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Abstract

Candida albicans and Staphylococcus aureus are microorganisms that normally reside harmlessly in
the human body but can become problematic under certain conditions, particularly in hospital
environments. This study investigates the prevalence of these pathogens in urine and stool samples
from patients at Mannal Hospital, Kaduna, to uncover the extent of the infections and identify
contributing risk factors. A cross-sectional approach was taken, with 400 patients aged 10-70 years
providing samples. These samples were analyzed using standard microbiological methods, including
selective culturing on Mannitol Salt Agar for Staphylococcus aureus and Sabouraud Dextrose Agar
for Candida albicans, along with additional tests to confirm identification. The results revealed that
Staphylococcus aureus was found in 98(23.75%) of the cases, slightly higher than Candida albicans,
which was detected in 81(21.25%) of the samples. Urine samples showed a greater presence of both
organisms, with 52(26%) testing positive for Staphylococcus aureus and 50(25%) for Candida albicans,
while stool samples demonstrated a lower prevalence of 46(21.5%) and 30(17.5%), respectively. Co-
infections were also identified, occurring in 15(7.5%) of urine samples and 10(5%) of stool samples.
Infections were most prevalent among patients aged 21-30, with females slightly more affected by
Candida albicans 40(22.2%) compared to males 40(20.5%). Conversely, males showed a marginally
higher prevalence of Staphylococcus aureus 52(23.6% ). This study shows the need for more thoughtful
infection control practices, particularly regarding antibiotic use and the management of catheters.
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INTRODUCTION

Candida albicans and Staphylococcus aureus are two microorganisms that have important roles
in both human health and disease. They can exist harmlessly as part of the normal flora but
also have the potential to become harmful under certain conditions. Candida albicans is a fungal
organism commonly found in the gastrointestinal tract, mouth, and vaginal flora of healthy
individuals. In its normal state, it doesn't cause any harm. However, when certain conditions
change, such as a weakened immune system or imbalances in the body, it can switch to a
harmful state, leading to infections. These infections can range from minor, such as oral thrush
or yeast infections, to more serious systemic infections that can be life-threatening (Mayer et
al., 2013).

On the other hand, Staphylococcus aureus, a Gram-positive bacterium, is often found on the
skin and in the nasal passages. Like Candida, it usually exists without causing harm. But in
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some cases, especially in hospitals, it can cause a variety of infections, from skin infections to
more severe conditions like pneumonia and septicemia. A particularly dangerous strain,
MRSA (Methicillin-resistant Staphylococcus aureus), is resistant to many antibiotics, making
infections much harder to treat (Pinto & Jones. 2008).

The prevalence of Candida albicans and Staphylococcus aureus in clinical samples like urine and
stool is essential for several important reasons. These samples give us a glimpse into possible
systemic infections, helping us better understand the microbial activity happening inside a
patient’s body. This is particularly useful in identifying infections early. (Mayer et al., 2013).
By keeping an eye on the presence of these microorganisms in urine and stool samples,
healthcare providers can also detect potential outbreaks, making it easier to act quickly and
develop treatment plans that are tailored to the specific situation. For instance, studies have
shown that Candida albicans is often found in the urine of immune-compromised patients. This
highlights the need for consistent monitoring and early interventions to prevent the infection
from becoming more severe (Colombo et al., 2006). Similarly, when Staphylococcus aureus is
found in stool samples, it can signal an increased risk of more serious infections, particularly
in vulnerable groups such as hospital patients or individuals with weakened immune systems
((Pinto & Jones. 2008); Mycopathologia, 2009).

The clinical importance of Candida albicans and Staphylococcus aureus cannot be overstated, as
infections caused by these microorganisms have wide-ranging effects. These infections not
only lead to longer hospital stays but also result in higher healthcare costs and increased rates
of illness and death. For instance, Candida albicans is responsible for about 70% of fungal
infections worldwide, with systemic infections being especially deadly, particularly in
hospitals where patients are already vulnerable (Mayer et al., 2013). On the other hand,
Staphylococcus aureus, especially the methicillin-resistant strain (MRSA), has become a major
public health issue. Its resistance to multiple antibiotics makes treatment much more difficult,
raising the risk of serious complications and creating significant challenges for healthcare
providers (Pinto & Jones. 2008).

