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ABSTRACT

Urinary tract infections (UTIs) are common complications during pregnancy and can lead to
adverse maternal and fetal outcomes if left untreated cause perinatal and maternal morbidity
and mortality. Understanding the prevalence and antibiotic susceptibility patterns of UTIs
among pregnant women is crucial for guiding appropriate management strategies and
optimizing maternal and neonatal health. This study aimed to determine the prevalence of
UTlIs, the causative bacteria the antibiotic susceptibility patterns of uropathogens among
pregnant women attending Masvingo Provincial Hospital (MPH) in the year 2023. A cross
sectional laboratory based analysis of laboratory records was conducted to identify pregnant
women who were diagnosed with UTIs at Masvingo provincial hospital from January to
December 2023. Data on patient demographics, urine culture results, and antibiotic
susceptibility profiles were collected and analysed. Descriptive statistics were used to
determine the prevalence of UTIs and the antibiotic susceptibility patterns of bacteria were
assessed. A total of 271 pregnant women were included in the study, of which 52 were
diagnosed with UTIs because of the significant positive urine culture and varying antibiotic
sensitivity pattern, resulting in a prevalence rate of 19.19%. Escherichia coli was the most
common uropathogen isolated (38.46%). Other microorganisms included were Staphylococcus
aureus (21.15%), Klebsiella spp (17.31%), Proteus (9.61%), Streptococcus spp (5.77%),
S.saprophyticiccus (3.35%) and Enterobacter (3.35%). The antibiotic susceptibility patterns
varied among the identified uropathogens, with most showing high susceptibility to gentamicin
and ciprofloxacin, while demonstrating lower susceptibility to ampicillin and tetracycline.
These findings necessitate the importance of routine screening for UTIs during pregnancy and
the need for empirical antibiotic therapy based on local susceptibility patterns to ensure optimal
maternal and fetal outcomes.
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ACRONYMS AND ABBREVIATIONS

WHO — World health organisation

UTIs — Urinary tract infections

ASB — Asymptomatic bacteriuria

MRFs — Maternal risk factors

MPH — Masvingo provincial hospital

MPHL — Masvingo provincial hospital laboratory

IUGR — Intrauterine growth restriction

AUREC — Africa university research and ethics committee.
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CHAPTER 1
1.1 Introduction
This study provides an overview of the frequency of urinary tract infections in pregnant
mothers. Investigating also the antimicrobial patterns, the possible outcomes for the maternal
and foetal health. It will emphasise the necessity of the research as well as its goals and how
they contribute to exposing the issue for the purpose of finding treatments and control

measures.

1.2 Study background

Urinary tract infections (UTIs) represent a significant health concern, particularly among
pregnant women, due to their potential complications for both the mother and the foetus. UTIs
during pregnancy have been associated with adverse outcomes such as preterm birth, low birth
weight, sepsis, acute respiratory distress syndrome (ARDS) and even maternal morbidity.
Understanding the prevalence of UTIs in pregnant women is crucial for implementing effective

preventive strategies and treatment protocols.

Urinary tract infections (UTIs) are any infections that affect the urinary system. The urinary
tract system consists of the bladder, urethra, ureters and kidneys. Although they can occur in
any part of the urinary tract, infections usually affect the lower urinary tract which include the
urethra and bladder (cystitis) (CDC, 2021).UTIs are a common health concern affecting

individuals of all ages and genders (Maternal and Reproductive Health, n.d.)

The prevalence of UTIs during pregnancy varies across different populations and regions.
According to a study by Nicolle (2008), approximately 2% to 10% of pregnant women
experience symptomatic UTIs, while the prevalence of asymptomatic bacteriuria (ASB) can be
as high as 2% to 7%. For example, a systematic review and meta-analysis of studies from Latin

America reported that the prevalence rates of ASB, lower UTI and pyelonephritis were 18.45%,



7.54% and 2.34%, respectively. These rates are higher than the global estimates of 2-10% for
ASB, 1-4% for lower UTI and 0.5-2% for pyelonephritis (Henrique, Rodrigues, Stela
Verzinhasse Peres, Pulcineli, & Aurélio, 2023). However, the data on UT]Is in pregnant women
from other regions, especially Africa are scarce and inconsistent limiting the generalizability
and comparability of the findings. These figures underscore the importance of screening and

managing UTIs in this vulnerable population.

E. coli (Escherichia coli) is the most common causative organism implicated in UTIs among
pregnant women. E. coli accounts for nearly 80% of UT]Is in pregnant women (Mazor-Dray et
al. 2014). Other pathogens such as Klebsiella pneumoniae, Enterococcus faecalis, Proteus
mirabilis and Staphylococcus saprophyticus also contribute to UTIs in in expectant mothers

but to a lesser extent.

Antimicrobial resistance poses a significant challenge in the management of UTIs during
pregnancy. The widespread use of antibiotics has led to the emergence of multidrug-resistant
strains, compromising the effectiveness of conventional treatment options. High rates of
resistance were observed among uropathogenic E. coli isolates from pregnant women,
particularly against commonly prescribed antibiotics such as ampicillin, trimethoprim-

sulfamethoxazole and ciprofloxacin (Tadesse et al. 2017).

