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ABSTRACT
Asymptomatic bacteriuria is a significant number of bacteria in the urine (2 consecutive
specimens with isolation of at least 100,000 colony-forming units (CFU) per mL of the
same bacterial species) that occurs without usual symptoms of urinary tract infection.
Pregnant women are generally at high risk. Urinary tract infection is responsible for a
number of pregnancy adverse outcomes such as low birth weight, premature labour,
premature rupture of fetal membranes, anaemia, preeclampsia, respiratory failure and
risk of septicaemia and shock. The purpose of this study was to determine the
prevalence of asymptomatic bacteriuria and its associated factors in pregnant women
presenting to the University Teaching Hospital – Women and New-born Hospital
(UTH-WNH) antenatal clinic.
This was a cross sectional study involving 141 pregnant women. The participants were
systematically selected among women attending antenatal clinics at UTH-WNH. The
inclusion and exclusion criterion were applied. Consent was sought for those included.
Data was collected from the participants in form of interviews and questionnaire. Clean
catch urine specimens were collected from each of the study participants.
Of the 141 pregnant women studied, 13 women had asymptomatic bacteriuria and the
prevalence was 9.2%. The most common bacterial isolates where Staphylococcus
Aureus, Staphylococcus Saprophyticus, Enterobacter Aerogens and Enterobacter
Agglomerans. Other isolates included E. coli, Enterococcus Species and Klebsiella
Oxytoca. Most bacteria were susceptible to nitrofurantoin.
This prevalence is significantly high. The concern is that UTI in pregnancy may have
serious consequences for both the mother and the child. Routine urine culture test
should be carried out on all antenatal women to detect asymptomatic bacteriuria and
provide appropriate antibiotics.
Key Words: Asymptomatic bacteriuria, pregnancy, prevalence
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CHAPTER ONE: BACKGROUND
1.1 Introduction
Asymptomatic bacteriuria is a significant number of bacteria in midstream urine, that
occurs without usual symptoms of urinary tract infection (Lerma, 2017). Significant
bacteria being two consecutive specimens with isolation of at least 100,000 colonyforming units (CFU) per mL of the same bacterial species. This condition affects the
lower urinary tract including urethra and bladder and the upper urinary tract of the
ureters and kidneys. This infection can become symptomatic and cause acute cystitis
and acute pyelonephritis. Pyelonephritis is mostly due to ascending infection from the
lower urinary tract. The main organism that has been isolated is Escherichia coli.
However, other bacteria also found include proteus morabilis and Streptococcus
faecalis. (Nicolle et al, 2005)
Pregnant women are generally at high risk due to their short urethra and the proximity
of the urethra to the vagina and anus. This is common for all women. However, there
is also an increased risk due to the normal physiological changes in pregnancy, which
start as early as the 8th week. The urethra and ureter dilate due to the relaxing effect of
progesterone on the smooth muscles. The smooth muscles of the bladder also relax.
This causes stasis of urine in the urinary tract thus making it suitable for infection. There
is increased vesical urethral reflux, compression of the bladder and urethra by the
growing uterus which all increase stasis. The bladder is displaced anteriorly and
inferiorly. The glomerular filtration rate is increased thus reducing the osmolarity of
urine and increasing its sugar content, all of which increase susceptibility to infection
(Johnson, 2016). The incidence increases as the pregnancy progresses from the first
trimester. According to studies, UTI in pregnant women begins in the 6th week of
pregnancy and reaches its peak in weeks 22 – 24 (Amiri et al, 2015).
Urinary tract infection is responsible for a number of pregnancy adverse outcomes such
as low birth weight, premature labour, premature rupture of fetal membranes, anaemia,
preeclampsia respiratory failure and risk of septicaemia and shock (Amiri, et al, 2015).
Treatment of asymptomatic bacteriuria during pregnancy decreases the risk of
subsequent complications. Therefore, screening of pregnant women is necessary for
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early diagnosis and treatment of asymptomatic bacteriuria and subsequent prevention
of its complications. Until now, several studies estimate the prevalence of
asymptomatic bacteriuria among pregnant women in different regions of the world.
However, there is controversy in the results of the conducted studies. (Ghafari et al,
2016)
This study was carried out at the highest referral centre in Zambia, The University
Teaching Hospital. This hospital is divided into five hospitals namely, Women and
Newborn Hospital, Adult Hospital, Children’s Hospital, Eye Hospital, and the Cancer
Diseases Hospital. The country has a total population of 17.4 million people as per 2018
national census. Patients come from all hospitals within the capital city Lusaka, all ten
provinces and from outside the country. It attends to people of different economic
classes and ethnic groups. It has numerous specialists and super specialists in all the
five hospitals. The hospitals each have labs conducting routine tests, however, The
University Teaching Hospitals has the main group of labs servicing all five hospitals
that consists of virology, microbiology, pathology, haematology, and endocrinology.
All the labs are linked through an electronic system and all within close proximity to
the Women and Newborn Hospital. Samples being taken to the microbiology lab start
by going to the first floor of the building, which is the main sample collection area.
Here the samples are entered into the system and labelled. They are then taken to the
microbiology lab on ground level for processing.
The University Teaching Hospitals Women and Newborn Hospital (UTH-WNH)
manages obstetric, gynaecological, and neonatal cases. The antenatal clinic is held in
ward B02 of the hospital. This clinic attends to an average of 80 women per weekday
according to the B02 registers. It consists of two main areas where women are seen on
a first come first serve basis. In the first area health education is given, they are weighed,
their blood pressure is checked, and urine is collected for routine urinalysis. This is also
the area where counselling and testing for HIV is carried out. Patients are then taken to
the second area in the same order they came or by triage. Here they are entered in the
registry and then proceed to be seen by medical doctors to complete their visit.
In the antenatal clinic at UTH-WNH, pregnant women undergo routine urinalysis at
booking. Urine microscopy and culture is not routinely done. Dipstick analysis has been
shown to have both low sensitivity and specificity for detecting bacteriuria in
2

asymptomatic persons compared to urine culture, which is the gold standard, therefore
lots of pregnant women with asymptomatic bacteriuria are missed. In addition, we
routinely use standard recommended antibiotics to treat urinary infections without
knowing the type of bacteria and the sensitivity pattern of the bacteria in our setting.
Screening for asymptomatic bacteriuria should be done in the first trimester or at
booking visit, the frequency and timing after that is not known. (Givler and Givler,
2019). Screening will help prevent the adverse outcomes associated with asymptomatic
bacteriuria in pregnancy.
No known studies had been done to investigate the prevalence of asymptomatic
bacteriuria, common pathogens and drug sensitivity patterns in pregnant women
presenting at UTH-WNH. This study has provided a data base on which to develop
policies and conduct further studies.
1.2 Statement of the Problem
In the antenatal clinic at UTH-WNH, pregnant women undergo routine urinalysis at
booking. Urine culture which is the gold standard is not routinely done. Therefore, the
presence of asymptomatic bacteriuria often goes undetected. The magnitude of this
problem in women attending antenatal clinic at UTH-WNH is not known. The bacteria
that is common in the setting of UTH-WNH and their drug sensitivity patterns are also
therefore not known. Cases that are detected are treated with antibiotics on an empirical
basis.
Worldwide the prevalence of bacteriuria in pregnant women ranges from 2-11%,
though other studies have shown figures as high as 20 to 40%. (Smaill et al, 2007) The
most common complications of bacteriuria happen when they ascend and cause
pyelonephritis. (Sujatha and Nawani, 2014)
Maternal bacteriuria has few direct fetal sequelae because fetal bloodstream infection
is rare. However, uterine hypoperfusion due to maternal dehydration, maternal
anaemia, and direct bacterial endotoxin damage to the placental vasculature may cause
fetal cerebral hypoperfusion. (Johnson, 2016)
Untreated bacteriuria that ascends to the upper urinary tract is associated with low birth
weight, prematurity, premature labour, hypertension, preeclampsia, maternal anaemia,
amnionitis, and septic shock. (Johnson, 2016)
3

