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Abstract

Background:*

A urinary tract infection (UTls) is a common type of infection caused by bacteria that travel up the urethra to the
bladder. Globally, it is reported that 150 million people are diagnosed with a UTI annually, costing the world economy
over 6 million US dollars in treatment and work loss. Studies conducted in the in-patients pediatric ward of Muhimbili
Hospital in Tanzania and Mulago National Referral Hospital in Uganda between five and ten years reported the
prevalence of UTI to be 16.8% and 14.6% respectively.

On average at Kam Medical Consult Clinic, patients who turn up in the laboratory are about 20% and 50% of patients
present with recurring UTIs clinically. Therefore, there is a need to establish and investigate the prevalence of bacterial
pathogens associated with UTI and multiple pathogens that are not known.

Methodology:

The cross-sectional study was carried out at Kam medical consult clinic (KMCC) located in Kafeero zone Mulago Il
Kawempe division. The study population were adults and children presenting with symptoms of urinary tract infection.
120 Midstream urine Samples were collected from patients presenting clinical signs of UTI. Diagnosis was done
through macroscopy dry chemistry, microscopy, and culture.

Results

Among the sampled population, 33% of males had urinary tract infection while 67% of females had urinary tract
infection. 88.5% were outpatients while 11.5 % were in-patients The overall prevalence of UTI among patients was
63.3% with children aged (1-10) having a prevalence of 5.8 %.

Conclusion and recommendation:

E.coli is an etiological agent causing UTls in male and female patients presenting UTI at Kam Medical Consult Clinic.
Other etiological agents included Klebsiella, Coliform, Enterococcus species, staphylococcus aureus, pseudomonas species,
and candida species. There is a need to monitor the profile of etiological bacteria of UTI through culture and sensitivity
regularly.
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1 Background urethra to the bladder (CDC, 2015). Globally, it is
reported that 150 million people are diagnosed

A urinary tract infection (UTIs) is a common type  with a UTI annually, costing the world economy
of infection caused by bacteria that travel up the



over 6 million US dollars in treatment and work
loss (Parveen et al., 2011). Urinary tract infections
are among the most frequent bacterial infection
worldwide (Odoki et al., 2019). The study in Nigeria
reported a prevalence of UTI of 14.2 % (Aiyegero et
al., 2007). In Kenya, Hannah et al., (2011) reported
the prevalence of UTI to be 18%. Furthermore,
other studies conducted in the in-patients pediatric
ward of Muhimbili Hospital in Tanzania and Mulago
National Referral Hospital in Uganda between five
and ten years reported the prevalence of UTI to be
16.8% and 14.6% respectively (Whalley et al., 2015).
Risk factors for Urinary tract infection (UTI) tend to
increase the rate of infection in women due to hav-
ing sex frequently or having a new sex partner and
using a spermicide for birth control (Rahimkhani
et al., 2008). Women report to be more suscepti-
ble to urinary tract infections because their urethra
is shorter(Minardi et al., 2011). Frequent sexual
intercourse tends to increase a woman's risk of de-
veloping UTls (Coyne et al., 2012). Furthermore, the
use of contraceptive spermicides and diaphragm
contribute to risk factors of acquiring infection and
age also has been associated with increased risk
of UTI. In women in the menopause stage also re-
ported decreasing in estrogen thins the lining of
the urinary tract, which increases susceptibility to
bacterial infections (Mshana et al., 2014).

Urinary tract infection (UTI) is mainly caused by
gram-negative organisms which include Escherichia
coli 60 -70 %, Klebsiella species 10%, Proteus species
5-10%, and Pseudomonas aeruginosa 2-5% (Chees-
brough 2000). However, other gram-positive bac-
teria associated with UTI include Staphylococcus
aureus, Enterococcus faecalis, and Staphylococcus
saprophyticus which accounts for the prevalence
of 4.6%, 3%, 1.5% respectively (Gupta et al., 2001).
Furthermore, Stamm et al,, (2001) reported that
Escherichia coli is the most common pathogen that
is associated with UTI in Nigeria and it accounts
for 47.6% and Pseudomonas aeruginosa is the sec-
ond most common pathogen in Nigeria with 9.2% (
Wanyama et al., 2003).

The prevalence of UTI (Urinary Tract Infection)
globally is on increase at 25 % (Gupta et al., 2010).
50-60% of adult women experience UTI during their
lifetime (Kayima et al.,, 1996). In young women, 0.5
episodes of acute cystitis per person per year oc-
cur and this incidence decreases width age (Moges
et al., 2002). Approximately 3.5% per 10,000 per-
sons are estimated to be infected in England and

wales whereas in Italy 2.4 % of a cohort of 450,000
people received a diagnosis of acute cystitis (Gallali
et al., 2006). In Uganda, the prevalence of UTl is
estimated to be 13.3% regionally (Byamugisa et al.,
2010).

