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Abstract:

BACKGROUND: Urinary tract infections (UTIs) are more common in females than males and
predominantly based on their unhealthy practices in their day to day lives. This study is trying to
assess the occurrence of UTI and strategies used by female student to prevent UTI.

MATERIALS AND METHODS: A cross-sectional descriptive study carried out in a tertiary care
teaching institute. A total of 338 conveniently selected B. Sc. Nursing and MBBS Medical students
were surveyed. The data were collected by using a pretested, a self-structured questionnaire
related to occurrence and practices to prevent UTI along with necessary demographic details.
Descriptive (frequency, percentage, mean and standard deviation) and inferential (Chi-square test)
statistics was used to compute the data.

RESULTS: The result of this study shows that 10.05% female students reported of having UTI. The
proportion was higher in nursing students (67.6%) than medical (32.4%) but did not show a significance
difference (P = 0.61). Age, duration of hostel life, and marital status were significantly associated
with the status of UTI (P = 0.001). To prevent UTI, students were using commercial product with
Tea Tree Oil, soap, drinking 3—4 | water/day, increased frequency of peri-wash during menstruation
period, and use of Citrus Fruits. The use of western toilet was also significantly associated with
status of UTI (P = 0.04).

CONCLUSION: The occurrence of UTI was more among nursing students. Most of the perineal
hygienic practices by the female students were associated with occurrence of UTI; hence, it is
necessary to emphasize on preventive practices to minimize re-occurrence.
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who infected have been seen recurrent in a
single year. Females are more susceptible
for UTlIs, although UTIs occur in both male
and females.B

Introduction

' lrinary tract infections (UTIs) are the
second-most common infections,
especially among females accounting

approximately 8.3 million hospital visit
every year leading to serious health
issues.['? Bacteria present in urine are the
cause for UTIs, even though fungi and virus
could also be involved. Among the women,
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UTIs affect lower urinary tract most
commonly; however, infection can spread
to upper urinary tract. Cystitis is the term
used to describe lower UTIs, characterized
by dysuria, increased frequency of
urination, urgency to urinate, and may
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have supra-pubic pain. Ascending infections may cause
severe pyelonephritis, which is a concerned kidney
infection.”? Although even if the urine has significant
bacteria without any symptoms, that would be termed
as asymptomatic bacteriuria, on the other hand with
symptoms it is symptomatic bacteriuria.’®”!

Every year about 250 million people diagnosed with
UTLM In young girls, the estimated number of UTIs are
0.5 per person per year. Furthermore, repeated infections
are common among 80% of infected persons; usually
with in a period of 3 months of original infection. The
incidence of UTIs increases as age advances and sexual
activity starts.""'?l The available scientific literatures
suggest that various factors related to UTIs including
education, socioeconomic status, marital status,
menstrual status, diet, and past history of UTL!*¢!

UTIs are most common in children and teenagers,®
females are more likely to get UTI than males due to
their shorter urethral length, facilitating bacteria and
other microbes to ascend to the bladder easily, causing
infection;!"”! almost 60% of females experience a lower
UTI at a some point in their lifetime.[!

Among causative pathogens, Escherichia coli is the most
common organism for UTIs, and it is common infection
in women transmits through fecal flora easily.!'>'"

Female medical and nursing students are more
vulnerable to develop UTI than the general population
and require attention. Studies from India as well as
other part of world have reported that 20%-65% of
female medical and nursing students have experienced
symptoms of UTIs.**? The higher number of UTIs
among medical and nursing students are attributable
to various risk factors such as clinical posting, continue
classes, toileting practices, and type of toilets.

Based on the evidence and incidence of UTIs among
young hostellers, knowing the occurrence of UTIs
will help for the early diagnosis, prompt treatment;
eventually results in early prognosis and prevention
from re-infection. In India, there is a limited evidence
available regarding factors associating with UTI among
female students. In India, there is a limited evidence
available regarding the occurrence rate and practices
to prevent UTI among female students. Therefore, the
present work is carried out to find out the occurrence
of UTI among female students residing in the hostels
of Medical Teaching Institute in northern part of India.

