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37% in developing countries with a prevalence rate of
nearly 8% in USA (3, 4).
Prior trials have assessed the incidence of UTI in other
developing countries. In Nigeria, the prevalence of UTI
is 11%, and it is 12% in India, 6% in Kenya and 20% in
South Africa. Saudi Arabia has a different ethnic and
diverse population. Apart from Saudi citizens, it has
Egyptians, Syrians, Yemeni, Indians, Pakistani, Bangladeshi,
and Philippians. The study of Alanazi et al. estimated the
prevalence of UTI in Saudi Arabia at 24% (5-10).
Risk factors associated with UTI include child age, lack
of circumcision, urinary obstructive conditions, such as,
hydronephrosis, posterior urethral valve occlusion,
ureteropelvic junction obstruction, neurological condi-
tions including myelomeningocele with neurogenic
bladder, bladder and bowel dysfunction, vesicoureteral
reflux (VUR), renal scarring, and/or bladder catheteriza-
tion. Also, the prevalence increases in children with mal-
nutrition. Online calculators have developed to estimate
the risk for UTI, such as, the calculator from the
University of Pittsburgh (3, 11-14).
Escherichia coli is the commonest pathogen in paediatric
UTI and it causes 70% of infections. Other pathogens
include Proteus, Klebsiella, Enterococcus, Citrobacter, and
Pseudomonas aeruginosa (5, 11).
UTI manifests as either pyelonephritis which tends to
present with fever and loin pain. Cystitis and urethritis
usually present with urine soreness and increased fre-
quency. It is difficult to distinguish pyelonephritis from
cystitis in children below the age of two (3).
Early identification and appropriate antibiotic use are
essential to avoid the long-term sequels of UTI including

Introduction: Urinary tract infection (UTI)
is a common disorder in childhood. Early identification and
appropriate antibiotic use are essential to avoid long-term
sequels. The trial objective was to identify the prevalence of
URI in children, and the risk factors.
Methods: This is an analytical cross-sectional study conducted
in the Saudi Arabia, from April 4th 2020 till July 30th 2020.
The sample was randomly selected from children who present-
ed to the ministry of health tertiary hospitals. People answered
a questionnaire of 10 items.
Results: 1083 people participated in the current trial. 
The prevalence of UTI was 25.8%. The mean age was 4.5-5
years. UTI was commoner in females than males. Urethritis
was the main presenting complaint. Western region was the
commonest identified area. Those with multivitamin deficiency
had the highest prevalence. 
Conclusion: UTI is not a very common problem for children in
Saudi Arabia. Western region had the highest prevalence and
the peak age ranged from 4.5 to 5 years. Additionally, nearly
a sixth of children could develop severe/complicated UTI.
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INTRODUCTION
Urinary tract infection (UTI) is a common clinical prob-
lem in childhood (1, 2). Internationally, it is anticipated
that 150 million UTI cases occur annually, and it costs
more than 6 billion dollars, yearly. The prevalence of
UTI ranges from 6% in more developed countries to
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kidney scarring, chronic renal impairment and hyperten-
sion. On the other hand, the inappropriate use of antibi-
otics is one of the major reasons for antimicrobial resist-
ance which represents a serious global problem. This is
because it causes significant impacts on health-care costs,
and patient morbidity, and mortality (15, 16). 
The current trial main objective is to identify the preva-
lence of UTI in children in Saudi Arabia. Also, the
research aims to know the risk factors for UTI including
the region with the highest prevalence, the most com-
mon types of presentation, and the risk factors for the
development of UTI.

PATIENTS AND METHODS

Study design and setting 
This is an analytical cross-sectional study which was car-
ried out in the period between April 4th 2020 and July
30th 2020 in the ministry of health hospitals in the king-
dom of Saudi Arabia. 