A retrospective population-based study showed that bacteriuria during pregnancy is
independently associated with intrauterine growth restriction, preeclampsia, preterm
delivery, and caesarean delivery. A prospective cohort study of pregnant patients also
suggested an association between maternal bacteria and childhood asthma. (Sheiner et
al, 2009)
1.3 Study Justification
Studies have been carried out in different parts of the world to investigate the
prevalence of asymptomatic bacteriuria in pregnancy. These have yielded varying
results depending on different environmental and social economic factors.
The study was needed to analyse the magnitude (prevalence, common bacteria, and
their susceptibility patterns) of asymptomatic bacteriuria in pregnant women at UTHWNH. This was to contribute to epidemiological data of asymptomatic bacteriuria in
pregnant women at UTH-WNH, serving as a basis for future research. The information
collected would help come up with suitable ways of managing antenatal women at
UTH-WNH and serve as an impetus for similar studies elsewhere in Zambia.
1.4 Research Question
What is the epidemiology and microbiology of asymptomatic bacteriuria in pregnant
women presenting to the antenatal care clinic at UTH-WNH?
1.5 Main Objective
To investigate the epidemiology and microbiology of asymptomatic bacteriuria in
pregnant women attending antenatal care at UTH-WNH.
1.5.1 Specific Objectives
a) To determine the prevalence of asymptomatic bacteriuria in pregnant women at
UTH-WNH.
b) To isolate the main causative organisms responsible for asymptomatic
bacteriuria in pregnant women
c) To determine the antimicrobial drug sensitivity patterns
d) To explore the social demographic factors associated with asymptomatic
bacteriuria
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1.6 Organisation of the Dissertation
The dissertation is organised as follows:
Chapter One is entitled Introduction, it provides the Background of the subject matter
of asymptomatic bacteriuria in pregnancy, defining it and giving information on what
is known. The problem is stated, and justification for the study given. The objectives of
the study are then listed.
Chapter Two is the Literature Review, which summarises the relevant global, regional
and the local literature around asymptomatic bacteriuria. Giving us an insight on studies
that have been done around the world under different environments.
Chapter Three contains the Methodology. This describes the study design, the study
site, the target and study population, the inclusion and exclusion criteria, sampling
strategies and sample size, study procedures and data collection techniques, data
analysis plan, ethical considerations, and the study limitations.
Chapter Four describes the results i.e. prevalence of asymptomatic bacteriuria,
microbes isolated and sensitivity patterns. It also includes social demographic factors
associated with asymptomatic bacteriuria.
Chapter Five is the Discussion that reviews the results and explains their significance
in the local context and also with respect to previously published results from
elsewhere.
In Chapter Six, the Conclusions based on the findings and Recommendations.
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CHAPTER TWO: LITERATURE REVIEW
The literature in this chapter reviews research from overseas, then narrows it down to
studies done in Africa. It then reviews literature from eastern Africa and progresses to
local research in Zambia. All literature focuses on prevalence, common bacteria, and
drug sensitivity patterns.
A cross sectional prevalence study was carried out in England. 2000 pregnant women
were enrolled in the study. Clean catch mid-stream urine was collected from each of
the women and subjected to microscopy, culture and sensitivity. 6.6% (132) of the urine
samples had significant bacteriuria. It was more common in the lower than the upper
class. (McFarkinson et al, 1973).
Alarger study done in Europe enrolled 9734 pregnant women. The prevalence of
significant Bacteriuria was 7.4%. 5.1% where in asymptomatic pregnant women and in
2.3% E. coli was the most common bacteria isolated. (Schnarr et al, 2008)
In New Zealand, the prevalence of bacteriuria was found to be 9.6%. In indigenous
Maori women it was found to be 17.1% and in non-Maori women it was found to be
4.7%. The majority of the bacteria was E. coli. (Reddy et al, 1985)
A comparative study was conducted on women seen in antenatal in Kingston Jamaica
to investigate bacteriuria in pregnancy, 457 pregnant women were enrolled. The
prevalence of bacteria in symptomatic pregnant women was found to be 13.3% and that
in asymptomatic pregnant women was 7.5%. The overall prevalence in pregnant
women was found to be 19.6%. The majority of the bacteria consisted of Strep group
B, Strep Faecalis, Staphylococcus Aureus. (Rainford, 1994)
In Saudi Arabia, a study investigating the prevalence of urinary tract infections in
pregnant women attending antenatal in Makkah was conducted. 200 pregnant women
were enrolled. The open-source was found to be 20%. 12% in symptomatic women and
8% in asymptomatic women. E Coli was the main isolate. Amoxicillin, cefoxitin,
celtaxidime, fusidic acid, norfloxacin, ofloxzcin and penicillin showed the least
resistance frequency (2.6%) (Faidah et al, 2013)
A study was conducted in the United Arab Emirates to investigate the Prevalence of
asymptomatic bacteriuria in pregnant women in Sharjah. A total of 505 pregnant
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women were enrolled. The prevalence was found to be 4.8% with the majority of the
bacterial isolates being E Coli. Antibiotic sensitivity tests carried out on the positive
culture samples showed high sensitivity to gentamicin, amoxicillin-clavulanic acid and
fosfomycin. (Abdullah et al, 2005)
In a study conducted at the Department of Microbiology, Sri Siddhartha Medical
College, Tumkur in India on asymptomatic bacteriuria in pregnancy, one thousand
pregnant women were enrolled. 10% were positive for significant bacteriuria of which
the main isolate was Escherichia coli followed by Klebsiella Pneumonia. PipercillinTazobactum, amikacin and nitrofurantion were found to be the most effective
antibiotics against the urinary isolates. (Girishbabu et al, 2011)
A study was conducted to investigate the prevalence of asymptomatic bacteria and its
antimicrobial susceptibility pattern among pregnant women attending the antenatal
clinic at Kanpur in India. 300 pregnant women were screened by urine culture.
Significant bacteriuria was found in 7.3% of the cases. Majority of bacterial isolates
were E Coli followed by Klebsiella Pneumonia. Escherichia coli, the most common
isolate, was found to be only 61% and 70% sensitive to ampicillin and amoxicillin +
clavulanate, respectively. Sensitivity to ceftriaxone and ciprofloxacin was 95%, and
sensitivity to amikacin was 99%. Hundred percent sensitivity was found for the broad
spectrum penicillins, imipenem, and meropenem. (Sujatha and Nawani, 2014)
A study on the prevalence of asymptomatic bacteriuria in pregnant Hong Kong women
was carried out. 1537 urine samples were collected. 8% of the samples showed border
line results while 2.3% had significant bacteriuria. The most common isolates were
Escherichia coli (33%), followed by Streptococcus Agalactiae (21%). Neither age,
parity, gestation, education level, nor recent sexual activity were definitively associated
with asymptomatic bacteriuria. (Fong et al, 2011)
In Tabiz Iran a study was conducted on asymptomatic bacteriuria in pregnant women.
A total of 1100 pregnant women were enrolled. The prevalence was found to be 6.1%.
There was no effect of gestational age, parity, education level and body mass index on
prevalence. (Hazhir, 2007)
Another study was conducted in Sanandaj Iran. 1505 pregnant women were enrolled in
the study. The prevalence of asymptomatic bacteriuria was found to be 8.9% of which
7

E. Coli was the main isolate. The isolates were 88.62%, 87.35%, and 83.55% sensitive
to cefotaxime, ciprofloxacin and cefotizoxime, respectively. Similarly, E. coli were
89%, 70%, and 20% resistant to ampicillin, cotrimoxazole, and nitrofurantoin,
respectively. It was also found to be resistant to gentamycin (Enayat et al, 2008)
A cross sectional study was carried out in Sudan at Khartoum North Hospital. 235
pregnant women were enrolled, 66(28%) symptomatic and 169(71.9%) asymptomatic.
The prevalence in symptomatic women was found to be 12.1% and in asymptomatic
women 14.7%. The overall prevalence was 26.8%. E coli was the main isolate 42.4%
and Staphylococcus aureus 39.3%. Four, 2, 2, 3, 4, 2 and 0 out of 14 E. coli isolates,
showed resistance to amoxicillin, naladixic acid, nitrofurantoin, ciprofloxacin, cotrimoxazole, amoxicillin/clavulanate and norfloxacin, respectively. (Hamdan et al,
2011)
A study carried out in Benin City, Nigeria investigating asymptomatic bacteriuria in
1228 pregnant women had a prevalence rate of 45.3%. There was a significant
difference in the prevalence of asymptomatic bacteriuria with respect to age. Trimester
did not show any significant difference. Escherichia coli was the most predominant
organism followed closely by Staphylococcus aureus. Ciprofloxacin, Ceftriaxone and
Augmentin were found to be the most effective antibiotics against the urinary isolates.
(Imade et al, 2010)
A study investigating asymptomatic urinary tract infection among pregnant women
receiving antenatal care in a traditional birth home in Benin City, Nigeria enrolled 220
pregnant women. The prevalence was found to be 55%. It was unaffected by parity and
gestational age. E Coli was the most prevalent followed by Staphylococcus aureus. The
flouroquinolones