Materials and Methods

Study design and setting
A cross-sectional descriptive study was conducted in a
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tertiary level medical teaching institute from north India.
The study was conducted from July 2019 to September 2019.

Study participants and sampling

A total of 338 female students (Medical 241, nursing 97)
were conveniently selected in the present study. The
inclusion criteria were: (1) Female students of medical and
nursing, (2) staying in the hostel for more than 1 year, (3)
age between 18-30 years, (4) available at the time of data
collection, and (5) willing to participate in this study
were included. The exclusion criteria were: History of
hospitalization or catheterization in the past 3 months.

The sample size calculation was performed by online
Rao software. In the present study, setting the population
size 570 female students, 99% confidence level, and 5%
margin of error, with 10% attrition rate, it was estimated
that the required sample size would be 338 participants
for this study.!

Data collection tool and technique

A predesigned, self-administered, structured
questionnaire was developed by extensive literature
review from databases, i.e., Google Scholar, Medline,
PubMed, and EMBASE. The data collection tool consisted
of three sections: (1) Participants’ profile; (2) Practices to
prevent UTL and (3) Symptoms or Experiences of UTL

Participants profile

It consisted of necessary demographic details, including the
category of student, age in years, marital status, socioeconomic
class by modified Kuppuswamy socioeconomic scale® and
occurrence of UTIin the last 3 months.

Symptoms of urinary tract infection and experiences
The questions related to the clinical symptoms of UTI
in the last 3 months were explored in this section. The
questions were related to increased urination frequency,
persistence urge, burning, painful micturition, off
urination, and fever. Furthermore, questions regarding
frequency, duration of UTI and treatment taken in the
past for UTI were included.

Practices to prevent urinary tract infection

This section included 20 questions related to perineal
hygiene, use of sanitary napkin pads, undergarments
and their frequency of use, sexual activity, water intake,
use of citric acid fruits in diet, history of infections, and
type of toilet used.

The validity of questionnaire was done by giving it to
experts in the field of medical and nursing, and reliability
was computed by the test-retest method (r = 0.82).

Data were collected by the four female researchers during
free classes. A list of all the female students residing in the
hostel was collected from the administration office and
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contacted after classes. Among the 570 female students,
356 answered all the questions. Students were given
40 min to complete the questionnaire without discussion
with each other under the supervision of researchers.
However, 18 students were excluded because of the
incompleteness of the questionnaires.

Ethical consideration

Students were explained about the objectives of the
study and were free to withdraw at any stage of the
study. A written consent was taken from all the students
who were willing to participate in the study. The
present study was approved by Institutional Ethical
Committee (12/IEC/STS/2019).

Data analysis

All the data were entered into the Microsoft excel 2016
and Software Statistical Package (version 23) (IBM SPSS
Statistics for Windows, Version 23.0. Armonk, NY: IBM
Corp.). Descriptive statistics were used to summarize
the characteristics of study participants, symptoms of
UTI and experiences, practices to prevent UTIL. To find
the association between participants’ characteristics,
practices to prevent UTI, and female students with
UTI Chi-square test was performed. A P < 0.05 was
considered statistically significant.

Results

Demographic characteristic

A total of 338 students (MBBS 97; B. Sc. Nursing 241)
were surveyed. Approximately 10% of the students had
experienced symptoms of UTIs. The student category
and presence of UTIs did not show any significant
differences. Higher age, duration of hostel life, and
marital status have shown significant differences with
the presence of UTIs. More than half of the students were
from upper, upper-middle socioeconomic class families,
but that was not associated with the presence of UTIs
among students [Table 1].

The relationship between preventive strategies
practiced and urinary tract infections

The present study demonstrated the significant
relationship between perineal hygiene practice, number
of peri-wash during menstruation per day, tissue paper
used in perineal cleaning, number of sanitary napkins
used during mensturation, perineum being usually moist,
change of undergarment frequency, sexual activity status,
water intake, use of citrus fruits in diet, history of frequent
UTls, and type of toilet used on the occurrence of UTIs
p>0.01 level of significance [Table 2].

