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ABSTRACT

Introduction: A cross-sectional study was conducted to provide preliminary insight of Awareness, Knowledge and 
Attitude (AKA) assessment on urinary tract infection (UTI) among adolescents which includes the general level of 
AKA and correlation between the domains as well as the relationship between Total AKA and the sociodemographic 
factors. Methods: A modified and adapted questionnaire was developed, consisting of socio-demographic questions 
and AKA domains employing descriptive statistics, linear regression and multiple regression analysis via SPSS Ver-
sion 23.0. Results: In general, AKA level was reported as moderate (0.5 ± 0.11). Among the three domains, Knowl-
edge (0.70 ± 0.12) risen with the most astounding mean, took after Awareness (0.36 ± 0.22) and Attitude (0.65 ± 
0.11). A positive but weak correlation was found between the domains; Awareness and Knowledge is significant at 
p = 0.034, r = 0.157;  R2 = 0.02 and similarly, a weak correlation was also found between Knowledge and Attitude 
which is significant at p = 0.000, r = 0.411; R2 = 0.17. After covariates adjustment, female gender was found to have 
the strongest relationship with Total AKA. Conclusion: The general level of Total AKA on UTI is moderate. The AKA 
domains in this study was found to be positively correlated and female was found to be the best predictor for a better 
Total AKA on UTI. Thus, these findings provide important information to formulate an effective education interven-
tion to improve the AKA on UTI among adolescents.
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INTRODUCTION

Micturition or also known as urination, involves 
expulsion of urine from the bladder, hence emptying 
the urinary bladder through the urethra to the exterior 
of the body (1). Urinary framework of healthy people is 
intended to keep urine from backing up to the ureters 
and kidneys from the urinary bladder and the stream of 
the urine from the bladder normally helps wash away 
any microorganisms (2). However, factors such as poor 
personal hygiene (3) or sexual intercourse would cause 
the organisms to travel up the urethra and may likewise 
contaminate the urinary bladder (4,5).

Urinary tract infection (UTI) is defined as microbial 
infiltration of the otherwise sterile urinary tract (6,7). 
Eventually, when infection in urinary system is not 
treated, infected individuals may only show rather vague 

symptoms (8) and may cause numerous of complications. 
The infection may encompass complications such as 
infection of the urethra (known as urethritis), bladder 
(known as cystitis), prostate (known as prostatitis) and 
kidney known as pyelonephritis (6,9).
Study by Akram, Shahid and Khan (10) and Harding and 
Ronald (11) estimated about 150 million people were 
diagnosed with this infection every year, and has been a 
significant factor causing global morbidity of untreated 
UTI cases from various age groups and genders (12–16). 
Nevertheless, despite occurring in all age group ( 2 ) the 
infections at a younger age are more dangerous due to 
asymptomatic infections. 

In Malaysia, the study of UTI prevalence among 
adolescents have never been done before and previous 
studies that have been done on same population in 
other countries and regions were also limited. However, 
the findings of studies in other countries such as India 
and United States of America showed high prevalence 
of UTI (17,18). For instance, study done by Fouad and 
Boraie (19) found percentage of asymptomatic urinary 
abnormalities among adolescents in East of Egypt, Nile 
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Delta was higher in the first screening with a prevalence 
of 32.1%, which means that there is higher asymptomatic 
urinary infection that could be found in adolescents. In 
addition, previous study done in Malaysia involving 
population of men matured 40 and above found that 
the pervasiveness of lower urinary tract manifestations 
was found at 42.7% in which the severity of LUTS was 
analyzed in relation to their age group (20).

There were several AKA-based studies that was done 
previously in Malaysia (21,22). Population of rural in 
Peninsular Malaysia (East Coast region) was found to 
have contributed findings on the level of AKA on seizures 
in Malaysian population whereby the general level of 
AKA towards epilepsy was observed to be for the most 
part low simply like their awareness and knowledge 
(23). This finding of this study was actually supported 
by a previous study in northern Nigerian (24) which 
also found rather similar pattern of results. However, the 
outcome of a study that was done in Bandung, Indonesia 
were in contrast whereby the awareness level among the 
overall population was accounted for to be high (25).

This shows that the AKA level towards epilepsy was 
found to be varied between different communities 
and countries. Therefore, the difference of outcomes 
between these studies shows that different population 
and background possesses different outlook and level 
of AKA on a particular disease or condition. Moreover, 
to this date, there has been no literature on the data 
of adolescents’ awareness, knowledge and attitude 
towards UTI. 