were

the

most

effective

antibacterial

agents,

while

sulphamethoxazole-trimetoprim, amoxicillin, nalidixic acid, and nitrofurantoin had
poor activity against uropathogens isolated. (Oladeinde et al, 2015)
A study conducted at the University of Benin teaching hospital enrolled 200 pregnant
women. 21% (42) had significant bacteriuria. E Coli was the main isolate followed by
Proteus Morgani. All the isolates except Proteus Vulgaris were susceptible to
nitrofurantoin and resistant to all other antibiotics. (Mordi et al, 2015)
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In Karu Nasarawa state Nigeria a study conducted in the antenatal clinic at a primary
health care centre. 150 pregnant women were enrolled. The prevalence of bacteriuria
was 62.67%. E Coli was the highest isolate 22.97% then klebsiella Pneumoniae
18.08%. (Ajide et al, 2015)
At the Federal Medical Centre Owerri, Nigeria a study was carried out to investigate
the prevalence of asymptomatic bacteriuria among pregnant women. 140 urine samples
were analysed. The prevalence was found to be 25%. The main isolates were E Coli
and Staphylococcus Aureus. Prevalence was higher among farmers than civil servants.
(Onuorah et al, 2016)
In Egypt, a study by on the prevalence of undiagnosed bacteriuria and associated risk
factors in pregnancy, had a prevalence of 10%. This was after recruiting 171 pregnant
women. There was a statistically significant relation between the direction of washing
genitals and sexual activity per week—and ASB. Nitrofurantoin showed 100%
sensitivity, while 88% of the isolates were resistant to cephalexin. The main bacterial
isolate was E Coli. (Elzayat et al, 2017)
The prevalence and associated risk factors of asymptomatic bacteriuria in the antenatal
clinic at Korle – Bu teaching hospital in Ghana was investigated. A total of 274
pregnant women were enrolled. The prevalence was found to be 5.5%. There was no
significant association with educational status, parity, gestational age, marital status,
and number of foetuses carried. Enterococcus spp. was the highest isolate and was
sensitive to nitrofurantoin. (Labi et al, 2015)
A study on asymptomatic urinary tract infection among pregnant women attending the
antenatal clinic of Hawassa Referral Hospital, Southern Ethiopia was conducted. 244
asymptomatic pregnant women were enrolled. The prevalence was found to be 18.8%.
There was no difference in prevalence of asymptomatic bacteriuria with respect to age
and trimester. The most frequently isolated bacteria were coagulase negative
Staphylococcus, followed by Escherichia coli and Staphylococcus Aureus. The
susceptibility rate of bacterial isolate was highest for norfloxacin and lowest for
ampicillin. (Tadesse et al, 2014)
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At Felege Hiwot Referral Hospital, Bahir Dar, North West Ethiopia 367 pregnant
women were enrolled in the study. 37 were symptomatic and 330 were asymptomatic.
The prevalence of bacteriuria was found to be 17.5%. (Emiru et al, 2013)
In Nairobi, Kenya a study was conducted by on 260 pregnant women. The prevalence
was found to be 14.2%. There was no significant association with age parity or
gestational age. E. Coli was the main isolate. (Wamalwa et al, 2013)
At Kenyatta National Hospital 150 pregnant women were enrolled. The prevalence was
26.7%. 40% of the bacteria was E. Coli and 25% was Staphylococcus Aureus. The
isolated gram-negative bacteria were 100% sensitive to meropenem, imipenem,
Augmentin, ceftazidime, and levofloxacin and about 81% to cefuroxime. The bacteria
showed significant resistance to gentamycin and ampicillin of up to 80%. (Nabbugodi
et al, 2015)
In Tanzania, a study conducted at Bugando Medical Centre, Mwanza enrolled 247
symptomatic (78) and asymptomatic (169) pregnant women. The prevalence was
17.9% among symptomatic and 13% among asymptomatic women. The overall
prevalence was 30.9%. No association of parity and gestational age was found. 47.2%
of bacteria was E. Coli and 22.2% Enterococcus. (Masinde et al, 2009)
Such studies on asymptomatic bacteriuria are yet to be done in Zambia.
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CHAPTER THREE: METHODOLOGY
3.1 Study design
This was a prospective cross-sectional study
3.2 Target population
Pregnant women attending antenatal care at UTH-WNH in the fourth quarter of 2018.
3.3 Study population
Pregnant women attending the antenatal clinic at UTH-WNH from Oct to Dec 2018
that met the eligibility criteria.
3.4 Inclusion criteria
• Pregnant women presenting to the antenatal clinic without symptoms of
urinary tract infection
•

Those who were willing to provide informed consent to participate in
the study.

•

For those below 18 years of age, their parents or guardians provided
consent on their behalf while they assented.

3.5 Exclusion criteria
• Pregnant women presenting to the antenatal clinic at UTH-WNH who
had received antibiotics in last 3 days.
•

History of UTI symptoms (dysuria, frequency, urgency).

•

Pyrexia.

•

Known congenital anomalies of the urinary tract

•

Pregnant women with chronic renal disease, sickle cell anaemia and
diabetes mellitus.

3.6 Sample size calculation
Formula of Kish and Lisle (1965) was used to calculate the sample size
N=Z2xP (1-P)/d2
N=sample required
Z=Z statistic (usually1.96)
P=expected prevalence=0.1
11

D=acceptable accuracy range (+/-0.05)
N=1.962x0.1 (1-0.1)/0.052=138
Sample size=150
3.7 Sampling method
The study utilized systematic sampling to choose women to include in the study with
strict application of the inclusion criteria. The sampling interval was calculated by:
Estimated total population / the sample size
Estimated total population = 1600
Sample size required = 150
therefore,
Sampling interval =1600/150=11
Eligible participants were approached and requested to give a voluntary consent to
participate in the study. Upon consenting, a study number with a code was assigned for
identification. Inclusion into the study was done continuously until the required sample
size was achieved.
3.8 Data collection method and tools
Validation of study questionnaire
To validate the questionnaire, 15 people were selected from the in-patients on the
antenatal wards of both high-cost and low-cost wards. The study was explained to them
and those who consented were subjected to the researcher administered questionnaire.
After the questionnaire was administered the participants were asked what they thought
about it, for example if it had straight forward questions that were easy to understand.
For those that stayed in the hospital after 48 hours the questionnaire was readministered to test for reliability. When it was found to be satisfactory it was then
ready for use in the study. The principal investigator administered the questionnaire and
recorded the responses. The responses were then read back to the participants for
validity and signed off by the participants.
Other primary data was collected from midstream urine. The participant were asked to
clean the external genitalia with a sterile swab. Then holding the labia apart to start
12

passing urine. The first part of the urine stream was to be discarded and then place the
sterile container provided in the line of the flow of urine (still holding the labia apart)
and collect about 20ml of urine from the midstream. The participant was asked to avoid
contaminating the bottle mouth and the inside of the lid with hands while collecting the
specimen. When sufficient sample had been collected into the container, the rest of the
urine was voided. The cap was replaced, hands washed the sample handed over to the
research assistant. The participant was not directly supervised during urine collection.
However, the importance of sterility was emphasized.

Study preparation and procedures
In preparation for the study, people in key areas had to be identified. The study was to
investigate the prevalence of asymptomatic bacteriuria in pregnant women, the most
common microbes, their drug sensitivities, and determinants at WNH. Therefore, the
key areas were the antenatal clinic and the microbiology lab. Five midwives were
identified in the antenatal ward who could dedicate their time to the research. A porter
was also recruited for transfer of specimen. Through the head of the microbiology lab,
a microbiologist was brought on board to process the urine samples. Lastly, the core
person in the specimen collection area also participated in the research.
A meeting was held at the microbiology lab that included everyone on the team. Here
we discussed the objectives of the research, obtaining of consent, administration of the
questionnaire, proper collection and handling of specimen and proper handling of data
collected. Required material to conduct the research was also discussed. When
everything was in place recruitment could then start.
The antenatal care clinics are held in the morning. Pregnant women go to the starting
area as early as 7:30 hours. The doctor review starts at 8:30 hours. We used the
opportunity as patients gathered in the first area for health education to inform them in
general of a research being carried out and that some women would be approached and
talked to in detail. After the health education, they then go in turns to have their weight
and blood pressure checked. As they left the area of vitals collection, every eleventh
pregnant woman was approached.
The research was explained to her as outlined by the information sheet (Appendix A)
and she was free to ask questions that were not clear. The consent form was then
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administered without coercion (Appendix B; both forms were administered in
Chinyanja, if necessary – Appendix C). Those that did not consent were left out of the
study. After consent, the participants were then assigned a number that consisted the
last four digits of their cell phone number and the first four digits of their national
registration card number. Full details of patient name and contact were only available
for the principal investigator. This was for the purpose of prompt communication of
results to participants and prompt treatment for those that required treatment. The
procedure for urine collection was explained to the participants and materials required
like the sterile urine container and clean swabs were handed to the patient. Each patient
was requested to collect at least 30mls of clean catch midstream urine with appropriate
care accounted for to avoid contamination. The specimen were then labelled and stored
in boxes for transportation to the lab as soon as an hour of urine collection elapsed. This
was done to stay within the two hours needed for specimen collection and processing.
After urine collection was done the pretested structured questionnaire (Appendix D)
was administered to help collect details of the index pregnancy, past medical history,
and demographic data. The participant then proceeded to the area were the doctors
review would be held. In order to account for the delay for the patient, the principal
investigator made arrangements to fast-track the women recruited in the study. The
porter then transported the box of samples to the focal person at the main collection
area of the lab. The focal person separately entered the samples from the main bulk of
hospital samples and speedily took them to the microbiologist that was to process the
urine.
The urine was analysed using dip sticks then microscopy examination and culture.
Using a calibrated sterile wire loop, a loopful of urine was inoculated on a quarter plate
of Cysteine lactose electrolyte deficient (CLED )agar. Plates were Incubated
aerobically for 18-24 hrs. at 35-37 °C. Growth on the plate was examined for presence
of a single type of organism. Gram stains were performed to differentiate gram positive
and gram negative organisms. Using the Kirby-Bauer disc diffusion method the
susceptibility testing was done with a 0.5 McFarland standard suspension.