Study population
The sample was randomly selected, through the com-
puter, from children who presented to both general
inpatient and outpatient departments in the ministry of
health tertiary hospitals between April 4th 2020 and July
30th 2020. 
The authors aimed to contact 1600 families. Selection
was done by the computer to ensure that the selected
sample was accurately representing the population in
terms of their age, gender, and residency region. For
inclusion in the current study, the surveyed sample
should be either citizens or residents in the country with
their family. To avoid including cases with hospital
acquired UTI, for inpatients, the authors included only
patients up to 2 days of their admission.   
People answered a survey of 10 items about their residen-
cy region (Eastern, Western, Central, Southern, or Northern);
if they have a child who developed urinary tract infection;
the age of that child when having UTI; the gender of the
child; the type of presentation; if the child had a risk fac-
tor including hydronephrosis, diabetes mellitus, autism,
congenital abnormalities, diseases of the immune system,
or vitamin deficiency; if the child was hospitalised because
of UTI, people’s definition for UTI; whether UTI recurred
within a period of one month after the first diagnosis.
Finally, the survey asked about the person who answered
the questionnaires (Father or Mother).
People who fit with the inclusion criteria of the study
were included in the current trial. Additionally, the cri-
teria included age of children between 1 and 10 years.
Collection dates were from April 4th, 2020, to June 30th.
2020. 

Study measurements
The prevalence of UTI was defined as the proportion of
children with the target disease among all the number of
children. The current study examined the link between
UTI and certain predefined factors including the region
of residency, age, gender, and other comorbidities. 
Also, severe/complicated UTI was defined as that which

required hospitalisation, presented with pyelonephritis,
or recurrent UTI within 30 days after the initial diagno-
sis (17).

Statistical analysis
Statistical analysis was carried out by Statistical Package for
the Social Sciences (SPSS) version 17. Continuous data were
presented in terms of mean, median, mode and 95%
Confidence interval (CI). Univariate analysis with OR using
Chi-squared test and Mann-Whitney test was performed
to investigate the association between UTI, severe/compli-
cated UTI and predefined factors including their region of
residency, age, gender, and comorbidities. Multivariate
analysis with HR was performed using binary logistic
regression. P-value was set at a significance level of < 0.05.  

Ethical consideration
Ethical approval was sought from the biomedical ethics
research committee of the faculty of medicine, ministry
of health, Kingdom of Saudi Arabia. 
Prospective informed consent was taken from all partic-
ipants. The authors confirmed that they did not receive
any funding from agencies in the public, commercial, or
not-for-profit sectors.

Table 1. 
Sample characteristics.

Number Percentage % P-value
Age: (years) 1-3 249     23 0.06

3.1-6 401   37
6.1-8 103 9.5
8.1-10 217   20
Unknown 113     10.5

Mean 4.5-5 years
95% CI 1-10 years
Gender: Male 454 41.9 0.05

Female 629      58.1
Region: Western 417 38.5 0.04

Eastern 343 31.7
Central 105 9.7
Northern 36 3.3
Southern 182 16.8

Table 2. 
Patient’s characteristics.

Number Percentage % P-value
Age: (years) 1-3 64     23% 0.06

3.1-6 101   36%
6.1-8 27 9.7%
8.1-10 57   20.5%
Unknown 30     10.8%
Mean 4.5-5 years
95% CI 1-10 years

Gender: Male 118 42 0.05
Female 162      58

Region: Western 109 39 0.04
Eastern 90 32
Central 15 5.4
Northern 25 8.9
Southern 41 14.7
Mean Western
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RESULTS
One thousand six- hundred people were contacted and
the authors got responses from 1083 of them. 280 people
stated that their child had UTI, and the prevalence of UTI
in the sample was 25.8%. Tables 1 and 2 summarised the
sample characteristics and patient characteristics.
One hundred and thirty-one (47%) children presented