UTlIs during pregnancy are influenced by various risk factors. Anatomical and physiological
changes, such as urinary stasis and hormonal alterations, increase the susceptibility of pregnant
women to UTIs. Additionally, factors like socioeconomic status, maternal age, sexual activity,
and previous history of UTIs can also contribute to the development UTIs during pregnancy.
A study by Smaill and Vazquez (2016) highlighted that pregnant women with a history of
recurrent UTlIs are at particularly high risk for developing symptomatic infections during

pregnancy.



The consequences of UTlIs in pregnant women can be grave, impacting both maternal and foetal
health. Untreated or inadequately managed UTIs during pregnancy are associated with adverse
outcomes, including preterm birth, low birth weight, intrauterine growth restriction and even
maternal morbidity. There is a significant association between UTIs during pregnancy and the
risk of preterm birth, emphasizing the importance of timely detection and treatment of UTIs in

this population (Wing et al. 2018).

Furthermore, UTIs during pregnancy can lead to complications such as acute pyelonephritis,
which may necessitate hospitalization and intravenous antibiotic therapy. Acute pyelonephritis
poses not only immediate risks to maternal health but also increases the likelihood of adverse

foetal outcomes, including preterm labor and neonatal sepsis.

UTlIs represent a considerable concern for pregnant women, given their association with
adverse maternal and foetal outcomes. Understanding the prevalence of UTIs in pregnant
women and the antimicrobial patterns of causative bacteria is essential for guiding clinical
practice and public health interventions. Effective strategies for the prevention, screening, and
treatment of UTIs during pregnancy must consider both the microbial epidemiology and

antimicrobial resistance profiles to ensure optimal maternal and neonatal outcomes.

1.3 Problem Statement

Urinary tract infections (UTIs) in pregnant women represent a significant clinical challenge, as
they are associated with adverse maternal and foetal outcomes. Despite numerous studies
highlighting the implications of UTIs during pregnancy, including increased risks of preterm
birth, low birth weight, and maternal morbidity, there remains a gap in understanding the
precise prevalence, causative bacteria, and antimicrobial resistance patterns in this vulnerable
population (Wing et al., 2018; Nicolle, 2008).While it is well-established that UTIs can have

detrimental effects on pregnancy outcomes, the lack of comprehensive data on the



epidemiology and microbial characteristics of UTIs in pregnant women hinders the
development of targeted prevention and treatment strategies. Existing research often focuses
on symptomatic UTIs, with limited attention given to asymptomatic bacteriuria, which can also

have significant implications for maternal and foetal health (Smaill & VVazquez, 2016).

1.4 Study Justification

Research on the prevalence of urinary tract infections (UTIs) in pregnant women for a year
crucial for public health impact, clinical relevance, maternal and foetal health concerns, and
resource allocation.it is also important to see UTIs progress during the year and to see the
fluctuations in the cases in the duration of the study period. UTIs pose a significant global
burden, and understanding their prevalence and microbial characteristics is essential for
guiding public health policies and interventions. Limited local data and dynamic microbial
resistance patterns make this study essential. The findings can guide healthcare providers in
managing UTIs, improve patient outcomes, and help allocate resources effectively. Thus,
conducting research on UTI prevalence in Masvingo Zimbabwe in 2023 is justified due to its

potential to fill knowledge gaps and improve maternal and neonatal health outcomes.

Healthcare professionals can customize screening, diagnosis, and treatment procedures by
using the study's data on the prevalence of UTIs, the bacteria that cause them, and the patterns
of antibiotic resistance in pregnant women. This data can improve the use of antibiotics, lower
maternal and new-born complications, increase public knowledge of UTlIs, and guide the
creation of policies and the distribution of resources. Additionally, it gives expectant mothers
the assurance to get help as soon as they feel symptoms, which will benefit both their health
and the health of their unborn child. The results can also be used to properly allocate resources
and direct the creation of guidelines. Therefore making this a significant study in Masvingo,
even on national level to fill in the knowledge gap, improve maternal and foetal health
outcomes as well as decrease the prevalence of UTIs in this population.

4



1.5 Research Objectives

Broad objective

e This study aims to establish the prevalence, aetiology and antimicrobial resistance
patterns of UTIs in pregnant women attending Masvingo Provincial Hospital during the

January to December period.

Specific objective

e To establish the prevalence of urinary tract infections in pregnant women, attending
MPH from January to December 2023.

e To establish the bacteria that causes Urinary tract infections in pregnant women?

e To assess the antimicrobial resistance patterns exhibited by the bacteria isolated from

pregnant women with urinary tract infections.

1.6 Research Questions
e What is the prevalence of UTIs among pregnant women attending to Masvingo
Provincial Hospital in 2023?
e Which bacterial pathogens are most commonly associated with UTIs in pregnant
women?
e What are the antimicrobial resistance patterns exhibited by the causative bacteria?
e Isthere an association between UTIs during pregnancy and adverse maternal and foetal

outcomes?

1.7 Study Limitations

The study challenges include diagnostic challenges, incomplete data, and limited follow-up
and external validity. Incomplete data may also be influenced by recall bias. Limited follow-
up may lead to incomplete information on pregnancy outcomes and treatment effectiveness.

The study's findings may not be directly applicable to other settings or populations.