This study aims to fill a gap in existing research by investigating the prevalence of Candida
albicans and Staphylococcus aureus in the urine and stool samples of patients at Mannal Hospital
in Kaduna State.

METHODOLOGY

Study Area

This study was conducted at Mannal Hospital, located in Kaduna State, Nigeria. The hospital
serves a large and diverse population, providing services to both urban and rural patients.
Due to its status as a tertiary healthcare center, Mannal Hospital has a high patient turnover
and treats various infections, making it an appropriate setting for studying the prevalence of
Candida albicans and Staphylococcus aureus.

Sample collection and Processing

Urine and stool samples were processed using standard microbiological techniques, including
culturing on selective media, incubating at 37°C for 24-48 hours, and observing for microbial
growth. Colony morphology was noted, and further tests were performed to confirm species
identity.
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Sample Size Determination
The sample size was calculated using a standard formula for cross-sectional studies:
n =72 x P x (1-P) / d? (Fatima, 2013)

Where:

* n is the required sample size. Z is the Z-value corresponding to the desired confidence level
(1.96 for a 95% confidence level). P is the estimated prevalence from previous studies (9.5%)
eand d is the margin of error (5%)

Substituting the values:

n = (1.96)2 x 0.095 x (1 - 0.095) / (0.05)?

n = 3.8416 x 0.095 x 0.905 / 0.0025 = 132

To account for possible attrition or unusable samples, the calculated sample size was
increased by 10%, giving a final sample size of approximately 145. However, to ensure
adequate representation, the sample size was rounded up to 200 for each microorganism.

Sample Collection and Processing
Urine Collection:

Midstream urine samples were collected using sterile containers. Patients were instructed on
proper sample collection techniques to avoid contamination. For catheterized patients, urine
was drawn directly from the catheter using sterile syringes. Urine samples were cultured on
Blood Agar, Mannitol Salt Agar (MSA) for Staphylococcus aureus, and Sabouraud Dextrose
Agar (SDA) for Candida albicans.

Stool Collection:

Stool samples were collected using sterile containers and processed within 2 hours of
collection. Samples were transported to the microbiology laboratory for immediate
processing.

stool samples were cultured on MacConkey Agar and SDA to isolate Candida albicans and
other enteric pathogens.

Laboratory Analysis

Culture and Isolation of Candida albicans

SDA plates were used to culture stool and urine samples for Candida albicans. The plates
were incubated at 37°C for 24-48 hours, and colonies that appeared creamy and smooth
were subjected to further testing. The germ tube test was performed for Candida albicans
identification by incubating colonies in human serum at 37°C for 3 hours and observing for
germ tube formation.

Culture and Isolation of Staphylococcus aureus

Urine and stool samples were cultured on Mannitol Salt Agar (MSA) and incubated at 37°C
for 24-48 hours. Colonies that appeared golden-yellow were subjected to further tests,
including:

Gram Staining: Gram-positive cocci in clusters indicated Staphylococcus aureus.
Coagulase Test: Positive coagulase test indicated the presence of Staphylococcus aureus.

Hadiza A.M & F. Mohammed, DUJOPAS 11 (2a): 353-359, 2025 355



Prevalence of Candida albicans and Staphylococcus aureus in Urine and Stool Samples of Patients at Mannal
Hospital, Kaduna State, Nigeria

Catalase Test: The catalase test was performed to differentiate Staphylococcus aureus from
other Gram-positive cocci.

Data Analysis
Data were represented in percentages and a chi square analysis was performed.

Ethical Considerations

Ethical approval was obtained from the Kaduna State Ministry of Health’s research ethics
committee. Informed consent was obtained from all participants, and patient confidentiality
was maintained throughout the study. All participants had the right to withdraw from the
study at any time without any consequences.

RESULTS AND DISCUSSION

Demographic Distribution of Patients

A total of 400 patients participated in this study. The patients were categorized based on their
age and gender, as shown in Table 1a and 1b.