Pattern and signs and symptoms experienced
during urinary tract infections by students
The frequency distribution of UTIs and symptoms are
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Feeling of incomplete bladder emptying s 8.8%
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Figure 1: Distribution of Signs and symptoms during urinary tract infection among
students

presented in Table 3 and Figure 1. Among the female
students, approximately 79% had a one-time UTI in
the last 1 year period, 47% suffered for 8-14 days. The
most symptom was burning micturition, and the least
was white foul-smelling discharge reported by female
students [Figure 1].

Discussion

The present study reported a lower frequency (10.06%)
of UTI whereas other studies reported a higher
range (19%-31%) of UTIs among female nursing, dental
and medical students in India,*"*?* Ethiopia,*”! Nigeria,
Washington.® This could be due to better facilities in the
central government institution. The student categories,
medical and nursing, were not associated with UTIs.

Although there was no significant association between
nursing and medical students, a higher proportion of
nursing students reported the presence of UTIL Nurses
being a vulnerable group of health care team leading to
develop more infections as compared to others as they
spend more time with patients comparatively.?!

The study revealed that UTI was less prevalent in younger
than 20 years of age, which was similar to the findings of
Zalina et al. from Malaysia, who reported approximately
76% of medical and nursing female students between the
age of 21-29 years with UTIs.”) Whereas a study from India
found younger nursing female students (17-20 years) with
a higher frequency of UTIs.*!

Most of the student experiences hostel life during the
college period, and this is the beginning where female
students attempt to accommodate hostel life with
sharing of living areas as well as lavatory. The present
findings found that the shorter duration of hostel life was
significantly associated with UTTamong female students.

In this study, the rate of UTI was higher among
unmarried female students. This is difficult to explain
and is not consistent with other studies®*!l that reported
a lower proportion of UTT in unmarried females.
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Table 1: Demographic characteristic of the study population (n=338)

Demographic characters

Status of UTIs, frequency (%)

Total (n=338), frequency (%)

Present (n=34)

Absent (n=304)

Significance level (x?, df, P)

Students category

B.Sc. nursing 23 (67.6) 218 (71.7)

MBBS 11 (32.4) 86 (28.3)
Age (years)

<20 7 (20.6) 203 (66.8)

>20 27 (79.4) 101 (33.2)
Duration of hostel life (years)

2-3 27 (79.4) 89 (29.3)

>3-5 7 (20.6) 215 (70.7)
Marital status

Married 9 (26.5) 14 (4.6)

Unmarried 25 (73.5) 290 (95.4)
Socioeconomic class of family

Lower middle and lower 15 (44.1) 129 (42.4)

Upper, upper-middle 19 (55.9) 175 (57.6)

241 (71.3) 0.24, 1, 0.61
97 (28.7)
210 (62.1) 27.72, 1, <0.001
128 (37.9)
116 (34.3) 34.09, 1, <0.001
222 (65.7)

23 (6.8) 23.05, 1, <0.001
315 (93.2)
144 (42.6) 0.03, 1, 0.85
194 (57.4)

UTls=Urinary tract infections

Almost an equal number of female students were from
lower-middle and lower and upper, upper-middle
socioeconomic class, which has also been found in a
study from the central part of India.* However, in
other studies, higher economic status was less likely
to be experienced lower rate of UTI; also, income is
significantly associated with better health quality.l****

Our results, noting that UTT among female students
was significantly high among those who were cleaning
perineal area with plain water and lowest among who
used commercial product with Tea Tree Oil. It has been
reported by various literature that Tea tree oil is an essential
oil containing various components with microbicidal and
fungicidal as well as anti-inflammatory properties.’*!

Itis well-known facts that the accumulated residue from
sweating, urine or feces, causes irritation, and promotes
bacterial growth. Adequate practice of perineal hygiene
after urination and during menstruation can minimize
not only UTI but also infection related to genital area
infections. The current study demonstrated a higher
frequency of peri-wash after urination and during
menstruation had shown a lower number of UTI,
which was similar to a study by Das et al.*”) The correct
technique/method of cleaning perineal area also plays
a significant role in preventing UTL

The direction of cleaning of perineum area from front
to back is a correct method that reduces the risk of UTI
among females.®®*! Almost three-fourths of female
students were followed wrong techniques of perineal
wash in the present study, which was incongruent with
other studies.**!