5



1.8 Study delimitations

This study was done at Masvingo Provincial Hospital and did not include other antenatal
clinics. The research focused on UTIs in pregnant women at Masvingo Provincial hospital,
which may not be applicable to non-pregnant individuals. Time constraints may limit the scope
of the research as the study will be done from January to December 2023 as different years

might experience different factors that influence aetiology and antimicrobial resistance.

1.9 Summary

The research aims to investigate the prevalence and causative bacteria of UTIs in pregnant
women, assess the antimicrobial patterns and examine their impact on maternal and foetal
health outcomes. The prevalence of UTIs during pregnancy is higher compared to non-pregnant
women, and several risk factors contribute to their development. By exploring these risk factors
and understanding their implications for maternal and foetal health, healthcare providers can
develop effective preventive strategies and implement timely interventions to reduce the

burden of UTIs in pregnant women.



CHAPTER 2: LITERATURE REVIEW
2.1 INTRODUCTION
Urinary tract infections (UTIs) are common bacterial infections that affect individuals across
all age groups, including pregnant women. UTIs during pregnancy pose significant risks to
both maternal and foetal health. It is crucial to understand the prevalence of UTIs in pregnant

women, the causative bacteria as well as the antimicrobial patterns of the bacteria.

2.2 CONCEPTUAL FRAMEWORK

Prevalence of Urinary tract infectiong
at Masvingo Prevalence Hospital

Independent variables Mediating variables
anatomical changes Urmary statis
hormonal influences poor personal hygiene

behavioral factors inadequate fluid

pre-existing conditions sexual activity

Dependant variables
Prevalence of UTIs

Antmmicrobial patterns
health burden

CONCEPTUAL FRAMEWORK

The conceptual framework shows the relationship between the independent variables,
mediating variables and the dependant variables. By understanding the relationships between

these variables, researchers can identify potential risk factors and develop effective preventive



strategies, screening protocols and management approaches to reduce the prevalence of UTIs

in pregnant women and reduce the associated maternal and foetal health consequences.

2.3 Prevalence of UTlIs in pregnant women.

Urinary tract infections (UTIs) during pregnancy pose a significant health risk to both mothers
and foetuses. Several factors contribute to the prevalence of UTIs in pregnant women,
including anatomical and physiological changes during pregnancy, urinary stasis, hormonal
alterations, sexual activity and previous history of UTIs (Nicolle, 2008). Socioeconomic factors
such as poor access to healthcare and inadequate sanitation facilities also play a role,
particularly in low-resource settings like Zimbabwe and other parts of Africa (Masinde et al.,

2017).

The prevalence of UTIs among pregnant women in Zimbabwe is limited, with a study reporting
a 2.7% prevalence in Harare (Chirenje et al. 2001). However, this study is dated and more
recent data is need to understand current prevalence trends. Additionally, several studies in
Africa show an 18.9% prevalence in Nigeria (Idowu et al. 2014) and 16.5% in Ethiopia (Ali et
al2015). Pregnant women worldwide frequently get UTIs, various regions have reported
differing prevalence rates (Amiri et al 2019). For example, a study in India reported a
prevalence rate of 9.4% among pregnant women attending antenatal care clinics (Thakur,
2016), while a prevalence rate of 6.3% was obtained in a study conducted in Thailand
(Lumbiganon, 2015). These variations can be attributed to differences in study design,
methodology and population characteristics. Systematic review metaanalysis revealed a 23.9
prevalence on a global level (Nahid Ebadi Salari et al., 2023). Asia 10.7% reported the highest
occurrence followed by Africa 8.2%, Europe 7.2% and North America 5.5%. Asymptomatic
bacteriuria, defined as significant bacterial counts in urine without symptoms occurs in

approximately 2-10% of pregnant patients (Sheppard et al., 2023). These asymptomatic



infections can progress to symptomatic UTIs, posing risks to both the mother and the

developing foetus.

2.3 Literature review in relation to the causative bacteria of UTIs in pregnant women.

Understanding the causative bacteria with relation to the prevalence of UTIs in pregnant
women is crucial for effective management. Therefore, there is a need to review and examine
the bacterial profile of UTlIs in pregnant women in Zimbabwe, Africa, and global prevalence.
Numerous studies have investigated the bacterial isolates associated with UTIs in pregnant

women in which the following bacteria have been identified.

The most common organism responsible for 75-90% bacteriuria in pregnancy is E. coli. It is a
gram negative bacterium found in GIT and associated with ascending infection into the urinary
tract. It accounts for approximately 87% of cases (Mazor-Dray et al., 2014). Other gram-
negative bacteria such as Klebsiella pneumoniae, Proteus mirabilis, and Enterobacter species.
Can also cause UTIs in pregnant women (Smaill & Vazquez, 2016). Klebsiella species
contribute to 19% of UTIs in pregnant women. Staphylococcus sapropyticus is associated with
6% of cases. Enterococcus faecalis is responsible for 4% of cases while Proteus mirabilis

accounts for 15% of UTIs.

