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Abstract:
Asymptomatic bacteriuria refers to the presence of bacteria in the urine with the absence of signs and symptoms. Clinically asymptomatic bacteriuria is very common and the incidence increases with the age. The most common bacteria that can be seen in bacteriuria is E.coli. A midstream clean-catch method was used to collect the first-morning specimen of urine from 24 different LIMU students 12 male and 12 female. SPSS software was used for the statistical analysis of CFU/mL of the urine cultures. The result of this lab report was that females have a greater incidence rate of asymptomatic bacteriuria than males. The result of the prevalence of differences between males and females also can be due to anatomical urethral differences and other factors such as bactericidal zinc secreted by the male prostate.

Introduction:
Asymptomatic bacteriuria refers to the presence of bacteria in the urine with the absence of signs and symptoms. Clinically asymptomatic bacteriuria is very common and the incidence increases with the age. Both males and females above the age of 65 have an incidence rate up to 15% or greater and the percentage increases as the age increases. The most common bacteria that can be seen in bacteriuria is E.coli. It is a gram-negative rod bacterium and one of the normal floras of the colon. A patient can be infected by their urogenital area colonization and the transmission occur by using its virulence factors, such as pili is a stick-like structure that can bind to a specific receptor in the urinary epithelium. Women have a short urethra of 1.5 inches making females at a higher risk of infection compared to their male counterparts. [6][3] This experiment aims to contrast the difference between males and females in the growth of bacteria in the urine. The expected result is that females are anticipated to reveal a higher bacteriuria prevalence rate than males. The procedures that were followed in this lab were designed to be simple and easy to utilize. In addition, the statistical software that was used in this lab report was SPSS, which is widely available and commonly used for this type of report.
According to most of the literature, most of the previous studies agree that females have a higher prevalence than males in the presence of bacteria in their urine. However, the point of disagreement between some of the literature is on the antibiotic treatment for specific cases for example pregnant women, patients with transplant organs especially renal transport, and patients undergoing urologic procedures. Nicolle, Lindsay E. said that clinical studies of young women, renal transplant patients, and patients undergoing minor nontraumatic urologic procedures treated with antibiotics are not effective and can be harmful to these patients whereas alternatively Donald N. Givler et al. said that pregnant women, patients with renal transport, and patients undergoing urologic procedures should be treated from asymptomatic bacteriuria.[4][3]

  Method and materials:
A midstream clean-catch method was used to collect the first-morning specimen of urine from 24 different LIMU students 12 male and 12 female. The samples that were collected were stored in a refrigerator at 4 degrees Celsius overnight (for less than 18 hours). Then, after mixing each sample, 5 ml are measured into the test tube centrifuge. Then, 4.5 ml were removed carefully, which resulted in the removal of the supernatant and leaving 0.5 ml with a 10-times concentration called sediment. Sediment is examined under the microscope to detect any bacteria in the urine sample. Usually, 100-200x magnification is used to detect casts and epithelial cells. However, to detect bacteria, a gram-stain is used as part of microscopic preparation to prepare the sample. The microscopic magnification we used was 400x and this was done at ten randomly selected visual areas. Under the microscope, some samples show the appearance of bacteria. 
Then culture preparation was done by using a flamed wire loop inserting it vertically in the mixed urine then spreading it in a zigzag manner over the surface of MacConkey’s agar for each sample. Next, each agar was incubated for 24 hours at 37 degrees Celsius. The growth shows fermenting lactose forming pink colonies. After further biochemical diagnosis, it confirmed that 
the bacteria are E.coli, as it is the most common bacteria seen in urine and specifically in asymptomatic bacteriuria. The colonies were counted after the incubating duration ended to detect the significant growth. The counted values that were collected in the lab were input into SPSS software for analysis. This analysis was done by using a Chi-squared test to compare both genders in presence of bacteriuria and assess the significance.

Results:  
The count of the colony-forming unit per microliters (CFU/ mL) is ≥1 × 105 CFU/mL for the significant growth because the midstream clean-catch method was used (as shown in figure 1-1).
	Subjects
	CFU / mL
	Subjects
	CFU / mL

	1
	10000
	Female
	1
	0
	Male 

	2
	100
	
	2
	0
	

	3
	100000
	
	3
	0
	

	4
	10000
	
	4
	0
	

	5
	100
	
	5
	100
	

	6
	0
	
	6
	1000
	

	7
	10000
	
	7
	0
	

	8
	100
	
	8
	0
	

	9
	100000
	
	9
	0
	

	10
	10000
	
	10
	100
	

	11
	100
	
	11
	0
	

	12
	0
	
	12
	0
	



Table 1-1 This table shows the CFU/ mL of each sample males and females.
















	 
	No growth
	Overall, no significant growth
	Significant growth

	Males
	 
           9
	                  
           12
	               
             0                 

	Females
	           2
	           10
	             2 









Table 1-2 Show each sample divided into 3 categories. The significant growth for males is 0 and for females is 2 of 12 samples tested for each gender.