Tablela: Demographic Distribution of Patients by Age
Age  Total (n=400) Urine (n=200) Stool (n=200)

1020 years 80 (20%) 40 (20%) 40 (20%)
21-30years 120 (30%) 60 (30%) 60 (30%)
31-40years 80 (20%) 40 (20%) 40 (20%)
4150 years 60 (15%) 30 (15%) 30 (15%)
51-70 years 60 (15%) 30 (15%) 30 (15%)
TOTAL 400 200 200

Table 1b: Demographic Distribution of Patients by Gender

Gender Total (n=400) Urine (n=200) Stool (n=200)

Male 220 (55%) 110 (55%) 110 (55%)
Female 180 (45%) 90 (45%) 90 (45%)
TOTAL 400 200 200

Prevalence of Candida albicans and Staphylococcus aureus
Out of the 400 samples analyzed, both Candida albicans and Staphylococcus aureus were detected
in urine and stool samples. Table 2 shows the overall prevalence.

Table 2: Prevalence of Candida albicans and Staphylococcus aureus
Organism Positive Cases (n=400) Urine (n=200) Stool (n=200)
Candida albicans 85 (21.25%) 50 (25%) 35 (17.5%)
Staphylococcus aureus 98 (23.75%) 52 (26%) 46 (21.5%)

The results show that Staphylococcus aureus was slightly more prevalent (23.75%) than Candida
albicans (21.25%). The prevalence of Staphylococcus aureus was higher in urine samples (26%),
while Candida albicans was less common in stool samples (17.5%).

Prevalence of Co-infections in Urine and Stool Samples
The prevalence of Candida albicans and Staphylococcus aureus in both urine and stool samples

is presented. Table 3 and 4 show the breakdown of the prevalence in each sample type.

Table 3: Prevalence of Candida albicans and Staphylococcus aureus in Urine Samples
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Infection Number of Positive Cases (N=200) Prevalence (%)
Candida albicans 50 25%
Staphylococcus aureus 52 26%
Co-infection (Candida albicans & Staphylococcus aureus) 15 7.5%

Table 4: Prevalence of Candida albicans and Staphylococcus aureus in Stool Samples

Infection Number of Positive Cases (N=200) Prevalence (%)
Candida albicans 35 17.5%
Staphylococcus aureus 46 21.5%
Co-infection (Candida albicans & Staphylococcus aureus) 10 5%

Discussion

This study focused on determining how common Candida albicans and Staphylococcus aureus
infections are among patients at Mannal Hospital, Kaduna. Results showed that
Staphylococcus aureus was slightly more common (23.75%) compared to Candida albicans
(21.25%), with both organisms mostly found in urine samples.

One notable finding was that younger patients, particularly those aged 21 to 30 years, had the
highest rates of infection for both organisms. This might be due to their increased contact with
healthcare environments, lifestyle factors, or undiagnosed conditions that make them more
vulnerable to infections. Females showed a slightly higher prevalence of Candida albicans,
which is expected since women are more prone to fungal infections, especially in the vaginal
area. On the other hand, males had a slightly higher rate of Staphylococcus aureus infections,
possibly due to occupational exposure or catheterization risks in healthcare settings.

A chi-square analysis showed strong connections between the identified risk factors and
infection rates. Prolonged antibiotic use was significantly associated with higher prevalence
of both Candida albicans and Staphylococcus aureus (p = 0.01). This is because antibiotics often
disrupt the body’s normal bacterial balance, particularly in the gut and urinary tract, allowing
pathogens like Candida to overgrow. Staphylococcus aureus also tends to take advantage of
weakened immune systems in patients undergoing long-term antibiotic treatments. These
results highlight the need for antibiotic stewardship programs in hospitals, where improper
use of antibiotics can lead to secondary infections or resistant strains of microbes.
Catheterization was also significantly linked to infection rates (p = 0.005), especially for
Staphylococcus aureus, which often causes catheter-related infections. Catheters can provide a
path for bacteria to enter the urinary system, increasing the risk of hospital-acquired
infections.

The symptoms reported by patients backed up the microbiological findings. For both
infections, dysuria (painful urination) and abdominal pain were common, reflecting the
involvement of the urinary tract. Patients with Staphylococcus aureus often had skin lesions,
which is typical given its role in skin infections. For Candida albicans, gastrointestinal
symptoms like diarrhea were more common, particularly in stool samples, which fits its
opportunistic behavior in the gut, especially when antibiotics disrupt normal gut bacteria.

Although the findings were significant, the study had some limitations. By excluding
molecular diagnostic methods like PCR, resistant or non-culturable strains might have been
missed, affecting the accuracy of the infection rates. Also, since the study was cross-sectional,
it only captured a snapshot of the prevalence at a specific point in time, making it hard to
understand long-term trends or seasonal variations. Lastly, while the sample size of 400
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patients was enough for statistical analysis, it may not represent the larger population,
especially given that the research was focused solely on Mannal Hospital.