Organisms were then identified by interpreting the biochemical results. Drugs used
included nitrofurantoin, co-trimoxazole, cefazolin (helped interpret sensitivity for oral
cephalosporins

cephalexin

and

cefuroxime),
14

cefotaxime,

ceftriaxone,

and

erythromycin. Possible uropathogens considered included, gram positive organisms
(Staphylococcus aureus, Staphylococcus saprophyticus), gram negative organisms
(Escherichia coli, Klebsiella species, proteus species, Pseudomonas aeruginosa) and
Candida (Candida albicans).
3.9 Measuring exposure and outcome
Exposure: which is pregnancy was measured by urine gravindex test and/or obstetrics
scan. The gestational age was calculated using the last normal menstrual period and
correlated with the ultrasound scan where necessary.
Primary outcome: more than 10^5 bacteria in each millilitre of urine was considered
significant bacteriuria, while less was considered insignificant.
Secondary outcomes: sensitivity patterns were determined by subjecting the cultured
bacteria to various antibiotics.
3.10 Strategy for Analysis
The data was processed by double entry using EpiData and analysed using SPSS
version 23.
Bivariate and multivariate logistic regression was used to analyse the data.
Probability values of <0.05 were considered statistically significant in the multivariate
section of the table.
3.11 Ethical Considerations
Permission was sought from the University Teaching Hospital management, through the
Senior Medical Superintendent WNH to carry out the research at the institution. Approval
was obtained from the University of Zambia Biomedical Research Ethics Committee.
Approval number: 001-06-18 (Appendix E).
An informed consent was obtained before collection of urine specimens. Participation in
the research was voluntary and without coercion. Participation in the research did not
hinder the participants from receiving their regular antenatal care. Patients were not made
to pay for the tests. Patient confidentiality and privacy was assured as no names were
used. Publication and scientific presentations of the research findings would be presented
in aggregates and without the identities of individual participants. Participants were
15

informed that there would be no monetary or material benefits in being part of the study.
Contact phone numbers were attached to the data collection instruments for purpose of
prompt treatment of participants with positive results. Transport was provided for
participants requiring prompt treatment.
All study material were kept locked in a filing cabinet.
Research assistants were trained on how to maintain confidentiality on the data collected.
The questionnaire was designed in English and translated into Nyanja by a professional
translator then was translated back to English by a different translator.
3.12 Study limitations
1

This was a hospital-based and single site study; generalizability of the results to
the whole country is limited.

2

Urine samples could not be collected under direct supervision to ensure proper
aseptic technique of collection

3

Some samples delayed in reaching the laboratory as the first samples would have
to wait for completion of the batch for easy transfer.
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CHAPTER FOUR: RESULTS.
4.1 Socio-demographic characteristics of the study participants
A total number of 141 participants were recruited to the study after meeting the
eligibility criteria. Of these 13 (9.2%) had significant bacterial isolate in the urine and
128 did not (90.8%).
The participants’ demographics are summarised in Table 1, stratified by whether there
were significant isolates or not. This stratification also allowed the bivariate analysis
to be presented. There was no significant difference between the two groups in terms
of age, marital status, occupation, or place of residence. Those with higher education
appeared to have less significant isolates in their urine (46.1% with higher education
had no significant isolates compared to 15.4% that had significant isolate) though in
this bivariate analysis it had not reached statistical significant (set at p<0.5).

Table 1:Distribution of Participant Demographics stratified by presence of
significant organism
Isolate significant organism
No
Yes
n
%
n
%

Age
16 - 25
26 - 35
>35
Marital status
Single
Married
Education
Primary
Secondary
Higher
Occupation
Unemployed
Formal employment
Informal employment
Residence
High density
Medium density
Low density

Frequency
n

Statistics
p

%

1.000
28
76
24

21.9%
59.4%
18.8%

3
8
2

23.1%
61.5%
15.4%

31 22.0%
84 59.6%
26 18.4%

13
115

10.2%
89.8%

1
12

21
48
59

16.4%
37.5%
46.1%

4
7
2

30.8%
53.8%
15.4%

25 17.7%
55 39.0%
61 43.3%

56
54
18

43.8%
42.2%
14.1%

8
3
2

61.5%
23.1%
15.4%

64 45.4%
57 40.4%
20 14.2%

50
35
43

39.1%
27.3%
33.6%

4
6
3

30.8%
46.2%
23.1%

54 38.3%
41 29.1%
46 32.6%

1.000
7.7%
14
9.9%
92.3% 127 90.1%
0.063

0.407

0.383

All chi square are Fisher’s Exact tests
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4.2 Pregnancy Status and Past History of Participants
The pregnancy status and past medical history of the 141 participants is presented in
Table 2. Almost two-thirds (63.8%) were multiparous (parity 1 to 4) and there was no
difference in parity between the groups with isolate or not. Over half (57.4%) were in
the third trimester (29 weeks or more gestation) though about 17% were in the first
trimester (below 12 weeks). There was a statistical difference in gestation between the
groups that had significant isolate compared to those that did not (Fisher exact test,
p=0.044).
Table 2:Distribution of Participant Pregnancy Status and Past History
Medical history by Isolate significant organism
Isolate significant organism
No
Yes
n
%
n
%

Frequency
n

%

Parity
0
1-4
5+

35
81
12

27.3%
63.3%
9.4%

3
9
1

23.1%
69.2%
7.7%

38
90
13

27.0%
63.8%
9.2%

Gestational age (Weeks)
1 - 12
13 - 28
29 - 40

21
36
71

16.4%
28.1%
55.5%

3
0
10

23.1%
0.0%
76.9%

24
36
81

17.0%
25.5%
57.4%

Past UTI history
Yes
No

33
95

25.8%
74.2%

3
10

23.1%
76.9%

36
105

25.5%
74.5%

Diabetes history
Yes
No

5
123

3.9%
96.1%

0
13

0.0%
100.0%

5
136

3.5%
96.5%

Hypertension history
Yes
No

22
106

17.2%
82.8%

2
11

15.4%
84.6%

24
117

17.0%
83.0%

SCD history
Yes
No

3
125

2.3%
97.7%

0
13

0.0%
100.0%

3
138

2.1%
97.9%

Statistics
p

1.000

0.044

1.000

1.000

1.000

1.000

All x² are fisher’s exact tests
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4.3 Prevalence
Of the 141 samples, bacteria was cultured in 114 cases (76.6%) (Table 3). However, 95
(67.4%) of the total were mixed growth, 13 (9.2%) had a significant isolate and 33
(9.2%) had no growth. Table 3 also breaks down the type of isolate for the 13 cases
with a significant isolate. There were five of 141 total (3.5%) isolates of Staphylococcus
spp (Aureus and Saprophyticus), four (2.8%) of Enterobacter spp (Agglomerans and
Aerogens). There were two (1.4%) cases of Klebsiella Oxytoca, and one (0.7%) case of
Escherichia coli and one (0.7%) of Enterococcus. (Table 3).
Table 3: Distribution of Asymptomatic Bacteriuria
Organism