with urethritis, 93 (33%) children had cystitis, 28 (10%)
children had pyelonephritis, and for the remaining 28
(10%) children location of infection was unknown.
Seven (2.2%) children had hydronephrosis; 16 (5.8%)
children had diabetes mellitus; one (0.4%) child had
autism; three (1.1%) children had congenital abnormal-
ities; three (1.1%) children immune disorders; 24 (8.6%)
children had a vitamin deficiency; the remaining 226
(80.8%) had no comorbidities. As shown in Figure 1,
540 (49.9%) of the responders defined UTI as infection
in the kidneys, ureter, urethra, or urinary bladder; 478
(44.1%) of the sample defined UTI as infection in the
urethra or urinary bladder; 31 (2.9%) of people defined
UTI as infection in the kidneys only; 34 (3.1%) of peo-
ple defined it as infection in the urethra only.
Twenty-eight (10%) of patients required admission for
their UTI, and 24 (8.5%) of patients developed recurrent
UTI within 30 days of their initial UTI. Accordingly, 51
(18%) of children with UTI developed severe/complicat-
ed UTI. To note, eight patients had recurrent UTI and
they did not require admission, so they did not meet the
current criteria for severe/complicated UTI. Tables 3 and
4 showed univariate analysis for UTI and severe/compli-
cated UTI, respectively. Multivariate analysis for UTI and
severe/complicated are shown in Tables 5 and 6 respec-
tively. Finally, 54.5% of questionnaires were answered
by mothers and the rest was answered by fathers.

DISCUSSIONS
The current study aims to identify the prevalence of uri-
nary tract infection (UTI) in children in the kingdom of
Saudi Arabia and the risk factors for UTI. The authors
believe that the health of children has always been the
health of future generations. Children are more suscepti-
ble to UTI than other age groups. Perhaps this is related
to their low immunity, lack of family attention to their
child hygiene and malnutrition. Saudi Arabia has a
diverse ethnic population, and it depends on two sources
of water, which are groundwater and water from desali-
nation plants which remove salt from seawater. Also,
serum vitamin D level is low among 40% of the Saudi
population. Knowing the prevalence of the disease and
identifying the risk group could help physicians in
selecting patients who benefit from an additional diag-
nostic test and prioritise patients who require an addi-
tional care (18, 19). 
The current study is a cross-sectional study that was
based on interviewing families of children who present-
ed to the outpatient department and inpatient wards in
the tertiary ministry of health hospitals over 3-month
period. The tertiary ministry of health hospitals repre-
sents 81% of health care services in the country and rep-
resents the well-established care level for patients. 
The authors decided to conduct a cross-sectional survey
which evaluates the prevalence of certain diseases and
their risk factors at the same point in time. Cross-sec-
tional survey provides the best way to identify a disease
and its risk factors in a predefined population (20, 21).
Previous research was conducted in the area of paediatric
UTI in Saudi Arabia. 
The study of Garout et al. (22) investigated the preva-

Table 3. 
Univariate analysis for UTI.

Factor UTI No UTI OR (95% CI) P-value
Age 1-6 years 165 485 0.00 (0.00-2.00) 0.04
Age 6.1-10 84 320 0.035 (0.02-2.2) 0.05
Regions Western, and Eastern 199 561 0.02 (0.00-2.00) 0.04
Other regions 81 242 0.04 (0.02-2.1) 0.05
Male 118 336 0.04 (0.02-2.2) 0.06
Female 162 467 0.03  (0.02-2.0) 0.05
Comorbidities 54 31 1.1 (1.00-2.3) 0.04

Figure 1. 
The frequency of surveyors who responded to the question
“How to define UTI”.

What do you think is the correct definition for urinary tract infection?
Frequency Percent Valid percent Cumulative percent

Valid An infection of the kidney, 
ureter, bladder, or urethra 540 49.9 49.9 49.9
An infection of the kidney only 31 2.9 2.9 52.7
An infection of the ureter only 34 3.1 3.1 55.9
An infection of the bladder, 
or urethra only 478 44.1 44.1 100.0
Total 108.3 100.0 100.0

Table 4. 
Univariate analysis for severe/complicated UTI.

Factor UTI No UTI OR (95% CI) P-value
Age 1-6 years 30 620 0.00 (0.00-2.00) 0.03
Age 6.1-10 21 383 0.03 (0.02-2.1) 0.05
Regions Western, and Eastern 35 725 0.03 (0.02-2.00) 0.04
Other regions 16 307 0.04 (0.03-2.1) 0.03
Male 20 434 0.05 (0.03-2.1) 0.04
Female 31 598 0.04  (0.02-2.0) 0.06
Comorbidities 31 53 1.05 (1.0-2.8) 0.05

Table 5. 
Multivariate analysis for UTI.