On average at Kam Medical Consult Clinic, pa-
tients who turn up in the laboratory are about 20%
and 50% of patients present with recurring UTls
clinically. The urinary tract is a common bacterial
infection affecting men and women. According
to standard operating procedures from the Min-
istry of Health and WHO (2003) recommend cul-
ture and other routine method like urinalysis and
Gram staining technique to identify bacterial uri-
nary tract infection. Therefore, there is a need to
establish and investigate the prevalence of bacte-
rial pathogens associated with UTI and multiple
pathogens that are not known. Therefore, it is im-
portant to establish specific ways of diagnosing
UTI and determine involved bacteria. This will be
achieved through laboratory diagnosis like gram
staining technique and culture methods to detect
microbial infection.

2 Methodology

3 Materials and methods.
Study area.

This study was carried at Kam medical consult
clinic (KMCC) located in Kafeero zone Mulago Il
Kawempe division,

Study Population

The study population were consists of children
patients between 1-17 years and adults aged be-
tween 18-90 years presenting with symptoms of
urinary tract infection attending Kam Medical Con-
sult Clinic

Study Design.

This is cross-sectional study was done on urine
sample at Kam medical consult clinic conducting
for 4 months (March to July) 2016. Samples were
collected from patients presenting clinical signs of
UTI. All adult and children patients reporting to a
medical clinic with signs and symptoms of UTI were
enrolled and tested by macroscopy dry chemistry,
microscopy, and culture. This study population also
included pregnant women attending KAM Medical
Consult Centre (KMCQ).

Sample size.

The sample size was determined using the Kish
and lisle formula (1965)
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Where: z = Z score for 95% confidence interval =
1.96, p = prevalence, d = tolerable error =5%.
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52

=120. Therefore, 120 samples will be analyzed

The prevalence of 10% was used according to the
study by Akinloye et al., (2006).

Inclusion criteria.

The study included all children of the age 1" to17
years and adults aged 18 to 90 years patients that
turn up in the laboratory.

Children and adults without request form but
present symptoms of urinary tract infection.

Able to provide a written informed consent form
for the adults.

Children whose parents were willing to give in-
formed consent on their behalf were inlcuded in
the study.

Exclusion criteria.

The study did not include children and adults
that have been on antibiotics for the previous two
weeks. Also, children and adults without urinary
tract infection symptoms were excluded.

Sample collection (Urine collection).

Midstream urine was collected on the same day
of enrollment using the sterile container. Sample
containers were properly labeled the patients’ iden-
tity, sex, and age, label the container with patients
name, date of birth, and the date, wash your hands,
start to urinate, but don't collect the first part of
urine that comes out, collect a sample of urine "mid-
stream" in a sterile screw-top container, screw the
lid of the container shut, wash your hands thor-
oughly and immediately Sample would be sent to
the laboratory for analysis on the same day.

Sample analysis for UTI.

Pipetted 3 ml volume of urine using sterile pas-
ture pipette into the transparent tube to observe
the appearance of urine and urine was a span at
2000g for 5 minutes, the supernatant was poured
off and sediment is mixed, 50 ul of sediment will
be placed at the Centre of a glass slide, and a cov-
erslip is placed on a slide, wet preparation of the
sediment would be examined under the light mi-
croscope using x10 objective x40 objective lens to
look for Epithelial cells, urinary crystals, red cells,
yeast cells and the number of leukocytes per mi-
croscopic field was recorded. After inoculating the
fresh urine sample on culture plates for urine cul-

ture, urine microscopy would be then carried out
on the rest of the sample. Urinalysis using urine
dipstick was used following manufacturer’s instruc-
tions as follow; look at the appearance of a urine
sample for turbidity. Dipstick into the urine up to
the test area for two seconds. Draw the edges of
the strip along the brim of the vessel to excess
urine. Compare the color of the reagent pads after
exactly 60 seconds with the color chart on the vial
label under good light. Laboratory results will be
reported semi-quantitatively.

Microbiological culture method.