In Africa, the prevalence of asymptomatic bacteriuria (ABU) among pregnant women ranges
from 3.1% to 33.4%. Routine screening for bacteriuria by urine culture is recommended during
early pregnancy to identify and manage infections promptly. Specific data on UTIs in pregnant
women in Zimbabwe are limited. However, given the regional trends, it is likely that E. coli
remains the predominant pathogen. Further research is needed to understand the local

epidemiology.



2.5 Antimicrobial patterns of the causative bacteria.

Understanding the antimicrobial susceptibility patterns of causative bacteria is crucial for the
treatment and management of UT]Is in pregnant women. Susceptibility tests are frequently used
as a reason not to initiate UTI treatment. The rise in antibiotic resistance in urinary pathogens
has been observed globally, and it has emerged as a significant global public health concern.
This is especially true in developing countries, where factors such as high levels of poverty,
ignorance, inadequate hygiene and a high prevalence of counterfeit and spurious drugs of

dubious quality are all contributing factors.

Due to regional variations in antibiotic resistance, it is important to understand the distribution
of urinary pathogens and their antibiotic susceptibility in a particular situation. This
information can assist in choosing the best treatment. Furthermore, regular surveillance and

monitoring studies are necessary due to the dynamic nature of antibiotic resistance.

According to a study done in Ethiopia (Ejerssa et al., 2021), Amikacin was effective against
100% of the isolated Escherichia coli strains. Furthermore, nitrofurantoin and gentamicin were
found to be effective against 92.3% and 85.7% of E.coli, respectively. On the other hand, 42.9%
of isolated E.coli became resistant to both co-trimoxazole and amoxicillin-clavulanate, while
50% of them demonstrated resistance to ampicillin.71% of the isolated Proteus species were
sensitive to gentamicin, while all of them were vulnerable to amikacin and nitrofurantoin. On
the other hand, 71.4% of the Proteus species exhibited resistance against both nalixidic acid
and cotrimoxazole. Furthermore, it was shown that while all Klebsiella pneumoniae isolates
were resistant to ampicillin 80% and amoxicillin-clavulanate 60%, they were susceptible to
amikacin, gentamicin, and nitrofurantoin. A resistance to both ampicillin and amoxicillin-
clavulanate was observed in Pseudomonas aeruginosa. However, all of them showed

susceptibility to ceftriaxone.
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2.6 Possible outcomes of UTIs in pregnant women

Urinary tract infections can be classified as lower UTIs, such as prostatitis, urethritis, and
cystitis, or higher UTlIs, such as pyelonephritis (infection of the kidney), depending on the
affected anatomical site (Ejerssa et al., 2021). The consequences of UTIs during pregnancy can
also have both short-term and long-term impacts on maternal and foetal health. Maternal
complications may include an increased risk of preterm labor, which can lead to neonatal
morbidity and mortality, gestational hypertension, renal failure and preeclampsia. UTIs during
pregnancy are also associated with an elevated risk of low birth weight infants and gestational
hypertension (Henrique, et al, 2023). In severe cases, untreated or recurrent UTIs can progress

to pyelonephritis, a kidney infection that can cause significant maternal morbidity.

For the foetus, UT]Is in pregnancy can result in intrauterine growth restriction, low birth weight,
intrauterine foetal death and prenatal mortality and morbidity. This is characterized by
inadequate foetal growth and development. Additionally, there is an increased risk of neonatal
sepsis, a serious condition that can be life-threatening for the new-born when the bacteria from

a maternal UTI spreads to the baby’s blood stream (UCSF Health, 2019).

11



CHAPTER 3: RESEARCH METHODOLOGY

3.1 Introduction

The chapter highlighted the research design, study population, exclusion criteria and inclusion
criteria, sample size, sampling procedure, pilot study, study setting, data analysis and ethical
considerations. The research was carried out on the prevalence of UTIs in pregnant women at

Masvingo Provincial Hospital looking at the causative bacteria and the antimicrobial patterns.

3.2 Research design

This study was a retrospective cross sectional laboratory-based survey (prevalence study). This
study design excluded manipulating variables, provided the current information, and gave the
researcher a chance to look at multiple characteristics at once and the study took place at a
single point in time (Cherry & Gans 2019). A quantitative research design was used for the

collection and analysis of the data.

3.3 Data Collection.

Data was gathered from Masvingo Provincial hospital (MPH) laboratory records. A data
abstraction form was used to collect information. A data abstraction form is a standard
instrument used to collect scientific data systematically. Data collection allowed better
analytical comparisons. Information regarding the age pre-existing conditions as well urine test
records was accessed from the doctor’s notes as both soft and hard copies of laboratory results
books. The researcher analysed the urine test results, resultant causative bacteria as well as the
results of the drug sensitivity tests. Data collection from records was relatively less time

consuming and a cheaper method of data collection.

3.4 Study population.
In this study the targeted population was Masvingo residents of all races, age groups,

educational status, socio-economic status and residential areas whose doctors’ laboratory tests

12



included any indicators of urinary tract infections, the causative bacteria and the antimicrobial

patterns attending to Masvingo Provincial Hospital.

3.5 Exclusion criteria.
The study excluded all patients without clinical data such as the age, ward from which the
sample was received. Data from incomplete tests that may have been carried out on patient

samples was also excluded.