Thus, this study aimed to be the first to describe the 
understanding of awareness, knowledge and attitude 
(AKA) level among government secondary school 
students in Shah Alam, Malaysia regarding urinary 
tract infection (UTI) and the correlation between the 
AKA domains. In addition, this paper also aimed to 
investigate the relationship between the Total AKA and 
sociodemographic factors.
 
MATERIALS AND METHODS

Study design and sample selection
This cross-sectional study was conducted over a three-
month time span from August - October 2018. It was 
carried out in two government secondary schools in 
Shah Alam; Sekolah Menengah Kebangsaan Alam 
Megah 1 and Sekolah Menengah Kebangsaan Alam 
Megah 2 where both schools are located almost in 
between of both urban and rural area as it is about 
11.9 km and 13.6 km respectively via Persiaran Tengku 
Ampuan. The respondents were chosen through 
multistage sampling which made up of two sampling 
stages. First, the government secondary schools in Shah 
Alam were chosen through purposive sampling because 
in Malaysia, majority of adolescent studied in this 
fully funded secondary school. Next, simple random 

sampling was done on each classes of age 13, 14 and 
16 years old registered in the two selected schools 
to prevent biasness. The sample size was calculated 
using a software method, known as Raosoft Sample 
Size Calculator (26,27). Given the population of the 
selected schools was around 250 students, the software 
suggested at least 125 respondents were required for this 
investigation with a response distribution of 80%.

Data collection procedure
After acquiring several approvals from; Management & 
Science University (MSU), Ministry of Education Malaysia 
and State Office of Education in Shah Alam, at the first 
meeting, the researcher asked for the school principal’s 
approval to run the study in the selected schools. Then, 
potential respondents were defined as government 
secondary school students within the selected area of 
locality who met all the inclusion criteria: [1] student 
aged 13, 14 and 16 years old registered at secondary 
school in Shah Alam, [2] student with parent’s consent 
and [3] student that understand either Bahasa Malaysia 
or English were set to be the inclusion criteria. In 
contrast, the exclusion criteria for the respondents 
were: [1] student aged 15 and 17 years old registered 
at secondary school in Shah Alam, (restriction of ethical 
approval given from Ministry of Education Malaysia, 
due to Public Examination), [2] student without parent’s 
consent and [3] student that do not understand either 
Bahasa Malaysia or English. The information sheet 
regarding the study together with the parent’s consent 
form was provided to the respondents to help upgrade 
their comprehension about the investigation as well as 
acquiring the approval from their parents. All subjects 
gave their parent’s informed consent for inclusion before 
they participated in the study. The study was conducted 
in accordance with the Declaration of Helsinki, and 
the protocol was approved on August 17 2018 by the 
University Ethics Committee of Research Management 
Center, MSU (MSU-RMC-02/FR01/08/L2/079).

Instrument
The instrument that was used in this research is a self-
administered questionnaire that consists of closed ended 
questions which was used to collect relevant data to 
meet the research objectives. The questionnaire in this 
research consists of two sections which includes the 
screening and also the AKA section. Screening section 
composed of social demographic and also the screening 
questions. Second section consists of Awareness, 
Knowledge and Attitude (AKA) on urinary tract infection 
(UTI). Every section of the questionnaire was adapted and 
modified from previous studies.  Part One (Awareness) 
consists of total 5 questions that measures the awareness 
level of the respondents. This part ask questions such 
as; “Have you ever heard or read on UTI?”, “Have you 
ever attended a seminar or talk on UTI?” and “Have you 
ever discussed the problem of UTI in class?”(23). Part 
Two (Knowledge) recorded the respondents’ knowledge 
on UTI based on 13 statements that includes the cause 
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of UTI, the risk factors as well as the treatment of UTI 
cases (23). Part Three (Attitude) documented 10 attitude 
statements for the respondents to answer which was 
adapted and modified by two previous studies (23,28). 
All sections in the questionnaire only requires simple 
responses (e.g. “Yes” or “No or “Not sure”/ “True” or 
“False”) from the respondents (29). The scoring system 
of this questionnaire is uniform for every domain which 
was set within the range of 0 – 1. One score [1] were 
given to each correct answers given by the respondent, 
half mark [0.5] were given for uncertain answers and 
on the other hand, zero score [0] were given to false 
answers. For this study, the information in the research 
instrument was translated into Malay (29) language for 
local use. The translation process underwent two phases 
to maintain the content of the research items. Finally, 
there were also validation process which composed of 
six steps; establish face validity, pilot test, and clean 
data set, principle components analysis and Cronbach’s 
Alpha. In the face validity process, there two steps were 
established; first, an individual who understands the 
topic well (microbiologist) validated the questionnaire. 
This step was done to validate the effectiveness of the 
questions in the questionnaire, that was distributed for 
the investigation. Second, for further validation process, 
psychometrician was needed to check any errors such 
as confusing, leading questions or double barreled that 
usually appear when creating a questionnaire. Next, 
pilot testing was done to survey on a subset of target 
population which is secondary school students around 
Shah Alam area. The process involves a small group of 
examinees that filled the questionnaire and feedback 
form on comments regarding any kind of errors or issues 
that was found in the questionnaire. The responses were 
acknowledged and then entered into a spreadsheet after 
performing pilot study and the data was cleaned. To 
continue the validation process, by using the principal 
components analysis (PCA), the components that 
are underlying was identified. The factors that were 
measured in the research was known as component 
or factor loadings. When it comes to the grouping 
factor loadings, the range was from -1.0 to 1.0, and the 
researcher focused on that values that are higher or equal 
to ±0.5. Furthermore, internal consistency of questions 
was found to be correlated between the questions 
loading onto the same factor. By this, the consistency 
of the responses received from the respondents was 
measured and identified. Cronbach’s alpha was used for 
the standard test of internal consistency and the value 
given range from 0-1.0. The values of each AKA section 
and the Total AKA were greater than 0.70. 

