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Abstract
The study aims to elaborate on the potential relationship between biological sex and the incidence of asymptomatic bacteruria, 24 volunteers, all being medical students of similar age, participated in the study, half male and half female, 13 of them showed some bacterial growth, 3 of whom were male and 10 female, of the 9 who did not show any bacterial growth 7 were male and 2 were female. The χ2 test was used to establish a correlation in the data, which was shown, but can be disregarded due to the small population size; too small to fit the criteria of the χ2 test. Other factors which may also contribute to the incidence of asymptomatic bacteruria were not ruled out or held constant which may also pose a lesser limitation to the scope of the study.



Introduction
Asymptomatic bacteruria is, evidently, the appearance of bacteria in urine that has been properly collected (as in not obviously contaminated), in the absence of any sign or symptom of urinary tract infection. This is a common clinical finding and usually quite benign, rarely requiring treatment, the incidence is also positively correlated with increasing age, escalating as high as 40% to 50% in long term care residents. Although generally non-problematic there are cases where caution should be exercised and treatment provided, such cases being for example patients expecting to undergo urological procedure during which the integrity of the mucosa may be breached such excision of the prostate for example, one can imagine the presence of bacteria in the urine proving quite problematic in this case, and so to prevent of infection of urological wounds anti-bacterial treatment is advised. It is also recommended for pregnant women to be screened at the end of the third month of pregnancy, this has proven to decrease the prevalence of low-birth-weight infants, pyelonephritis, and even preterm births in women shown to have asymptomatic bacteruria (1).
The most common organism found in asymptomatic bacteruria is Escherichia coli, a common commensal organism, and the most common cause of urinary tract infections in general (2), this might raise concerns as to whether asymptomatic bacteruria can actually act as precursor for symptomatic urinary tract infections, and some studies have even suggested that it may be protective with treatment potentially leading to the development of multi-drug resistant infections instead (3).
	It is well established that urinary tract infections are significantly more prevalent in women than in men (4), this is often attributed mainly to female urethras being much shorter although a hormonal influence is also very likely considering that a relationship between urinary tract infection and signs of low estrogen has been demonstrated in post-menopausal women (5), this experiment aims to observe if this extends to asymptomatic bacteruria as well.

Methods and materials
The collection of the samples was left to the discretion of the individual participants, of which there were 24, half being male and the other half female. They were each handed a small container and asked to fill it up.
Roughly one drop of sample was spread onto a sterile slide, it was then fixed by holding it over an open flame, which was provided by a Bunsen burner, until dry. These samples were then gram stained routinely in order to observe any bacterial flora, the data does not rely on this observation whatsoever and was simply done for the sake of education. A small amount was inoculated and streaked onto a petri dish of Mackonky agar, this was done using an inoculation needle which had been previously sterilized using heat from an open flamed once again provided by a Bunsen burner; these dishes were then marked and left to incubate over night at body temperature in large batches using the university’s incubator. The next day the cultures were examined individually for any colonies, which were multiplied by the dilution of the media and divided by its volume to establish the number of CFUs (colony forming units) per ml.
Results
The data is presented briefly in Table 1, 11 samples in total showed no growth, where 13 displayed some degree of growth, of the 11 not showing any growth the overwhelming majority was male (9 out of 11), whereas of the samples exhibiting growth the majority were female by far (10 out 13).
	Observations
	No Growth
	Growth

	Males
	9
	3

	Females
	2
	10


Table 1, showing the findings.
Since the 2 groups are equal in number the expected values assuming a complete lack of correlation would have been the same, i.e. if biological sex has no relation to the presence of growth we would expect an equal (or at least similar) number of males and females in both categories, the statistical expected values are shown in table 2.
	Expected Values
	No Growth
	Growth

	Males
	5.5
	6.5

	Females
	5.5
	6.5


Table 2, statistical expected values.
The null hypothesis H0: The incidence of asymptomatic bacteruria is independent of biological sex.
The alternative hypothesis Ha: The incidence of asymptomatic bacteruria is not independent of biological sex.
Χ2= = 8.223776
P-value= 0.004135 < 0.05
At the 0.05 level of significance there is an association between biological sex and incidence of asymptomatic bacteruria and the null hypothesis is rejected.
[bookmark: _GoBack]Discussion
The findings are consistent with those of Colgan et al (1) and seem to imply a very strong correlation between biological sex and incidence of asymptomatic bacteriuria although the study is subject to a few limitations. The most glaring limitation to the findings is the incredibly small sample size, making extrapolating the data rather contentious, usual sample size assumptions for the χ2 test include a minimum count of 5 in at most 20% of cells. With one cell having a count of 3 and another 2, we have 50% of cells being less than 5 and therefore the data not meeting this criterion. Another aspect of the study which may be called in to question is the process of collection, which had no way of guaranteeing the absence of significant contamination. The further processing may also have been problematic, with the samples being worked rather close to each other raising a concern of inter-sample contamination, as well as the process being performed by rather inexperienced students, whose competence might also be questionable.
	The usage of drugs or medication by the participants was also not disclosed, the usage of which may or may not have skewed the data, one can imagine the use of antibiotics in particular being rather impactful on the data, in addition to this there are a number of other parameters which are not being controlled but might also effect the data, such as diet, chronic disease, activity level, recent infection, genetics, etc.
	The reasons for the prevalence of asymptomatic bacteruria among women is not completely clear solely relying on this data, which makes sense since that was never the goal of the study, but may be as elaborated in the introduction due to the same reasons as the increased incidence of urinary tract infections among women i.e. mostly due to the shorter urethra providing a less tortuous path of entry for bacteria, as the well as the much closer proximity to the anal canal and thus the colonic flora.
Conclusions and Future Directions
We may not, unfortunately, safely establish the hypothesis beyond reasonable doubt, the reason for this, as elaborated in the discussion, is due to the small and sample size and the limitations of the χ2 test. The data does seem to strongly imply this even at such small sample sizes.
	Future studies at a larger scale may indeed aid in providing more conclusive evidence for the position, with precautions taken to prevent or reduce potential contamination to the lowest possible degree. As well as attempting to hold as many variables constant as possible to rule out any attribution to them instead, with perhaps more inquiry into the significance of these variables. Furthermore a more detailed inquisition into, not only, the quantitative properties of the cultures and their association with biological sex and the other patient variables; but also the qualitative properties of the bacteria within the samples. For example a particular group of patients may show a certain predilection for certain species or classes of bacteria, or perhaps the geographic distribution of certain bacteria in cases of asymptomatic bacteruria.
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