Frequency

Percent

Staphylococcus spp

5

3.5

Enterobacter spp

4

2.8

Klebsiella spp

2

1.4

Escherichia coli

1

0.7

Enterococcus spp

1

0.7

Mixed growth

95

67.4

No growth

33

23.4

All

141

100

4.4 Antimicrobial drug sensitivity patterns
Table 4 summarises the antimicrobial drug sensitivity patterns. Staphylococcus Aureus
was susceptible to cefoxitin, penicillin and nitrofurantoin. It was however resistant to
cotrimoxazole and erythromycin. Staphylococcus. Saprophyticus was susceptible to
cotrimoxazole and nitrofurantoin. It was resistant to cefoxitin, erythromycin and
penicillin. Klebsiella species had a mixed pattern with one isolate resistant to cefazolin,
cefotaxime, ceftriaxone, cotrimoxazole and nitrofurantoin, while the other was
susceptible to cefotaxime, ceftriaxone, and nitrofurantoin. The Enterobacter species had
susceptibility to cefazolin, cefotaxime, ceftriaxone, and nitrofurantoin but resistance to
cotrimoxazole. Escherichia coli was susceptible to nitrofurantoin, norfloxacin and
piperacillin-tazobactam. The Enterococcus species was susceptible to nitrofurantoin,
norfloxacin and vancomycin.
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Table 4: Sensitivity patterns of isolates to various antibiotics
SENSITIVITY PATTERN
Klebsiella.
oxytoca

Enterobacter
spp

R*
I*

I
S*
R
S

Cefotaxime

R
S

S
S
R
S

Ceftriaxone

R
S

S
S
R
S

ORGANISM
DRUG
Cefazolin

Staph.
aureus

Staph.
saprophyticus

Cefoxitin

R
S

R
R
R

Cotrimoxazole

R
R

R
R
S

R
R

R
R
R
R

Nitrofurantoin

R
S

S
S
S

R
S

S
S
R
S

Erythromycin

R

R
R

Penicillin

R
S

R
R
R

E.coli

Enterococcus
spp

S

S

S

S

Novobiocin

Norfloxacin

S

Vancomycin
piperacillintazobactam

S

* R=Resistant, S=Sensitive, I=Intermediate
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4.6 Logistic regression of factors by asymptomatic bacteriuria
Table 5 illustrates that only education status appeared to be associated with the presence
of asymptomatic bacteriuria. Those that attended secondary education are 4.302 times
more likely to have asymptomatic bacteriuria compared to those that had higher
education, though barely missed significance (p-value 0.056). Similarly, those that had
attended to primary only were 5.619 times more likely compared to those with higher
education - though again did not meet significance (p=0.077). There was no significant
association of age, parity, gestation age, marital status, occupation, residence, or history
of medical conditions with asymptomatic bacteriuria in the unadjusted model.
Table 5: Logistic regression model of factors by asymptomatic bacteriuria
OR
Age
16 – 25
26 - 35
>35
Parity
0
1–4
5+
Gestational age
(Weeks)
1 – 12
13 – 28
29 – 40
Marital Status
Single
Married
Education
Primary
Secondary
Higher
Occupation
Unemployed
Formal employment
Informal employment
Residence
High density
Medium density
Low density
UTI History
Yes
No
Diabetes history
Yes
No
Hypertension history
Yes
No
SCD history
Yes
No

95%CI
Lower Upper

p

1.286
1.263
1.000

0.198
0.251
-

8.346
6.357
-

0.792
0.777
-

1.029
1.333
1.000

0.097
0.155
-

10.853
11.482
-

0.981
0.793
-

1.014
1.000
1.000

0.255
-

4.028
-

0.984
-

0.737
1.000

0.089
-

6.136
-

0.778
-

5.619
4.302
1.000

0.958
0.854
-

32.953
21.673
-

0.056
0.077
-

1.286
0.500
1.000

0.250
0.077
-

6.615
3.234
-

0.764
0.467
-

1.147
2.457
1.000

0.243
0.573
-

5.410
10.538
-

0.863
0.226
-

0.864
1.000

0.224
-

3.330
-

0.831
-

1.000
1.000

-

-

-

0.876
1.000

0.181
-

4.232
-

0.869
-

1.000
1.000

-

-

-
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4.7 Backward Logistic regression
In the Backward regression model whereby non-contributing variables were
sequentially removed, independent associations (having controlled for confounding)
are tabulated in Table 5. Specifically, those with secondary school education
(compared to higher education) were 3.319 times more likely to have asymptomatic
bacteriuria (p-value 0.029). Being in the formal sector as occupation (compared to
unemployed) increased the likelihood of having asymptomatic bacteriuria by 2.808
(p=0.044). Compared to those in high density, those in low-density and mediumdensity residential areas were also significant and increased the likelihood of having
asymptomatic bacteriuria by 4.167 and 3.771 times, respectively. The first trimester
was protective from asymptomatic bacteriuria (adjusted odds ratio 0.265, 95%
confidence interval 0.09-0.778, p=0.016).

Table 6: Backward Logistic regression: Factors by asymptomatic bacteriuria
Adjusted
Odds Ratio
(AOR)

95% Confidence
Interval
Lower
Upper

p-value

2.038
3.319

0.594
1.134

6.996
9.715

0.258
0.029

2.297
2.808

0.584
1.028

9.038
7.669

0.234
0.044

Low-density

4.167

1.467

11.838

0.007

Medium-density
High-density (Ref)

3.771

1.307

10.874

0.014

1-12 weeks

0.265

0.090

0.778

0.016

13 - 28 weeks

0.401

0.155

1.040

0.060

Education
Primary
Secondary
Tertiary (Ref)
Occupation
Informal sector
Formal sector
Unemployed (Ref)
Residence