[image: ]Table 1-3 Shows the Chi-Square test result and Fisher’s Exact test P-value, which is 0.020.


	Bacterial growth * Gender Crosstabulation

	
	Gender
	Total

	
	Male
	Female
	

	Bacterialgrowth
	1.00
	Count
	9
	2
	11

	
	
	% within bacterialgrowth
	81.8%
	18.2%
	100.0%

	
	
	% within Gender
	75.0%
	16.7%
	45.8%

	
	2.00
	Count
	3
	8
	11

	
	
	% within bacterialgrowth
	27.3%
	72.7%
	100.0%

	
	
	% within Gender
	25.0%
	66.7%
	45.8%

	
	3.00
	Count
	0
	2
	2

	
	
	% within bacterialgrowth
	0.0%
	100.0%
	100.0%

	
	
	% within Gender
	0.0%
	16.7%
	8.3%

	Total
	Count
	12
	12
	24

	
	% within bacterialgrowth
	50.0%
	50.0%
	100.0%

	
	% within Gender
	100.0%
	100.0%
	100.0%


Table 1-4 Shows percentages of no growth in category 1.00, growth in category 2.00, and significant growth in category 3.00 of bacteriuria in males and females. 

	
Graph 1 shows the different categories of bacterial growth in females.


Graph 2 shows the different categories of bacterial growth in males. 	
	No growth (N)%
	Significant growth (N)%
	Overall, no significant growth (N)%
	P-value

	Males
	(9) 75%
	(0) 0%
	(3) 25%
	

	Female
	(2) 16.7%
	(2) 16.7%
	(8) 66.7%
	0.020b







 Table 1-5 Shows a summary of the statistical analysis.

Discussion:
	After statistical analysis, the results show that females have a higher incidence rate of asymptomatic bacteriuria compared to males which support the expected hypothesis and on the other hand matches the results of previous experiments.[1][3] This can be seen in Table 1-5 that only 2 females have significant growth and that is 16.7%, while males have 0 significant growth and it is 0%. The result is confirmed to be significant by counting the colonies forming units per milliliters (CFU) on culture agar where a number of 100,000 CFU per milliliters or more is considered to be significant growth by using a midstream clean-catch method as it was used in this report but it differs if the collection was with urethral catheterization as 100 CFU per milliliter will be considered as significant growth. The result of the prevalence of differences between males and females also can be due to anatomical urethral differences where females are only 4 cm in length and males with approximately 20 cm in length its difference makes it easier for bacteria to travel less distance to reach the bladder in females urethra comparing with males who have other factors that decrease the risk of bacteriuria alongside the length difference such as bactericidal zinc secreted by the male prostate.  
A Chi-Square test in SPSS was used but after getting the Chi-Square result there was a problem because the assumption was not met. After all, the sample size was small so we changed to the alternative Fisher’s test. This test allowed us to compare the percentages of men and women with significant bacterial growth while meeting all the criteria. The P-value that was reached was 0.020, which is shown in Table 1-5. This value means that the difference was likely significant and that gender has an effect on the incidence rate of asymptomatic bacteriuria. 
The method that was chosen was one with simpler and less advanced equipment compared to some of the other available methods. Some decisions that were made about the procedure were either for the comfort of the participating students or for the time convenience. For example, two methods of collection of urine could have been used, the first one being a urethral catheterization method and the second being a midstream clean catch. We chose to go with the midstream clean-catch method as it was much easier to carry out and much more comfortable for the participants. Another difference that was found in other methods was the length of time taken between the collection of urine and the setup of the culture. Due to time restrictions, we chose to place the urine samples in the refrigerator for 18 hours before use. Although 24 samples are not a very large sample size compared to other experiments, however, it was still very difficult to prepare the samples and cultures within an hour, especially due to the microscopic preparation we used to differentiate the different bacteria present in the samples of urine. This was an acceptable method, however, the immediate preparation of culture and sample taking is much better for the experiment and makes the results reached more reliable. In addition, the use of only one type of culture media (MacConkey) limited our experiment. Most other methods used a combination of blood agar, MacConkey, and CLED media for their urine culture. This would have allowed us to test for other types of causative bacteria, such as Klebsiella and Proteus which are less common than E.coli.[1][2][5]




Conclusion:
	Based on the conducted results, females have a greater incidence rate of asymptomatic bacteriuria than males. The difference in both bacterial growth and asymptomatic bacteriuria was significant according to the Chi-Square test used. 75% of males tested in this experiment showed no bacterial growth compared to only 16.70% of females who also showed no bacterial growth. These results match the current results in the available literature that I researched. The most frequent bacteria seen was E.coli bacteria, and the presented results are consistent with earlier investigations. The sample size of 24 students that we used was very small. Therefore, future experiments should be made on a larger sample to increase the accuracy.
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