It is important to wash and dry the genitourinary areas
to prevent UTI, which was found in the present study
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findings where more than half of the students were not
drying the perineal area after washing, and reported a
higher number of UTI. Similar results were reported by a
study by Vyas et al.*l A study from Brazil reported that
most (66.4%) of the gynecologists use toilet paper after
urination to clean the area, and 78.5% use toilet paper
for hygiene after evacuation.®!

In the present study, all the students with UTI reported
using sanitary pads, whereas a study from Zambia
reported that due to the inability to buy, girls were not
using sanitary pads./*! A study from India found that a
large proportion of girls with UTI reported using sanitary
pads, while only a few girls who were using homemade
sanitary pads reported having UTL"! In a recent survey
from Maharashtra, Chhattisgarh, Tamil Nadu reported
that 2564 (70.9%) menstruating girls, only 45% of female
students were using disposable sanitary pads, while
28% used clothes."! Along with use, it is also important
how frequently the soiled sanitary pad was changed. In
the present study, students who changed their soiled
sanitary pad during the menstruation period more
frequently had significantly lower rates of UTL

Among female students, majority (83.43%) were using
mixed cotton underwear; among them, 61.8% had UTI.
The studies have reported a significant association
between the UTI and material of undergarments reported
by the females; cotton clothes had a lower rate of UTI
than mixed and synthetic material.***? The frequency
of changing undergarments also considered as a part of
hygiene practices, as continue wearing same moistened
cloth favors the growth of bacteria and increase the risk
of infection. In the present study, a large proportion of
participants were changing their undergarments once in
a day, which was reported by Vyas et al.[*!
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Table 2: Association between preventive strategies practiced and presence of urinary tract infections among

female students

Practices UTIs Chi-square test P
Present (n=34) Absent (n=304)
Perineal wash by
Use of soap and water 12 (35.3) 212 (69.7) 75.46 <0.001
Use of commercial product with tea tree oil 8 (23.5) 84 (27.6)
Plain water 14 (41.2) 8 (2.6)
Frequency of peri-wash during menstruation
3-6 times/day 23 (67.6) 54 (17.8) 15.99 <0.001
7-10 times/day 11 (32.4) 250 (82.2)
Direction of perineal wash
Front to back 8 (23.5) 57 (18.8) 4.01 0.13
Back to front 25 (73.5) 200 (65.8)
Both 1(2.9) 47 (15.5)
Tissue paper use in perineal cleaning: Yes 16 (47.1) 198 (65.1) 4.30 0.038
Use of sanitary napkins pads: Yes 34 (100) 304 (100) NA NA
Number of sanitary napkins used during menstruation
3-5 every day 32 (94.1) 65 (21.4) 79.06 <0.001
6-8 every day 2(5.9) 239 (78.6)
Is your perineum being usually moist: Yes 23 (67.6) 280 (92.1) 19.70 <0.001
Fabric of undergarment used
Pure cotton 13 (38.2) 83 (27.3) 1.79 0.18
Mixed cotton 21 (61.8) 221 (72.7)
Change of undergarments
Once a day 22 (64.7) 182 (59.9) 5.9 0.05
Twice a day 4 (11.8) 75 (24.7)
After soiling 1(2.9) 54 (17.8)
Drying of undergarments under sunlight: Yes 12 (35.3) 81 (26.6) 1.14 0.28
Sexual activity status
Active 2(5.9) 87 (28.6) 8.14 0.004
Inactive 32 (94.1) 217 (71.4)
Habitual delayed in urination: Yes 26 (76.5) 64 (21.1) 48.07 <0.001
Frequency of urination per day
3-5 14 (41.2) 140 (46.1) 0.29 0.58
6-8 20 (58.8) 164 (53.9)
Water intake (liters/day)
1-2 22 (64.7) 103 (33.9) 12.46 <0.001
3-4 12 (35.3) 201 (66.1)
Intake of citrus fruits (oranges/lemons/grapefruits/cranberry): Yes 25 (73.5) 264 (86.8) 4.37 0.036
History of frequent infection of UTI: Yes 9 (26.5) 23 (7.6) 12.75 <0.001
Type of toilet used
Indian 3(8.8) 80 (26.3) 4.15% 0.04%
Western 31(91.2) 224 (73.7)