Gestation age

>28 weeks (Ref)
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CHAPTER FIVE: DISCUSSION
According to this study, the prevalence of asymptomatic bacteriuria in pregnant women
at UTH-WNH was 9.2%. The main causative organisms were Staphylococcus (Aureus,
and Saprophyticus), Enterobacter (Aaerogens and Agglomerans). Other bacteria
included Klebsiella Oxytoca, Escherichia coli and Enterococcus Species.
There was mixed susceptibility of organisms to various antibiotics as tabulated in Table
4 of the Results section. This calls for commencing empirical antibiotics in the event of
a positive isolate, but awaiting culture and sensitivity results to prescribe appropriate
antibiotics.
Those that attended secondary education were 3.319 times more likely to have
asymptomatic bacteriuria (p-value 0.029) than those that attended tertiary education.
Women living in low-density residence and those in medium-density residence had
4.167 times (p-value 0.007) and 3.771 times (p-value 0.014) increased risk of
asymptomatic bacteriuria, respectively. Being in the formal employment sector
increased the likelihood of asymptomatic bacteriuria by 2.8 (p-value 0.044). The first
trimester (1-12 weeks gestation age) appeared to be protective for asymptomatic
bacteriuria with an adjusted odds ratio 0.265 (p-value 0.016). There was no significant
association of age, parity, or medical conditions with asymptomatic bacteriuria.
The prevalence was lower than the 13% from the study in Tanzania at Bugando medical
centre (Masinde et al, 2009), 26.7% reported in Kenya at Kenyatta National Hospital
(Nabbugodi et al, 2015) and 17.5% reported in Northwest Ethiopia (Emiru et al, 2013).
It was higher than the 8.9% earlier reported in Sanandaj Iran (Enayat et al, 2008) and
2.3% reported in Hong Kong, China (Fong et al, 2011). The main bacterial isolates
found in this study were different from studies done in Europe (Schnarr et al, 2008)),
New Zealand (Reddy et al, 2008), Saudi Arabia (Faidah et al, 2013) and Sudan
(Hamdan et al, 2011) where the main bacterial isolates were Escherichia coli. Other
studies also showed different bacterial isolates being the main isolates such as
coaugulase negative Staphylococcus in Southern Ethiopia (Tadesse et al, 2014),
Enterococcus Species in Ghana (Labi et al, 2015) and Streptococcus group B in
Kingston Jamaica (Rainford, 1994)). However, the majority of studies had similar
bacterial isolates though in different proportions.
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Different studies have shown different sensitivity patterns for the main bacterial isolate
being E. coli. In this study Staphylococcus Aaureus was the main isolate sensitive to
cefoxitin, penicillin and nitrofurantoin and resistant to cotrimoxazole. The other most
common bacterium was Enterobacter Aerogens, which was resistant to all the
antibiotics it had been subjected to. Almost all bacteria were susceptible to
nitrofurantoin except Enterobacter Aerogens. Similar to a study done in Kumasi Ghana
(Labi et al, 2015), which showed, most bacterial isolates to be sensitive to
nitrofurantoin. This makes nitrofurantoin a preferred drug in treating bacteriuria in
pregnancy as opposed to studies in Sudan (Hamdan et al, 2011) and Nigeria (Imade et
al, 2010) where it proved ineffective. However, nitrofurantoin causes nausea and
vomiting which may not be well tolerated in the first trimester.
The first trimester was protective from asymptomatic bacteriuria compared to the other
trimesters. In Tanzania at Bugando medical centre (Masinde et al, 2009) and in Nairobi
Kenya (Wamalwa et al, 2013) there was no association, while a study done in Kanpur
India (Sujatha and Nawani, 2014) showed an increased prevalence in the first trimester.
The protective nature in the first trimester of pregnancy, could be explained by the fact
that most anatomical and physiological changes in pregnancy would have only started
occurring such as urethral and ureteric dilatation due to the relaxing effect of
progesterone on the smooth muscles, increased vesical urethral reflux, compression of
the bladder and urethra by the growing uterus which all increase stasis.
There was no significant association between age and parity with prevalence of
asymptomatic bacteriuria. This was similar to studies at Kenyatta National Hospital
(Nabbugodi et al, 2015) and Nairobi (Wamalwa et al, 2013). However, a study done by
Sujatha and Nawani in 2014 did show a significant association between parity and
prevalence of asymptomatic bacteriuria, with higher parity being a significant risk.
Participants that had attended secondary education were 3.98 times more likely to
develop asymptomatic bacteriuria than those that attended tertiary education. This
could be due to difference in hygiene practices and knowledge of good genital hygiene.
Those in formal employment where 2.8 times (p-value 0.045) more likely to have
asymptomatic bacteriuria. The result could be explained by the presence of shared
bathroom facilities at their workplaces. As was shown in a study done by Vyas et al
(2015) an overview of the predictors of symptomatic urinary tract infection among
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nursing students which showed a significant association in participants who held in
urine for prolonged times, used western toilets and public toilets with urinary infections
(Vyas et al, 2015). Participants from low-density and medium-density had a 4 times
increased risk of asymptomatic bacteriuria. However, a study done in Egypt showed no
significant association of social economic status and education with prevalence of
asymptomatic bacteriuria.
This study showed that there is a high burden of asymptomatic bacteriuria in pregnant
women. This justifies the need to actively screen for asymptomatic bacteriuria in
antenatal clinics. In the non-pregnant state asymptomatic bacteriuria may not cause
further complications, however in pregnancy it may lead to pyelonephritis, preterm
labour and sepsis. A large percentage of the urine collected had mixed growths. This
could have been due to the women not following the right procedure during urine
sample collection even though the procedure was repeatedly emphasized. It could also
have been due to some delays in getting the urine samples to the lab. The presence of
mixed growths in urine is usually considered contaminated. However, a study by
Siegman-Igra (1994), The significance of urine culture with mixed flora concluded that
in certain clinical settings, polymicrobial bacteriuria is not only frequently significant
but its overall clinical impact seems to be substantial. Symptomatic urinary tract
infection is a common outcome of such bacteriuria and has been associated with
increased risk for bloodstream infections and excess mortality. They further concluded
that in properly collected urine samples, multiple growth often represents true mixed
infection and should therefore, be completely evaluated. (Siegman-Igra, 1994)
Therefore, the presence of mixed growths could also be of significance in pregnant
women with asymptomatic bacteriuria. This could further increase the prevalence of
asymptomatic bacteriuria thus increasing the burden.
This study helped to identify the common bacteria in urine of asymptomatic antenatal
women at UTH-WNH and gave us an insight into antibiotic sensitivity patterns.
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CHAPTER SIX: CONCLUSION AND RECOMMENDATIONS
Conclusion
This study revealed 9.2% prevalence of asymptomatic bacteriuria among pregnant
women. This prevalence is significantly high. The concern is that UTI in pregnancy
may have serious consequences for both the mother and the child. The most
predominant organisms were Staphylococcus species and Enterobacter species.
Nitrofurantoin was highly effective against most of the urinary isolates.
Recommendations
i. Further research is necessary on a larger scale for more generalizability
ii. Routine screening for asymptomatic bacteriuria should be done antenatally so that

appropriate treatment is instituted and complications are prevented.
iii. Interval research should be done to keep track of antimicrobial sensitivity patterns

in a hospital setting and for those that come in for antenatal visits from the
community.
iv. A study should be done for symptomatic urinary tract infections to compare data

for common bacteria present and resulting sensitivity patterns.
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APPENDICES
Appendix A: Participant information sheet
The burden of asymptomatic bacteriuria in pregnancy at UTH-WNH, Lusaka.
Principal Investigator: Dr Chikwefu Ng'ambi
Supervisor: Professor Bellington Vwalika
Sponsor: GRZ.
Introduction
I am pursuing a Masters of Medicine in Obstetrics and Gynaecology at The University of
Zambia. I am doing research on the presence of bacteria in urine of pregnant women at
UTH-WNH. I am going to give you information and invite you to be part of this research.
You do not have to decide today whether or not you will participate in the research. Before
you decide, you can talk to the principle investigator, the supervisor, or the biomedical
research ethics committee about the research.
This consent form may contain words that you do not understand. Please ask me to stop as
we go through the information and I will take time to explain. If you have questions later,
you can ask them of me or of my research assistants.
Purpose of the research
Bacteria in urine is common in pregnant women as evidenced by studies done outside
Zambia. When bacteria is found in urine it causes urinary tract infection that can affect the
bladder or the kidneys. These infections once present are likely to cause problems for the
pregnant woman and the baby she is carrying. Some of the problems include premature
labour, reduced growth of the baby, high blood pressure in the mother and low blood levels
(anaemia). The purpose of this research is to know how many of the pregnant women at
UTH-WNH bacteria in the urine have so that we can see how common it is. We also want
to know what factors (maternal age, number of deliveries, number of pregnancies, etc) are
associated with having bacteria in urine, what kind of bacteria is most common and what
medication it responds to.
Type of Research Intervention
This research will involve an interviewed questionnaire and collection of urine samples for
testing.
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Participant Selection
You are being invited to take part in this research by virtue of you being pregnant and
currently not having any symptoms of urinary tract infection. You are being randomly
selected so that the research is not biased and is able to give a true picture of the situation at
UTH-WNH.
Do you know why we are asking you to take part in this study? Do you know what the study
is about?
Voluntary Participation
Your participation in this research is entirely voluntary. It is your choice whether to
participate or not. If you choose not to participate all the services you receive at this
antenatal clinic will continue and nothing will change. You may change your mind later and
stop participating even if you agreed earlier.
If you decide not to take part in this research study, do you know what your options are?
Do you know that you do not have to take part in this research study, if you do not wish to?
Do you have any questions?
Procedures
Questions will be read to you and you can say out loud the answer you want me to write
down. The information recorded is confidential, your name is not being included on the
forms, only a number will identify you.
You will be asked to submit a urine sample that will be taken for testing. To submit the
urine sample, you will need to swab the genital area with a sterile wipe. You will then void
the first urine that comes out and put the one that comes before you finish urinating in a
specimen bottle.
Risks
No specific risks are attached to this research as only a questionnaire will be filled out and
urine samples collected.
Benefits
If significant bacteria is found in your urine you will receive prompt treatment and follow
up. The data generated from this research will help influence policy and help us care for our
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antenatal women better. The information will also be added to the pool of medical
knowledge.
Reimbursements
You will not be provided any incentive to take part in the research.
Can you tell me if you have understood correctly the benefits that you will have if you take
part in the study? Do you know if the study will pay for your travel costs and time lost, and
do you know how much you will be re-imbursed? Do you have any other questions?
Confidentiality
We will not be sharing information about you to anyone outside of the research team. The
information that we collect from this research project will be kept private. Any information
about you will have a number on it instead of your name. Only the researchers will know
what your number is and we will lock that information up with a lock and key. It will not
be shared with or given to anyone except The University of Zambia, the Graduate Forum,
and the Research Ethics Committee.

For any further clarification or concerns please feel free to contact me, Dr Chikwefu
Ng’ambi or the Chairperson of the University of Zambia Biomedical Research Ethics
Committee (UNZABREC) on the contacts given below.
Thank you.
Dr. Chikwefu Ng’ambi
University Teaching Hospital
Department of Obstetrics and Gynaecology
Private Bag RW 1X
Lusaka, Zambia
Cell: +260 978697971

The Chairperson
University of Zambia Biomedical Research Ethics Committee
Ridgeway Campus
Po Box 50110
Lusaka
Tel: +260-1-256067
Email: unzarec@unza.zm
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Appendix B: Certificate of Consent
I have been invited to participate in research investigating the burden of asymptomatic
bacteriuria in pregnant women at UTH-WNH. It is being conducted by Dr Chikwefu
Ng'ambi as part of the requirement for the award of Masters of Medicine in Obstetrics and
Gynecology. The study is looking at the prevalence of bacteriuria in pregnancy, the common
bacteria causing it and what drugs the bacteria respond to.
I have read the foregoing information. I have had the opportunity to ask questions about it
and any questions I have been asked have been answered to my satisfaction. I consent
voluntarily to be a participant in this study
Print Name of Participant__________________
Signature of Participant ___________________
Date __________________________

(Day/month/year)

If illiterate
I have witnessed the accurate reading of the consent form to the potential participant, and
the individual has had the opportunity to ask questions. I confirm that the individual has
given consent freely.