The 21.25% prevalence of Candida albicans found in this study is in line with results from
similar studies carried out in Nigeria, showing just how common this fungal infection is, in
hospital patients. For instance, Obisesan et al. (2021) observed comparable rates of Candida
albicans infections among women attending health facilities in Nasarawa State, pointing to a
significant health issue faced by patients in these settings. Similarly, Agabi et al. (2023)
reported high infection rates in a gynecology clinic in Jos, where factors like prolonged
antibiotic use and hospital exposure contributed to the problem.

Internationally, the 21.25% prevalence in this study is comparable to the 19.5% reported by
Ahmad et al. (2020) in Saudi Arabia, where similar risk factors, such as prolonged hospital
stays and high antibiotic use, were identified. However, Ahmad’s study found slightly lower
rates of catheter-related Candida infections, indicating that better catheter management
protocols might have a role in reducing fungal infection risks in hospitals.

The findings of this study revealed a 23.75% prevalence of Staphylococcus aureus, which is quite
similar to a study conducted by Stanley and Ekada (2020) in Port Harcourt, Nigeria. Their
research highlighted that factors such as extended hospital stays and the use of catheters are
often instrumental in the spread of this bacteria in healthcare environments. This indicates
that Staphylococcus aureus is a common threat in Nigerian hospitals, often linked to the use
of medical devices like catheters, which can lead to infections acquired while receiving
treatment.

In another study by Abdullahi and Iregbu (2018) in Abuja, the prevalence of Methicillin-
Resistant Staphylococcus aureus (MRSA) was reported at 26.9%. This finding points to a
pressing need for hospitals to improve their infection control practices. The researchers
emphasized that the high rates of MRSA infections can be traced back to lax infection control
measures and the frequent use of catheters. When we look at the situation in developed
countries, such as the United Kingdom, we see a different picture. Their prevalence rates
hover around 15%, thanks to stringent infection control practices that include robust
surveillance systems and mandatory reporting of healthcare-associated infections (HCAISs).
These effective strategies have helped manage and reduce the burden of infections. If Mannal
Hospital were to adopt similar measures, it could significantly lower the rates of catheter-
associated Staphylococcus aureus infections. The implementation of better hygiene practices
and monitoring protocols could make a real difference in protecting patients and ensuring
safer healthcare environments.

CONCLUSION

It is important to establish effective antibiotic stewardship programs to focus on preventing
the misuse or overuse of antibiotics, as this was shown to be a key factor contributing to both
types of infections. Hospitals need to improve infection control practices, especially regarding
the use of catheters. Since there was a strong link between catheterization and Staphylococcus
aureus infections, stricter rules should be enforced for catheter insertion, care, and removal. In
addition, patients who stay in the hospital for extended periods should be carefully monitored
for infections. Hospitals should implement surveillance systems to quickly identify patients
at risk, so they can be treated early. Measures like proper hand hygiene, regular cleaning of
the hospital environment, and using personal protective equipment should be strictly
followed to prevent the spread of hospital-acquired infections. This study has shed light on
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how common Candida albicans and Staphylococcus aureus infections are among patients at
Mannal Hospital, Kaduna. The results showed that Staphylococcus aureus was slightly more
frequent than Candida albicans, with both infections being strongly linked to factors like
prolonged antibiotic use, catheterization, and extended hospital stays. Younger patients,
especially those aged 21 to 30, were found to be more at risk for both infections. The symptoms
reported by patients matched the types of infections found, adding more credibility to the
findings, While the study had some limitations, such as its cross-sectional design and the lack
of molecular diagnostic methods, it still emphasizes the need for better infection control
measures and responsible use of antibiotics in healthcare settings. The strong connections
between the risk factors and infection rates point to areas where immediate action is needed,
especially in managing patients with catheters and those on long-term antibiotic treatments.
In conclusion, even though these findings are specific to the patient population at Mannal
Hospital, more research is needed to better understand these infections in other regions and
hospitals. By applying the recommendations from this study, healthcare-associated infections
could be significantly reduced, leading to better patient care and lower hospital costs related
to longer stays and secondary infections.
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