3.6 Inclusion Criteria.
The research was carried out at Masvingo Provincial Hospital using the data from its laboratory
(MPHL). The data in this study included data from all patients that would have requested tests

to investigate presence of microorganisms in urine samples.

3.7 Sample size.
The calculated sample size was 271 participants using a 90% confidence interval, 0.5 standard

deviation and a margin of error of 5% on patients infected with UTIs.
Sample size formula:

Necessary sample size = (Z-score) ? xstandard deviationx (1-standard deviation)

(Margin of error) 2
Where:
Z= Z score for 90% Confidence Interval which is 1.645
Standard deviation= 0.5
Margin of error =5%
Using the above formula to calculate the necessary sample size that is:

Necessary sample size= (1.645)? x (0.5) (1-0.5)

13



(5/100)?
Necessary sample size= 270.60 (round up)
Therefore sample size was 271

3.8 Sampling procedure.

This research study implemented a convenience sampling method. This method required that
all the data that was complete and available was included in the research study so as to provide
accurate results on the prevalence of UTlIs in pregnant women at Masvingo provincial Hospital
(MPH). The researcher was comparing different variables at the same time such as urine culture
results in relation to UTIs. From these results the researcher was able to see the causative

bacteria as well as the drug susceptibility of the bacteria.

3.9 Pilot study.
A pilot study was carried out on a small scale to test the strengths and the weaknesses of the

research instruments and adjustments will be made based on the outcome of the pilot study.

3.10 Study setting.
The study was carried out at Masvingo Provincial Hospital. This is where the data was collected

from both the clinicians and the scientists and the laboratory records.

3.11 Data analysis.

The data was represented in a graphs, pie charts, tables for easy interpretation and to illustrate
the relationship between the dependant variables and the number of the UTIs recorded at MPH
in the year 2023 from January to December. SPSS version 22 was used to analyze the data that
is gathered and entered onto an Excel sheet. Quantitative data was examined through the

application of distribution and association measures.

14



3.12 Ethical consideration.

Ethical clearance for this study came from Africa University Research and Ethics Committee
(AUREC) and MPH. The researcher ensured that the code of confidentiality is maintained. The
research was also of non-maleficence to the study sample but of beneficence to the public as it
will provide more insight on the prevalence of UTIs in pregnant women and the risk factors to
the mother and foetal health therefore promoting ways in which the risk factors can be reduced

and treatments can be formulated.

3.13 Summary
This chapter focused on the research design, the study population, sampling procedures, sample

criteria, ethical considerations and how the research data will be collected and analysed.

15



CHAPTER 4: DATA ANALYSIS AND PRESENTATION

4.1 Introduction

This chapter focused on the analysis of the data and the presentation of the research study
conclusions. Where appropriate, the data was presented as tables, line graphs and pie charts.
The collected raw data was given in a format that showed the frequency of UTlIs in expectant
mothers, the bacteria that cause them and the patterns of antibiotic resistance in the bacteria in

2023 from January to December.

4.2 Prevalence of UTIs in pregnant women

A sample size of 271 pregnant women was required for this research study. It was found that
only 52 patients appeared to have UTIs determined by the growth that was obtained on the
urine culture plates. 219 of the patients had no UTIs as there was no growth obtained on the
culture plates. Therefore the prevalence of UTIs at Masvingo Provincial Hospital in 2023 from

January to December was 19.19%.

Prevalence of UTlIs in pregnant women

UTI
UTlI present
Absent 19.19% mYes

80.81%

m No

Figure 1. Prevalence of UTIs in pregnant women.
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4.3 Demographic characteristics of study participants.

The researcher recruited 271 study participants and only 52 had a urinary tract infection giving
the prevalence of UTIs to be 19.19% and the patients who were pregnant but did not have UT]Is
were 219 (80.81%). Of the 52 patients the highest frequency of cases of UTIs were in the age
group 15-25 which presented with 30 cases (57.69). The age group 26-35 presented with 16
cases (30.77%). The least number of cases were obtained in the age group 36-45 with 6 cases
(11.54%). The majority of the pregnant women with the UTI were married (28 women,
53.85%) and from the urban areas (36 women, 69.23%). The mean age of pregnant mothers

with UTIs was 24.7 with a range of 15-45 years.

Table 1. Sociodemographic characteristics of pregnant women with UTIs.

Variables Numbers (n=52)  Percentages (%)

AGE (years)

15-25 30 57.69
26-35 16 30.77
36-45 6 11.54

MARITAL STATUS

Single 13 25
Married 28 53.85
Divorced 11 21.15

RESIDENTIAL AREA
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Urban 36 69.23

Rural 16 30.77

4.3.1 Prevalence of UTIs in pregnant women according to age groups.

Most pregnancies were between 15-25 years followed by 26-35 years and the least number of
pregnancies were from 36-45 year category. It was seen that expectant mothers between 15-25
years recorded the highest prevalence of UTIs of 23.08%, the age group 26-35 years presented

a prevalence of 16.67% while pregnant women aged 36-45 presented a prevalence of 13.33%.

Table 2. Prevalence of UTlIs in pregnant women according to age groups.