Print name of witness____________
Signature of witness

Thumb print of participant

_____________

Date ________________________ (Day/month/year)
For any clarification please feel free to contact the following:
Principal Investigator:
Dr Chikwefu Ng’ambi
University Teaching Hospital
Department of Obstetrics and
Gynaecology
Private Bag RW 1X
Lusaka, Zambia
Cell: +260 978697971

The Chairperson
University of Zambia Biomedical
Research Ethics Committee
Ridgeway Campus
PO Box 50110
Lusaka
Tel: +260-1-256067
Email: unzarec@unza.zm
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Statement by the researcher/person taking consent

I have accurately read out the information sheet to the potential participant, and to the best
of my ability made sure that the participant understands that the following will be done:
1. An interview will be conducted in form of a questionnaire.
2. A urine sample will be collected and subjected to tests.
3. The result will be communicated and were appropriate treatment instituted.
I confirm that the participant was given an opportunity to ask questions about the study, and
all the questions asked by the participant have been answered correctly and to the best of
my ability. I confirm that the individual has not been coerced into giving consent, and the
consent has been given freely and voluntarily.
A copy of this ICF has been provided to the participant.
Print Name of Researcher/person taking the consent________________________
Signature of Researcher /person taking the consent__________________________
Date ___________________________

(Day/month/year)

For any clarification please feel free to contact the following:
Principal Investigator:

The Chairperson

Dr Chikwefu Ng’ambi

University of Zambia Biomedical

University Teaching Hospital

Research Ethics Committee

Department of Obstetrics and

Ridgeway Campus

Gynaecology

PO Box 50110

Private Bag RW 1X

Lusaka

Lusaka, Zambia

Tel: +260-1-256067

Cell: +260 978697971

Email: unzarec@unza.zm
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Appendix C: Chinyanja Version of Information and Consent form
Mau oyamba
Ndikuchita maphunziro a Masters of Medicine mu Obstetrics and Gynecology pa
University of Zambia. Ndikuchita kafukufuku wa chiwelengero chakupezeka kwa
mabakiteriya mumkodzo wa amayi omwe ali ndi pakati pa chipatala cha University
Teaching Hospital ngati njira imodzi mwa zoyeneraza pa ma phunziro amenewa .
Ndikupatsani tsatanetsatane wa kafukufukuyu ndipo muli opephedwa kutenga nawo
mbali mwakufuna kwanu. Simusowa kusankha lero kapena ayi kuti mutenge nawo
mbali mufukufuku ameyu. Musanasankhe, mungathe kuyankhula ndi aliyense amene
mumakhala womasuka nawo za kafukufuku.
Fomu yobvomerezeka ikhoza kukhala ndi mawu omwe simumamvetsa. Chonde
ndipempheni kuti ndiyimire pamene tikudziŵa zambiri ndipo ndizitenga nthawi kuti
ndifotokoze. Ngati muli ndi mafunso mtsogolo, mukhoza kuwafunsa za ine kapena
othandizira anga
Cholinga cha kafukufuku
Mabakiteriya mu m'kodzo amapezeka mwa amayi omwe ali ndi pakati monga
anatsimikizira mu maphunziro omwe anachita kunja kwa Zambia. Pamene
mabakiteriya amapezeka mkodzo amachititsa matenda okhudza mchikhodzodzo
kapena impso. Matendawa amatha kuyambitsa mavuto kwa amayi omwe ali ndi pakati
komanso mwana yemwe akuyembekezera. Zina mwa mavutowa ndi monga mimba
kuwuka masiku osanakwane, kusakula kwa khanda mmimba, kuthamanga kwa magazi
kwa m'mayi komanso kuchepa kwa magazi. Cholinga cha kafukufukuyu ndi kudziwa
kuti ndi angati amayi omwe ali ndi mabakiteriya amenewa munkodzo kuti tiwone
momwe zimakhalira. Timafunanso kudziwa zomwe zimakhalapo (zaka za mimba,
chiwerengero cha kubereka, chiwerengero cha mimba, ndi zina zotere) zimakhala ndi
mabakiteriya m'kodzo, mabakiteriya amtundu wanji ndi omwe amachitiramo
mankhwala.

Njira ya Kufufuzidwe
Muzafusidwa

mafunso

akhuzana

ndi

pakati

pamene

muli

napo

komaso

mudzapemphedwa kupereka nkodzo kuti tikayeze kupezeka kwa mabaketeria amenewa
Kusankhidwa kwa otenga mbali
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Muli kupephedwa kutenga nawo mbali mukafukufukuyu chifukwa chakuti muli ndi
pakati ndipo pakalipano mulibe zizindikiro za matenda amenewa. Mukusankhidwa
mwachisawawa kuti kafukufuku asakhale wosakondera ndipo akhoza kupereka
chithunzi choona cha mkhalidwe wa UTH.
Kodi mukudziwa chifukwa chamene tikukufunsani kuti mutenge nawo mbali mu
kafukufu ameneyu? Kodi mukudziwa zolinga zakafukufuku ameneyo?
Kutenga nawo mbali mwa Mwaufulu
Kupezeka kwanu mu kafukufukuyu ndi kwaufulu mwathunthu. Muli ndi ufulu
kusankha kutenga nawo mbali kapena ayi. Ngati mutasankha kusatenga nawo mbali
mu kafukufuku ameneyu. Izi sizizasintha chithandizo chomwe mumalandira pa
chipatalachi, mupitirizabe ndipo palibe chomwe chingasinthe. Mungasinthe
malingaliro anu kenako ndikusiya kutenga nawo mbali ngakhale mutavomereza kale
Ngati mwasankha kuti musalowe nawo mu phunziroli, kodi mukudziwa zomwe
mungasankhe? Kodi mukudziwa kuti simukuyenera kutenga nawo mbali mu phunziroli,
ngati simukufuna? Kodi muli ndi mafunso alionse?
Ndondomeko ya zochitika mukafukufukuyu
Mafunso adzawerengedwa kwa inu ndipo munganene mokweza yankho limene
mukufuna

kuti

ndilembe.

Zomwe

amalembazo

ndizobisika,

dzina

lanu

silikuphatikizidwa pa mafomu, nambala yokha ingakuzindikireni.
Mudzafunsidwa kuti mupereke mkodzo mu kabotolo. Kuti mupereke mkodzo
muyenera kutsatila udongo poputsengula kunjira ya nkodzo. Mukatero mudzasiya
mkodzo woyamba umene umatuluka ndi kuika iyo yomwe imabwera musanayambe
kukodza mu botolo la specimen.
Ngozi
Palibe zoopsa zapadera zomwe zikupezeka pa kafukufukuyu, ndimafunso okha
kuperaka nkodzo.
Phindu
Ngati mabakiteriya amenewa azapezeka munkodzo wanu, mudzalandira chithandizo
ndikupatsidwa mwai owonedwa pafupipafupi. Zotsatila zochokera mu kafukufukuyu
zidzathandiza