The cysteine lactose electrolyte deficient (CLED),
Blood Agar, and MacConkey (Mac) were used as
selective media for isolation. Agar was prepared
following the manufacturer’s instructions and ster-
ilized. The Media was prepared according to the
manufacturer’s instructions and 0.001 ml of sam-
ple inoculated onto media using a platinum wire
loop. Plates were incubated for 24 hours at 37°C.
Inoculate using 10 ul /0.01 ml (x100) loop onto se-
lective/non selective media by streaking methods,
such as CLED, BAP, and MAC. Dip calibrated loop
into well-mixed urine and quickly make a single
streak down the middle of the BAP with the loop
containing urine. Streak back and forth across the
plate perpendicular to the original inoculum and
this creates a “lawn”. With the same calibrated loop,
do the same with the MAC plate. The number of
pure colony-forming units was multiplied by 1000
to determine the number of microorganisms per
milliliter in the original specimen urine. A diagno-
sis of UTl was considered when there is at least
105 colony-forming units (CFU)/ml of urine (WHO
2003). High colony counts with more than one
species of bacteria were considered as contami-
nation. Therefore, contaminated specimens, cul-
tures were ordered to be repeated. Identification
of isolated pathogens was done using biochemical
testing (Murray et al., 1995). All procedures will be
considered as recommended by Clinical Laboratory
Standard Institute (CLSI).

4 Data analysis.
Ms. Excel SPSS (statistical package for social sci-
ence) will be used to determine the prevalence of
common pathogens associated with UTI and co-
infection
Measurements of the variable.



The study involves the prevalence of Urinary tract
infection and pathogen-associated with Urinary
tract infection (dependent). The causes of infec-
tion were measured with signs and symptoms, a
factor that influences sexuality and diagnosis of the
disease. The risk factors of urinary tract infection
were measured with prevention and management.

Safety Quality Control.

Inoculate quarter plates of the medium with a
five-hour broth culture for each control organism.
Use a straight wire to inoculate and a wire loop
to spread the inoculum. Incubate aerobically, car-
bon dioxide enriched atmosphere and anaerobi-
cally at 35-37°C for 24 hours. Examine the degree
of growth, morphology, and other characteristics of
microbial colonies. Record the result of each con-
trol species and compare it to the standard reading.

Ethical consideration.

The study approval was obtained from Medical
Director through the Medical Laboratory director/in
charge of Kam Medical Consult Clinic. The study
was also granted ethical clearance from the Univer-
sity of Kisubi ethical review committee. All patients’
data, informed consent and bacterial isolates gath-
ered in the study will be handled confidentially by
the researcher. Further acceptable protocols of
handling patient data will be adhered to. Also, labo-
ratory coding will be used to identify patients from
whom the data will be obtained.

5 Results
Characteristics of sample collected at Kam
Medical Consult Clinic.

A total of 120 fresh urine samples were col-
lected from patients by standard mid-stream catch
method in sterile universal bottles. Among the sam-
pled population, 33% of males had urinary tract
infection while 67% of females had urinary tract
infection.

Demographic information of patients pre-
senting with UTI at Kam Medical Consult Clinic.

In regards to the sex of patients, the male were
40 while the females were 80 making the total of
120 patients. The age of patients who presented
with urinary tract infection and whom the urine was
collected was in the age group of 1-10 years,11- 20
years, 21 - 30 years, 31- 40 years, 41-50years,51-60
years, 61-70 years, 71- 80 years and 81 - 90 years.

In the age group 1-10 years, only 4 males and 3
female had UTI, 11-20 years 2 males and females

had UTI, 21- 30 years 17 males and 40 female had
UTI, 31-40 years only 7 males and 7 females, 41 -
50 years 8 males and 3 females had UTI, 51 - 60
year only Tmale and 5 female had UTI,61 - 70 year
4 males and 6 females had UTI, 71 - 80 years only
| male and 1 female had UTI,81- 90 years, no male
had UTI and only 3 females had UTI. Therefore the
age group that presented with most UTI cases was
between 21 - 30 years (17 males and 45 females)
and the least age with UTI cases was between 71-
80 years (1 male and 1 female). Most females with
UTI cases were between the age group 21 - 30
years (45 years) whereas most males were between
21- 30 years ( 17males ) (Table 4.1).

Medical status of the patients presenting
with UTI at Kam Medical Consult Clinic.

The medical clinic had both in-patients and out-
patients attending for the UTI service offered.
Among the population sampled, the majority,
88.5% were outpatients while 11.5 % were in-
patients. Patients who had UTI were mainly out-
patient in this medical clinic showing a significant
difference in the medical status of the children.

A significant difference in the patient's UTI status
to the gender of the patients was also noted. More
female patients (63.3%) had urinary tract infections
(UTI) than their male counterparts (36.7%).

UTIs among children at Kam Medical Consult
clinic.