NUMBER OF PRESENCE OF A | ABSENCE OF

PATIENTS UTI A UTI

(n=271) (n=52)/% (n=219)

n(%o) n(%o)

AGE
15-25 130 30(23.08) 100(76.92)
26-35 96 16(17.36) 80(82.64)
36-45 45 6(13.33) 39(94)
Total 271 52(19.18) 219(80.82)
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4.4 Common symptoms of Urinary tract infections (n=52)

The most common symptom of UTI amongst the pregnant women who had UTIs was frequent
urination with a percentage of 53.85%. The other symptoms observed included painful
urination, a burning sensation, nausea and cloudy urine. The prevalence of these symptoms

amongst these patients were 32.69%, 26.92%, 23.08% and 9.62% respectively.

Table 3. Common symptoms of UTIs in pregnancy.

SYMPTOMS NUMBER PERCENTAGE
OF SUBJECTS OF PATIENTS %

Frequent urination 28 53.85

Nausea 12 23.08

Painful urination 17 32.69

Cloudy urine 5 9.62

Burning sensation 14 26.92

4.5 Bacteria obtained from pregnant women with urinary tract infection

At MPH out of the 271 pregnant women, 52 had laboratory confirmed UT]I infections, giving
a positive culture rate of 19.19%. E.coli was the most prevalent organism isolated with 20
isolates (38.46%) of the total isolates. The second most prevalent with 11 (21.15%) of the
isolates were S. aureus. The number of the remaining isolates of bacteria that were found were
as follows: Proteus spp. 5 (9.62%), S. saprophyticus 2 (3.85%), Klebsiella spp 9 (17.31%),

Streptococcus spp. 3 (5.77%), and Enterobacter spp. 2 (3.85%).
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Percentages of bacteria isolated

mE.coli

m S.aureus
Klebsiella
Proteus spp

m Streptococcus spp

m S.saprophyticus

m Enterobacter spp

Figure 2. Bacteria isolated from pregnant women with Urinary tract infection.

4.6 Antibiotic sensitivity of the causative bacteria of UTIs.

The graph below shows the antibiotic sensitivities of the uropathogens isolated in the research
study. The bacteria were treated with ampicillin, ceftriaxone, gentamicin, ciprofloxacin,
tetracycline, penicillin and imipenem. The sensitivities of the bacteria to the antibiotics ranged
from 10%-90%. As illustrated in the graph below each bacterial species showed varying
sensitivities to the drugs. The gram negative bacteria isolates showed that, the most prevalent
bacteria E.coli had the highest sensitivity to Gentamicin (90%) and least sensitivity to Penicillin

and tetracyclin (20%).
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Antibiotic sensitivity of gram-negative bacteria isolates
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Figure 3. Antibiotic sensitivity pattern of gram negative causative bacteria of UT]s.
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Figure 4. Overall Gram Negative isolates resistance patterns to Antibiotics.
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The gram negative isolates of bacteria which cause UTIs in pregnant women showed great
overall susceptibility to Gentamicin (60%). The other drugs that showed susceptibility were
Ciprofloxacin (55%) and Cefriaxone (50%). The most resistant drugs for the gram negative

bacteria were Imipenem (80%), tetracycline and penicillin (70%).

Antibiotic sensitivity of gram-positive bacteria isolates

S.aureus Streptococcus spp S.saprophyticus
Bacteria isolates

100

A O 9 ©
o O o

Percentages %

N
o

o

m Ampicillin = Cefriaxone  m Gentamicin Ciprofloxacin
®m Imipenem  mTetracycline mPenicillin

Figure 5. Antibiotic sensitivity pattern of gram-positive causative bacteria of UT]s.

The graph above shows the antibiotic sensitivities of the uropathogens isolated in the research
study. The bacteria were treated with ampicillin, ceftriaxone, gentamicin, ciprofloxacin,
tetracycline, penicillin and imipenem. The sensitivities of the bacteria to the antibiotics ranged
from 10%-90%.In the graph for gram positive bacteria the second most prevalent causative
bacteria for UTIs in pregnancy S.aureus showed highest sensitivity to Tetracycline and

penicillin (90%) and the least sensitivity to Ampicillin(10%).
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Figure 6. Overall gram positive isolates resistance patterns to Antibiotics.

The gram positive bacterial isolates showed highest susceptibility to Penicillin and Tetracycline
(80%) respectively. However most of the drugs showed great resistance to the bacteria with
the highest resistance to imipenem (68%). Other antibiotics that showed resistance were

ciprofloxacin and ampicillin (65%).
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CHAPTER 5

5.1 Introduction

This chapter summarizes all of the research findings, notes any unexpected information that
was found, and identifies any information gaps. This will be carried out in light of the
previously completed literature review and study objectives. The results of this study will be
compared and contrasted with those of previous, related investigations. There will also be a
discussion of the study's shortcomings, public health consequences, suggestions, dissemination

of the findings, and possible courses of action.

5.2 Prevalence of Urinary tract infection in pregnant women

In this research the study population was 271 pregnant women and the number of pregnant
women with UTIs was 52 and 219 without UTIs. The prevalence of UTIs among pregnant
women at MPH in 2023 was therefore 19.19% which was higher than the previous literature
where the prevalence was 23.9 % on a global level (Nahid Ebadi Salari et al., 2023). However
the prevalence in this study is in accordance with some of the prevalence in the previous
literature for some countries in Africa which recorded 18.9% and 16.5% for Nigeria (Idowu et
al. 2014) and Ethiopia respectively (Ali et al2015). Maternal age may be a contributing factor
to UTI susceptibility, as indicated by the relationship between maternal age and UTI risk.
According to this study, younger pregnant women may be more susceptible to UTIs due to age-

related changes in bladder function or hormonal variations.