*The Chi-square statistic with Yates correction. NA=Not Applicable, UTIs=Urinary tract infections

Exposure of clothes under sunlight act as disinfecting
action is a well-known fact among medical and nursing
students. Even then, 72.5% of students were not drying
their undergarments under the sunlight, of which 64.7%
reported having UTI. This finding was consistent with
the results of other studies.”**#*4 Inactive in the sex was
significantly associated with higher number of students
with UTI, which was in contrast with the findings from
another study.*!

Habitual delaying in urination is unhealthy toileting
behaviors which were reported significantly higher
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among female students with UTL These results are
similar to other studies.*** Increased water intake helps
in flushing out the bacteria and dead epithelial cells,
reducing nutrients for bacterial growth.[ -4

In the present study, higher water intake of was
significantly associated with lower rates of UTI, which
was reported in a recent meta-analysis that if a person
is not in the harm, can be advised to increase the
water intake to minimize the recurrence of the UTL®!
Citrus fruits such as oranges, lemons, grapefruits, and
cranberries are reported as antibacterial, antifungal,
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Table 3: Frequency of urinary tract infection
experienced by participants (n=34)
Characteristic of UTI occurrence
Frequency of UTls in last 1 year

Frequency (%)

One time 27 (79.4)
Two times 5(14.7)
Three times 1(02.9)
Seldon 1(02.9)
Duration of suffering (days)
2-7 9 (26.5)
8-14 16 (47.1)
15-21 5(14.7)
22-30 4(11.8)
Treatment taken for UTIs
Yes 21 (61.8)
No 13 (38.2)

UTls=Urinary tract infections

anticancer, antiviral, and antidiabetic properties.’*’! The
students who reported consuming citrus fruits in their
routine diet had significantly lower frequency (6.5%)
of UTL

In addition, a study has reported that berry juice and
other dietary factors were associated with a lowered
risk of UTLF An another exploratory study In another
interventional™ and review® has reported that citrus
fruits were found effective in the management of
bacteriuria and recurrence of UTL

Our study findings indicated that a history of recurrence
of UTIs was significantly associated with UTL Similar
results reported™ that frequent UTI was a risk factor for
presence of UT], as infection decreases sphincter pressure
by contracting detrusor muscles.>

The type of toilet has a significant role in good health;
in Indian toilets, individuals have to use a squatting
posture, which can prevent various disorders such as
UTI and hemorrhoids/piles.’ A vast number (91.2%)
of female students with UTI was using a western type
of toilets, a similar pattern reported in a study from
Malaysia.l*

Limitation and recommendation

Although in the present study, many aspects were
covered regarding practices to prevent UTI among
medical and nursing students, there are few limitations
of this study. First, we did not observe the practices
which students were practicing in their daily life. Second,
the occurrence of UTIs was not confirmed by urinalysis
or urine culture as a confirmatory test to diagnose the
condition. All the data were self-reported by the study
participants, which could be subjected to information
bias regarding the accuracy of the reported information.
In this study, we recommend that there should be health
education activities on prevention and management of
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UTls at the school level as well as at the time of admission
in the hostel among female students. In addition, female
students should be encouraged to visit a physician at
an early stage if they have any signs and symptoms of
genitourinary tract-related problem.

Conclusion

In the study, it was concluded that a higher number of
female nursing students had UTI than medical. Even
though medical and nursing students know the basics
of sciences and preventive practices, many were not
practicing in the UTI group. Perineal hygiene, use of
sanitary pads during menstruation, sexual activities,
water intake, use of citrus fruits in the diet, history of
UTL and type of toilets used were significantly associated
with the presence of UTI among female students.
Emphasizing preventive measures for UTIs is important
to minimize the rate of UTT and their re-occurrences.
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