The results showed that children sampled within
the age group (1-10) were found with UTI at a preva-
lence of 5.8 %. Among the 7 children enrolled,
4 males and 3 females had UTI. Therefore, this
showed a significant difference in the prevalence
of children in both boys and girls.

Identification of bacterial pathogens iso-
lated from patients presenting UTI in Kam Med-
ical Consult Clinic.

The overall prevalence of UTI among patients
was 63.3% in females and 36.7%in males. A total
of 120 bacterial pathogens were isolated and iden-
tified (table1). Out of the 120 bacterial pathogens
isolated from the samples, 76(63.7%) were from
females samples enrolled and 44 (36.7%) were
isolated from male samples. From the 120 iso-
lates, 92 were gram-negative, 17 gram positive,
and 11 candida species. Escherichia coli 35 (29.2%)
was the highest bacterial pathogen followed by
Klebsiella spp 26 (21.7), staphylococcus aureus 17
(18.3%), unidentified coliform 13(10.8 %), Enterococ-
cus species 11(9.2%), Candida species 11(9.2%), E.coli



Table 1. 4.1: Urinary tract infection status among the age groups that presented at Kam Medical Consult
Clinic.

Sex of patients

Age group Male Female Total
1-10 4 3 7
11- 20 2 8 10
21-30 17 40 57
31-40 7 7 14
41 -50 8 3 11
51-60 1 5 6
61-70 4 6 10
71-80 1 1 2
81-90 0 3 3
Total 44 76 120
140
120
100
80
W male
60 m female
m Total

1yr-10 11yr-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 Total

Chart 1. 4.1. The number of male and females affected with UTI to the percentage (%)

coliform 5 (4.2%) and pseudomonas 2(1.6 %) table 1.

6 Discussion, Conclusion and
Recommendation

7 Discussion:
The majority of patients recruited and presented
with UTl in this study were females. This could be
due to the tendency of clinicians sending females
with the symptom of UTI to the laboratory-based
merely on the observation that females are pre-
disposed to UTIs than males. It can also be at-

tributed to fact that more females presented with
UTI than males. The high prevalence of infection
in females (63.3%) reported in this study is related
to anatomic and pathogenic factors, for example,
the short length of the urethra hence the lesser
distance of bacteria ascending to the urinary tract
(Aiyegero et al., 2007). This high prevalence of UTlin
female in females is comparable to the prevalence
rate of 18 % reported in Kenya (Hannah et al., 2011).
However, this study is in agreement with other re-
ports which stress that UTl is more frequent in fe-
males than in males (Stamm; 2001, Nicolle; 2008
Salvatore, 2010).



Table 2. acterial pathogens isolated N=120

Bacterial isolate

Total number of isolates

Percentage of isolates (%)

Escherichia coli 35 29.2
E.coli +coliform 5 4.2
Unidentified coliform 13 10.8
Enterococcus species 11 9.2
Klebsiella spp 26 21.7
Staphylococcus aureus 17 14.2
Candida species 11 9.2
Pseudomonas aeruginosa 2 1.6
Total 120 100%
140
120
100
80
60
m Total number of isolates
M Percentage of isolates (%)
40
20
0
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Chart 2. 4.2. Identification of 8 bacterial pathogen isolated to its percentage (%).

The study prevalence of 63.3 % in female and
36.7 in males, this correlates with range obtained in
a study by Ethiopia that showed the prevalence of
UTI's among patients to be between 10.5 to 39.5%
(Coyne et al,, 2012). The highest bacterial pathogen
in this study was Escherichia coli 35 (29.2%). This
agrees with 47.6% in Nigeria and 51.4 % in South
Africa (Wanyama et al,, 2003). However, the find-
ing of this study is lower than (49.5 %) reported in
Nigeria and South Africa (Bercion, et al., 2007). The
second pathogen was Klebsiella species 26(21.7%).
This report is comparable to findings reported in
Kenya at 24.0% (Aiyegoro et al., 2007) and Nigeria
18% (Hannah et al., 2011). In general, the present
study confirmed that almost no difference exists
in the type and frequency of bacteria isolated in

patients. The Gram-negative bacteria isolated were
more prevalent (76.7%) than Gram-positive bacte-
ria isolates (14.2 %) and Candida species isolates
(9.2%). This study report is similar to the study done
in Jos University Teaching hospital, Nigeria that re-
ported Gram-negative 70% and Gram-positive 30%
isolation (Hannah et al., 2011). This could be due
to the presence of a unique structure in Gram-
negative bacteria which helps for attachment to
the uroepithelial cells and prevent bacteria from
urinary washing.