The findings of this study are also supported by a study done in South Africa which reported a
prevalence of 22.4% among pregnant women, this suggests a potentially similar burden of UTIs
in the southern African region (Mahomed et al. 2014). According to a study done in Pakistan
by Shaikh et al. (2016), 15.6% of pregnant women had UTIs. This result indicates possible
variances in UTI rates among various geographic regions and populations, as it is lower than
the prevalence found at Masvingo Provincial Hospital. Additionally, a study conducted in
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Turkey in 2019 by Karaman et al. discovered that pregnant women had a higher prevalence of
UTIs 24.8%. The findings of other research studies conducted in different regions are
consistent with this prevalence rate. According to Sujatha et al. (2017), pregnant women at a
tertiary care hospital in India had a 22.6% prevalence of UTIs. Pregnant women attending
prenatal care clinics had a prevalence of 14.3%, according to a Hooton et al. (2018) study
conducted in the United States. The focus of this investigation was on pregnant women with
UTI symptoms, asymptomatic patients remained unreported and hence contributing to the low
prevalence compared to the other regions mentioned. Also a greater number of the cases
presented were those of urban with a percentage of 69.23% compared to that of rural which
was 16%. This could be because of the fact that Masvingo provincial hospital is in the urban
area hence the higher percentage, most women in the rural area might prefer to visit the nearest

clinic in their area hence the lower percentage of UTIs.

Pregnant women's UTI prevalence at Masvingo Provincial Hospital in 2023 (19.19%) is within
the range reported by other research carried out in other locations. Variations in the prevalence
of UTIs may be caused by variables including access to prenatal care, healthcare infrastructure,
socioeconomic position, and geographic location. Factors like age, race, socioeconomic level,
and geography can have an impact on the occurrence of UTIs. UT] rates are also influenced by
differences in the physiological changes associated with pregnancy, cultural norms, diagnostic
practices, and the environment. Due to variations in healthcare access, cleanliness habits, and
environmental factors, urban regions with larger population densities may have higher
prevalence of UTIs. Variations in environmental factors, cultural norms, and diagnostic
practices can potentially impact the risk of UTIs. To ensure that UTI prevalence rates across

research are comparable, standardization of diagnostic criteria and procedures is important.
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5.3 Causative bacteria of UTIs in pregnant women

E. coli was the most common bacteria isolated in this study and this is similar to most other
studies. This supports the fact that most organisms causing UTI are from the lower
gastrointestinal tract which acts as a reservoir for organisms like E. coli (Flores-Mireles et al.,
2015). In this study the percentage of E.coli was 38.46% which was more than the findings
done in Ghana where the percentage was 27.80% (Onoh, Egwuatu, EZEONU, ONOH, &
Umeora, 2013). According to a study carried out in Iran by Karami et al. (2019), pregnant
women attending prenatal care clinics had 75% of their UTI cases caused by E. coli.
Comparably, a study conducted in Nigeria by Amiri et al. (2018) found that in 80% of the UTI
cases involving pregnant women in their sample, E. coli was the causal agent. In Pakistan,
however, a study by Akram et al. (2017) found a lower percentage: E. coli was found to be the
causal agent in 60% of UTI cases involving pregnant women. Diverse research populations,
geographical regions, sample sizes, and laboratory techniques for bacterial identification could

account for these fluctuations in the proportion of E. coli as the primary causal bacteria of UT]s.

S. aureus was the next most common bacteria isolated and presented a percentage of
21.15%.this prevalence is higher than studies done previously. S. aureus was shown to be
responsible for just 5% of UTI infections among pregnant women visiting obstetrics and
gynaecology clinics, according to a study done in Jordan by Al-Momani (2018). Also, 6% of
UTI cases among pregnant patients visiting a tertiary care hospital in India were linked to S.
aureus (Sharma et al. (2016). In a study done in Bangladesh the percentage was 4% also
contrasting the high S.aureus percentage in this study. The percentages of the remaining
isolates of bacteria that were found were as follows Proteus spp. (9.62%), S. saprophyticus
(3.85%), Klebsiella (17.31%), Streptococcus spp. (5.77%), and Enterobacter spp. (3.85%).
These are also important UTI causing bacteria in pregnant women (Akhtar et al., 2015).

According to earlier research, E. coli is the most common organism isolated from UTI cases,
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which emphasizes the pathogen's importance in the pathophysiology of UTlIs. Other bacterial
species like S. aureus, Klebsiella spp and Proteus spp are present, which highlights the variety
of microbiological causes of UTIs and the significance of customized antibiotic therapy

directed by susceptibility testing.