Factor HR (95% CI) P-value
Age 1-6 years 0.5 (0.09-1.00) 0.03
Regions Western, and Eastern 0.7 (0.5-1.1) 0.04
Male 1.3 (0.9-2.1) 0.06
Comorbidities 1.1(0.9-2.0) 0.05

Table 6. 
Multivarte analysis for Severe/complicated UTI.

Factor HR (95% CI) P-value
Age 1-6 years 0.6 (0.1-1.00) 0.03
Regions Western, and Eastern 0.6 (0.4-1.0) 0.04
Male 1.4 (1.1-2.1) 0.04
Comorbidities 1.1(0.8-2.0) 0.05
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lence of UTI in Riyadh, the research conducted by  Al-
Ibrahim et al. (23) studied the prevalence of UTI in a ter-
tiary hospital in Riyadh over a 3-year period, the study of
Al-Otaibi and Bukhari (24) investigated the incidence of
hospital-acquired UTI in a hospital in Riyadh and Alanazi
(25) evaluated the prevalence of UTI in emergency
departments amongst adults, elderly and children.
However, until the time of publication, there has not
been any available data stratifying UTI prevalence based
on gender, age, region, or comorbidities, and to the
knowledge of the authors, this was the first study that
examined the prevalence of UTI on a wide scale of peo-
ple across the country. The current study focused on
community-acquired UTI which is a major problem
worldwide. Also, it included 1083 responders who fit
with its inclusion criteria (22-25).
The current study showed the prevalence of UTI of
25.8% in children aged 1 to 10 years. The study of
Alanazi et al. (25) showed comparable results. Similarly,
the study of Shisana et al. (10) showed the prevalence of
UTI in South Africa at 20%. Other trials showed different
rates about 8%. The prevalence of UTI varies widely
among countries and in different regions in the same
country, due to many factors including age, gender,
socioeconomic status and health condition (6, 10, 23).
This trial showed that the prevalence of UTI varied wide-
ly by age, gender and regional place and comorbidities.
The mean age of UTI was 4.5-5 years. The study of
Garout et al. (22) showed a mean age of incidence of 5
years. The difference could be related to the majority of
cases in the latter trial coming from the central region
rather than the Western area as in the current trial. Also,
UTI was more common among females. The study of
Garout (22) agreed with our findings. The main present-
ing complaint was urethritis. The study of Alanazi (25)
showed a similar finding.
Those with vitamin deficiency as comorbidity had the
highest prevalence. Wald (26) agreed with the current
finding as the author mentioned that low vitamin levels,
including low vitamin D, increased the risk for UTI.
The current trial revealed that western region had the
highest prevalence rate. This is probably related to the
fact that the Western region had the highest number of
participants in the current trial. Also, the majority of
responders did not have any comorbidity. Additionally,
the majority of respondents selected the correct defini-
tion for urinary tract infection. Moreover, nearly a sixth
of children developed severe UTI. 
This is the first trial that addresses these observations,
but further trials are required to confirm the current
findings. 
The current trial defined severe/complicated UTI as UTI
which requires admission, recurrent UTI within 30 days,
and UTI presenting with pyelonephritis. The study of
Colgan and Mozella (27) agreed with these definitions in
adult population, although there is not any clear defini-
tion for severe UTI in paediatric population. The authors
believe that there should be a consensus among physi-
cians about the definition of complicated/severe UTI in
childhood.
The current study has some limitations. It was conducted
amongst patients who visited the ministry of health hospi-

tals which provide the majority of health services in the
country. Further research is required to cover patients
who visit community services and private hospitals. Also,
the current study was conducted over a 4-month period.
Further research is required with a longer duration to con-
firm the current study results. 

CONCLUSIONS
Urinary tract infection (UTI) is not very common for chil-
dren in the Kingdom of Saudi Arabia. Western region
had the highest disease prevalence and the peak age for
UTI ranged from 4.5 to 5 years. The most common pre-
senting symptom was urethritis and almost a sixth of
children developed severe/complicated UTI. 
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