Gram-negative Enterobacteriaceae led by E.coli
and Klebsiella species dominated the bacterial
pathogen seen in the study, similarly to the re-
sults of other studies elsewhere (Grupta et al., 2001;
Wanyama et al., 2003; Gallali et al., 2006.). S.aureus



was the gram-positive bacteria isolated and made
up only14.2%. Candida Albicans was also isolated
and made up to 9.2 % of the infection. The rate of
candiduria found in this study is of concern, con-
sidering that the previous studies in Israel and Italy
found rates ranging from 0.14- 0.77 % (Parveen et
al, 2011).

This study showed a significant difference in the
medical clinic status. The outpatient’s males and
females mainly presented with UTI; this could be
attributed to predisposing factors that like con-
gestion in the working area, contaminated toilet
facilities of working area, educational institutions,
homestead places, and poor drainage (Hannah et
al., 2011).

In this study, of 120 patients from whom urine
samples were taken, 40 males (33.3%) and 80 fe-
males (66.7%) had UTI. This is possible because
patients presented with UTI are liable indicators of
infection in both males and female patients above
11 - 20 years of age. This is similar to figures re-
ported in previous studies by Aiyegoro et al., (2007)
among female patients in Yola (67.2%) in Nigeria.
This incidence is however high than the prevalence
rate of 18% reported by Hannah et al, (2011) in
male patients hospitalized at the Kenyatta National
Hospital.

8 Conclusions.

The finding of this study revealed that the infecting
organism was the commensals of the perianal and
vaginal regions. This calls for the increase in per-
sonal hygiene Enterobacteriaciae particularly E.coli
is an important etiological agent causing UTIs in
male and female patients presenting UTI at Kam
Medical Consult Clinic. Other etiological agents
identified in this study include

Klebsiella, Coliform, Enterococcus species, staphy-
lococcus aureus, pseudomonas species, and candida
species. Urine culture assists in identifying bacteria
causing UTls therefore based on culture may lead
to resolution of acute symptoms and eradication
of the pathogens.

The overall prevalence rate of 33.3 % males and
66.7 % females with urinary tract infection in this
studied population, and the predominant bacte-
rial pathogens are Escherichia coli as the leading
cause of UTl in this age group. E.coli is the highest
pathogen associated with urinary tract infection in
both males and female patients with 34%, followed

by Klebsiella species with 21.7%. Females are more
susceptible to urinary tract infections than males.
This prevalence provides great concern, as not only
do UTls pose a threat to health, but they also im-
pose an economic and social burden due to the
stigma associated with these infections.

Recommendations

Based on the results of this study, the following
can be recommended.

1. There is a need to monitor the profile of etio-
logical bacteria of UTI through culture and sensitiv-
ity regularly.

2. Itis recommended that the treatment of UTI
at Kam Medical Consult Clinic should be based on
available evident data for example cultural meth-
ods to achieve effective therapy for patients. This
will also minimize recurrent UTI and utilize the re-
sources available.

3. Health workers should mobilize patients to
ensure that they have duly checked up to identify
the problem and get solved.

4. Several future research gaps worth filling are
recommended. There is a need to establish the
cause of recurrent UTI, and risk factors involved in
infection with resistant bacterial strains.

5. Patients should not assume their automatic
need for antibiotics before laboratory investigation,
for example, culture and sensitivity, and should not
routinely ask for antibiotics when they sick and this
will greatly reduce recurrent UTI.

9 Limitation of the study.
Due to resource limitation, the study did not in-
clude antibiotic susceptibility assessment proper
treatment and few interested patients would incur
small costs, were able to perform drug susceptibil-
ity tests on a few of the specimens.

The culture growth media used was only able to
culture bacteria as the causative agents of urinary
tract infection thus did not assess other organisms
like viruses, fungi, mycoplasma, and chlamydia tri-
chomonas, this was because of the cost and time
required. After screening for UTI, some of the pa-
tients were not available for results although the
benefits of the study were explained and they were
encouraged to give their contacts for feedback.

Despite taking all due precautions, and instruct-
ing women how to take clean catch urine specimen,
the possibility of contamination cannot be elimi-
nated.



List of Abbreviation and Acronyms
ASBA -Asymptomatic bacteriuria
CDC- Centre of disease control

CFU -Colony-forming unit

CLED -Cysteine lactose electrolyte deficient Agar
KMCC- Kam medical consult clinic
RPM -Revolutions per minute

STl -Sexual transmitted infection
UNIK- University of Kisubi.

UTI -Urinary tract infection

WHO -World Health Organization.
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