kuti

pakhale

ndondomeko
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ndikuthandizira

posamalira

amayi

oyembekezera. Malangizowa adzawonjezedwanso ku ndondomeko za ukatswiri wa
zamankhwala.
Chipepeso kapena Chilimbikitso
Simudzapatsidwa chilimbikitso chilichose pochita nawo kafukufukuyu.
Kodi mungandiuze ngati mwamvetsa bwino zomwe mungakhale nazo mukakhala nawo
mu phunziroli? Kodi mukudziwa ngati phunzirolo lidzapereke ndalama zanu
zoyendayenda komanso nthawi yomwe inatayika, ndipo mukudziwa momwe
mudzabwezeretsedwenso? Kodi muli ndi mafunso ena?
Chinsinsi
Sitizagawaniza za inu kwa wina aliyense kunja kwa gulu la ofufuza. Zomwe
timasonkhanitsa kuchokera ku polojekitiyi zidzasungidwa pazokha. Zambiri zokhudza
inu zidzakhala ndi nambala m'malo mwa dzina lanu. Ofufuza okha ndi omwe
angadziwe kuti nambala yanu ndi yati ndipo tidzatseka chidziwitsocho ndi lock ndi key.
Sitidzagawidwa kapena kupatsidwa kwa wina kupatula Yunivesite ya Zambiya, Forum
yophunzira maphunziro ndi komiti yoyendetsera kafukufuku.
Cholinga cha kafukufukuyu chawerengedwa ndi kuvomerezedwa ndi University
of Zambia Biomedical Ethics Committee, yomwe ndi komiti yomwe ikuyenera
kutsimikiza kuti anthu ochita kafukufuku atetezedwe.
Mutha kundifunsa mafunso ena pa gawo lililonse la phunziro la kafukufuku, ngati
mukufuna. Kodi muli ndi mafunso alionse?
Chidziwitso cha Chivomerezo
Ndapemphedwa kukachita nawo kafukufuku wofufuza za vuto la bacteriuria
okhudzidwa ndi amayi oyembekezera ku UTH-WNH. Izi zikuchitika ndi Dr Chikwefu
Ng'ambi monga gawo la maphunziro a Masters of Medicine mu Obstetrics ndi
Gynecology. Phunziroli likuyang'ana kuchuluka kwa bacteriuria pa amayi
oyembekezera, mabakiteriya wamba akuyambitsa ndi mankhwala omwe mabakiteriya
amayankha.
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Sindikizani Dzina la Wophunzirayo__________________
Chizindikiro cha Wophunzira ___________________
Tsiku ___________________________
Tsiku / mwezi / chaka
Ngati Sadziwa kulemba ndi ndikuwelenga
Ndawona kuwerenga kovomerezeka kwa mawonekedwe ovomerezeka kwa omwe
angathe kutenga nawo mbali, ndipo munthuyo ali ndi mwayi wakufunsa mafunso.
Ndikutsimikizira kuti munthuyo wapereka chilolezo momasuka.
Dzina lofalitsa la umboni____________ Thumb
Chizindikiro cha umboni _____________
Tsiku ________________________
Tsiku / mwezi / chaka
Ndemanga ya wofufuzira / munthu woyimilira ofusidwa (mboni)
Ndaphunzira mwatsatanetsatane pepala lolembapo kwa omwe angathe kutenga nawo
mbali, ndipo mwakukhoza kwanga ndikuonetsetsa kuti wophunzirayo akumvetsa kuti
zotsatirazi zidzachitika:
1. Kuyankhulana kudzachitika potsatira mafunso.
2. Botolo la mkodzo lidzasoperekedwa ndikuyesedwa.
3. Zotsatira zake zidzatsindikizidwa ndipo ziyenera kukhazikitsidwa.
Ndikutsimikizira kuti wophunzirayo wapatsidwa mwayi wakufunsa mafunso okhudza
phunziroli, ndipo mafunso onse omwe wophunzirawo akufunsidwa atayankhidwa
molondola komanso mwakukhoza kwanga. Ndikutsimikizira kuti munthuyo
sananyengereredwe kuti apereke chilolezo, ndipo chilolezocho chaperekedwa
momasuka ndi mwaufulu.
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Kopi ya ICF iyi yaperekedwa kwa wophunzira.
Sindikizani Dzina la Wosaka / Munthu Wotenga
Chilolezo________________________
Chizindikiro cha Wofufuzira / Munthu kutenga
chilolezo__________________________
Tsiku ___________________________
Tsiku / mwezi / chaka
For any clarification please feel free to contact the following:
Principal Investigator:

The Chairperson

Dr Chikwefu Ng’ambi

University of Zambia Biomedical

University Teaching Hospital

Research Ethics Committee

Department of Obstetrics and

Ridgeway Campus

Gynaecology

PO Box 50110

Private Bag RW 1X

Lusaka

Lusaka, Zambia

Tel: +260-1-256067

Cell: +260 978697971

Email: unzarec@unza.zm
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Appendix D: Questionnaire
The burden of asymptomatic bacteriuria in pregnancy at UTH-WNH, Lusaka.

Participant ID________________________

Date: ________________________

Please tick or enter in the appropriate space.
1. Age (years)
1. 16-20 (

)

2. 21-25 (

)

3. 26-30 (

)

4. 31-35 (

)

5. 36-40 (

)

6. 41-45 (

)

2. Parity
1. 0

(

)

2. 1

(

)

3. 2-4

(

)

4. 5 and above (

)

3. Gestational age in weeks
1. 1-12 (

)

2. 13-28 (

)

3. 29-40 (

)

4. Have you ever been diagnosed with a UTI?

1. YES (

)

2. NO (

)

If yes, when and how was it diagnosed
....................................................................................................................................
....................................................................................................................................
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5. Have you been treated with antibiotics in the last 3 days
1. YES (

)

2. NO (

)

6. Past medical history
1. diabetes mellitus (

)

2. hypertension

(

)

3. sickle cell disease (

)

7. Marital Status
1. Single

(

)

2. Married

(

)

3. Widowed

(

)

4. Divorced

(

)

5. Other (Specify) --------------------------------------------------------------8. Education Level (years ..................)

9. Occupation Type
1. Unemployed

(

)

2. Formal Employment

(

)

3. Informal Sector

(

)

4. Other (Specify) ---------------------------------------------------------------10. Religion
1. Christian (

)

2. Muslim (

)

3. Hindu

)

(

4. Other (Specify) -----------------------------------------------------------------
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11. Residential Address ____________________ (write name of compound)

For any clarification please feel free to contact the following:
Principal Investigator:

The Chairperson

Dr Chikwefu Ng’ambi

University of Zambia Biomedical

University Teaching Hospital

Research Ethics Committee

Department of Obstetrics and

Ridgeway Campus

Gynaecology

PO Box 50110

Private Bag RW 1X

Lusaka

Lusaka, Zambia

Tel: +260-1-256067

Cell: +260 978697971

Email: unzarec@unza.zm
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Appendix E: Ethics Approval

THE UNIVERSITY OF ZAMBIA
BIOMEDICAL RESEARCH ETHICS COMMITTEE
Telephone: 260-1-256067
Telegrams: UNZA, LUSAKA
P.O. Box 50110
Telex: UNZALU ZA 44370
Fax: + 260-1-250753
E-mail: unzarec@unza.zm
Assurance No. FWA00000338
IRB00001131 of IORG0000774

31st August, 2018.

Ridgeway Campus
Lusaka, Zambia

Ref: 001-06-18.

Dr. Chikwefu Ng’ambi,
C/o University Teaching Hospital,
Department of Obstetrics and Gynaecology,
P/Bag RW 1X,
Lusaka.
Dear Dr. Ng’ambi,
RE: “THE BURDEN OF ASYMPTOMATIC BACTERIURIA IN PREGNANT WOMEN AT UTHWOMEN AND NEWBORN HOSPITAL, LUSAKA, ZAMBIA” (Ref. No. 001-06-18)
The above-mentioned research proposal was presented to the Biomedical Research Ethics Committee
(UNZABREC) on 9th August, 2018. The proposal is approved. The approval is based on the following documents
that were submitted for review:
a) Study proposal:
b) Questionnaires:
c) Participant Consent Form:
APPROVAL NUMBER
: REF. 001-06-18
This number should be used on all correspondence, consent forms and documents as appropriate.
•
APPROVAL DATE : 31st August 2018
•
TYPE OF APPROVAL : Standard
•
APPROVAL EXPIRATION DATE: 30th August 2019
After this date, this project may only continue upon renewal. For purposes of renewal, a progress report on a
standard form obtainable from the UNZABREC Offices should be submitted one month before the expiration
date for continuing review.
•
SERIOUS ADVERSE EVENT REPORTING: All SAEs and any other serious challenges/problems having to
do with participant welfare, participant safety and study integrity must be reported to UNZABREC within 3 working
days using standard forms obtainable from UNZABREC.
•
MODIFICATIONS: Prior UNZABREC approval using standard forms obtainable from the UNZABREC Offices
is required before implementing any changes in the Protocol (including changes in the consent documents).
•
TERMINATION OF STUDY: On termination of a study, a report has to be submitted to the UNZABREC using
standard forms obtainable from the UNZABREC Offices.
•
NHRA: Where appropriate, apply in writing to the National Heath Research Authority for permission before you
embark on the study.
•
QUESTIONS: Please contact the UNZABREC on Telephone No. 256067 or by e-mail on unzarec@unza.zm
•
OTHER: Please be reminded to send in copies of your research findings/results for our records. You are also
required to submit electronic copies of your publications in peer-reviewed journals that may emanate from this study.
Yours sincerely,

Dr. S.H Nzala
VICE-CHAIRPERSON
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