in those 

weighing ≥10 kg (P<0.001). Moreover, we 

found a significant association between 

zinc level and UTI, since age, gender, and 

body weight was significantly different 

between the UTI group and controls. 

Therefore, a logistic regression model was 

used to adjust for age, sex, and weight and 

assess the association of zinc level and 

UTI regardless of these possible 

confounding factors (Table.3). The results 

of multivariate logistic regression showed 

that weight and zinc levels were significant 

and independent predictors of UTI. As 

shown in the table, the risk of developing 

UTI was about eight times higher in 

children with zinc deficiency compared to 

normal cases (odds ratio=8.633, 95% CI 

=3.084-24.171, P<0.001). 



Zabihi et al. 

Int J Pediatr, Vol.8, N.9, Serial No.81, Sept. 2020                                                                                          11963 

Table-2: The association between serum zinc level in the study groups and demographic variables. 

Variables 
Zinc serum level μg/dl (mean ± SD) 

P-value 
Case Control 

Age ≤1 years 64.9 ± 17.4 77.1 ± 17.4 0.090 

>1 years 56.9 ± 16.4 84.1 ± 15.9 <0.001 

Gender Male 65.1 ± 15.6 84.9 ± 14.7 <0.001 

Female 57.7 ± 17.5 80.5 ± 16.9 <0.001 

Weight  <10 kg 62.0 ± 15.1 78.4 ± 14.8 0.052 

≥10 kg 58.0 ± 19.0 83.4 ± 15.8 <0.001 

 Case group: children with UTI, Control group: children without any urinary problem, SD: Standard deviation, 

UTI: Urinary Tract Infection. 

 

Table-3: Multivariate binary logistic regression model for adjusting the effect of confounding factors 

on the association between zinc deficiency and UTI. 

Variables Odds ratio 
95% confidence interval 

P-value 
Lower bound Upper bound 

Sex (male) 0.567 0.203 1.582 0.279 

Age (>1 years) 0.841 0.170 4.170 0.833 

Weight (<10 kg) 13.035 2.307 73.647 0.004 

Zinc deficiency 8.633 3.084 24.171 <0.001 

UTI: Urinary Tract Infection. 
 

4- DISCUSSION 

      The present study aimed to compare 

the serum level of zinc between pediatric 

cases with UTI and those with no urinary 

problems. Our results showed that UTI 

cases had significantly lower serum zinc 

levels and were at an eightfold risk of UTI. 

Furthermore, it was observed that the 

weight of patients also associates with 

their susceptibility to UTI. Consistent with 

our results, Noorbakhsh et al. reported that 

serum zinc level was significantly lower in 

UTI cases. However, they found that other 

trace elements, such as vitamins A and D, 

showed no notable difference (13). Their 

sample included children below five years, 

which was similar to our study. Mahyar et 

al. reported the reduction of serum zinc 

levels to be significantly associated with 

the risk of developing pyelonephritis (20). 

Inflammatory cytokines are reported by 

some studies to be linked with zinc 

deficiency in infections (23, 24). However, 

others argued that zinc deficiency is not 

associated with inflammatory cytokines, 

and its relationship with UTI is regardless 

of inflammation markers (20). Zinc is an 

important micronutrient, which plays a 

crucial role in cellular growth and 

differentiation through the synthesis of 

proteins and nucleic acids. It is a key 

cofactor for around 200 enzymes (16). 

Zinc deficiency can bring impaired 

immunity, as it is important for the 

development and function of T-

lymphocytes. Furthermore, this 

micronutrient has a role in the production 

of cytokines, including  interleukin-2, 

interferon-γ, and tumour necrosis factor-α 

(25, 26). The dearth of this nutritional 

element increases the chance of infectious 

diarrhea, tuberculosis, and lower 

respiratory infection (27). It is believed 

that zinc supplementation can lower the 

risk of different infections in children 

through improving the immune system 

(28). Studies reported that zinc 

prescription could ameliorate the 

symptoms of lower respiratory tract 

infection (29, 30). Zinc spray has been 

successfully used in the treatment of 

respiratory infections (30). Further studies 
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reported that zinc sulphate could be used 

to prevent diarrhea and pneumonia (31, 

32). It can also lower the burden of 

infectious diarrhea in children aged below 

five years (33). This micronutrient makes 

children resistant to infectious diseases 

like influenza (34). Yousefichaijan et al. 

reported that zinc supplementation with a 

dosage of 1 mg/kg/day along with 

antibiotic treatment could notably improve 

urinary symptoms such as dysuria and 

frequency (26). These results further 

confirm our findings. A study by 

Mohsenpour et al. on female adults was 

also in line with our outcomes since they 

reported that females with zinc deficiency 

are more susceptible to recurrent UTIs 

compared to those having normal zinc 

levels (35).  

This finding supports that serum level of 

zinc is not only important in immune 

regulation of children, but also is a key 

factor in preventing recurrent UTI in adult 

females. Our study was among the few 

investigations on the role of the zinc 

deficiency in urinary tract infections, 

which could strongly associate zinc 

deficiency with the risk of UTI. However, 

it had some limitations. First, our study 

groups were not well-matched and showed 

significant differences in their 

demographic characteristics, which we 

tackled this shortcoming using logistic 

regression for adjustment. Furthermore, we 

assessed only children <5 years old, and 

other age ranges were not assessed, which 

can be a limitation as well.  

5- CONCLUSION 

       Our results showed that zinc 

deficiency is strongly associated with the 

risk of UTI, as the serum zinc level was 

significantly lower in UTI patients. Zinc 

levels of lower than 70 μg/dl can 

potentially put children at an eight-fold 

risk for the development of UTI. However, 

zinc deficiency may be a result of cytokine 

release in infectious diseases like UTI. 

Further, investigations are needed to 

complete the results of this study. 
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