5.4 Sensitivity of the causative bacteria to UTIs in pregnant women.

The current study shows the patterns of antimicrobial susceptibility to several bacterial
pathogens that are frequently linked to urinary tract infections (UTIs) in expectant mothers.
The percentages that represent the susceptibility patterns show how many isolates are
susceptible to certain antibiotics. For example, a study conducted in Egypt by Ahmed et al.
(2018) found that E. coli had comparable trends of being highly susceptible to ciprofloxacin
and gentamicin, but less susceptible to tetracycline and ampicillin. Similarly, S. aureus was
found to have a high susceptibility to clindamycin and erythromycin but a poor susceptibility
to penicillin in a study conducted in the United States by Smith et al. (2017). Antibiotic usage
patterns, geographic location, healthcare practices, and bacterial strain changes are some of the
factors that may have an impact on the variances in antimicrobial susceptibility patterns
observed in various research. Discrepancies in susceptibility results can also be caused by
variations in laboratory techniques and interpretation criteria. Antimicrobial resistance patterns
and the effects of UTIs on pregnancy outcomes are among the other elements that need to be
investigated in order to fully understand the factors influencing UTI prevalence and microbial
etiology among pregnant women. Clinical management and the creation of guidelines would
benefit greatly from longitudinal studies that monitor the frequency of UTIs and the dynamics

of microbiological populations throughout pregnancy.
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5.5 Health burden

Urinary tract infections (UTIs) during pregnancy are linked to an increased risk of preterm
labor due to inflammatory responses triggered by infection. These infections can cause
contractions in the uterus and cervix, disrupting the normal pregnancy progression. The
presence of UTIs can also induce stress on the maternal body, leading to elevated stress
hormones and increased risk of preterm labor. Low birth weight can also be a result of UTIs,
affecting neonatal health and development. Furthermore, chronic inflammation can impair
placental function and fetal development, potentially leading to intrauterine growth restriction
(IUGR). UTIs can also lead to sepsis, a life-threatening condition characterized by a systemic
inflammatory response (Lin et al., 2021). Impaired renal function and maternal health
conditions can increase the risk of severe infections and sepsis (Bakhtawar et al., 2020). Early
detection and prompt treatment are crucial to prevent complications and ensure the health and

safety of both the mother and fetus (Belyayeva & Jeong, 2022).

5.6 Limitations

This being a cross sectional laboratory based study did not allow the researcher the opportunity
to follow-up with the patients or documentation of the discharged patients over longer periods
of times Studies with greater length would shed greater clarity on the patterns and shifts in
antibiotic resistance throughout study period. The fact that the research was carried out at only
MPH meant that the populations and healthcare settings in Masvingo were not well
represented. Research conducted at a single center may not generalize to different healthcare

environments or geographic areas.
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5.7 Conclusion

The study established at the distribution of UTI cases by age, marital status, and residential
location offers important information about the demographic associations of UTIs in expectant
mothers. The results of this study highlight the significance to treat and screen for UTIs in
expectant mothers. UTIs are a common health concern during pregnancy, as indicated by the
prevalence rate of 19.19%, which necessitates routine surveillance and timely treatment. Early
detection and care are crucial since untreated symptomatic UTIs can result in problems like
pyelonephritis and premature delivery. Routine UTI screening should be given top priority by
medical professionals during prenatal care visits, especially for the high-risk patients this study

discovered.

5.8 Recommendations

A factor to be investigated would be recurring UTI history and the frequency of UTIs during
pregnancy emphasizes the significance of a thorough medical history evaluation. In order to
lower the risk of difficulties during pregnancy, women who have previously experienced UTIs
should be under closer observation and treated with preventive measures. Similarly, women
who are multiparous should have regular UTI screenings because the cumulative impact of
several pregnancies may make them more susceptible to UTIs. To improve outcomes for both
mothers and new-borns, prenatal care programs should include education on preventive

measures and early detection of UTI symptoms.

It is necessary to conduct more study to examine other risk factors and treatments to lessen the
incidence of UTIs in expectant mothers. For the purpose of developing guidelines and
improving clinical practice, longitudinal studies monitoring the incidence of UTIs during
pregnancy and their effects on maternal and fetal health outcomes would be extremely
beneficial. This lowers the morbidity and death rates for mothers and new-borns. Furthermore,
rather than depending exclusively on symptomatic presentations, the prevalence of

29



asymptomatic UTIs found during routine screenings emphasizes the significance of universal

screening techniques.

To address this unsatisfactory situation, effective and continuous health education of the public,
especially expecting women, about the importance of early booking, routine prenatal care of
pregnancy, and early indicators of urinary tract infections must be put into place immediately.
The Ministry of Health and Childcare can also carry out research using a large number of
participants in order to generalize findings, some of which may include the many risk factors

and their causes whether environmental, hormonal or otherwise.
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APPENDICES

Appendix A: Budget for conducting the research study

Activity Amount (US$)
Transport $20
Stationery $10
Total $30
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Appendix B: Time table January- December 2024

Write proposal

JANUARY

FEBRUARY

MARCH

APRIL

Approval  from
AUREC
Permission  from
study site

Data collection

Data analysis

Results and

Recommendations

Submission of
final research

project
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Appendix C: Data collection template

DRUG SENSITIVITY
SAMPLE ID AGE  SEX  PATHOGEN ISOLATED Amikacin Nitrofurantoin Gentamicin Ampicillin Nalixidic acid Cotrimoxazole

[ I T PV -
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