Statistical analysis
This study utilized Statistical Package for Social 
Sciences (Version 23.0) for data analysis. General AKA 
level was exhibited descriptively as mean and standard 
deviation. Subsequently, both Pearson Correlation and 
Multiple Regression Analysis was done to examine the 
correlation between AKA domains and investigate the 

relationship between Total AKA and sociodemographic 
factors, respectively. 

RESULTS

Socio-demographic characteristics
Total respondents participated in this study were 136 
(male students n=50 and female students n=86). The 
age involved in the study ranged from 13 to 16 years 
old. Majority of the respondents were Malay (92.6%), 
female (63.2%), and aged 16 years old (39.0%) that 
resided in urban area (95.6%). In contrast, the very least 
proportion of respondents consists of other races in 
Malaysia (1.5%) followed by male respondents (36.8%) 
and aged 14 years old (29.4%) that resided in rural area 
(2.9%). Further details are shown in Table I.

Table I: Distribution of respondents according to the socio-
demographic data (n=136)

Variables Categories Frequency Percentage 
(%)

Age 13 years old 

14 years old 

16 years old 

43

40

53

31.6

29.4

39.0

Gender Male

Female

50

86

36.8

63.2

Residential Area** Urban

Rural

130

4

95.6

2.9

Race Malay

Chinese

Indian

Others

126

2

6

2

92.6

1.5

4.4

1.5

**Contains missing data (n≠136) thus total percentage ≠ 100%
**13 years old = Form 1; 14 years old = Form 2; 16 years old = Form 4

General AKA level
In general, the Total AKA level is found to be in 
moderate category (0.57 ± 0.11) with scores ranging 
from 0.0 – 1.0. Among the three domains, Knowledge 
(0.70 ± 0.12) risen with the most astounding mean, 
took after Awareness (0.36 ± 0.22) and Attitude (0.65 
± 0.11). According to the mean score of each domain, 
respondents are suggested to have high level of 
knowledge with moderate awareness and indifferent 
attitude towards urinary tract infections (UTIs). The three 
AKA levels were classified based on the maximum score 
of each domains, which are 1 (23). Then, the maximum 
score of 1 was divided to 3 (levels). Hence, mean value 
of < 0.33 indicated low/negative level of AKA, mean 
of 0.34 - 0.66 indicate a moderate/indifferent AKA and 
mean of > 0.67 indicate high/positive level of AKA. 
Further details were shown in Table II.

Positive Correlations between Awareness, Knowledge 
and Attitude domains
Pearson Correlation test was done between three 
domains with linear regression. Table III shows that the 
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Table II: Overall Awareness, Knowledge, Attitude and Total AKA level

Domain Mean Standard 
Deviation

Score Range Interpretation

Awareness 0.36 0.22 0.0 – 1.0 Moderate

Knowledge 0.70 0.12 0.0 – 1.0 High

Attitude 0.65 0.11 0.0 – 1.0 Indifferent

Total AKA 0.57 0.11 0.0 – 1.0 Moderate

*Descriptive statistics
*Low / Negative  : <0.33
*Moderate / Indifferent  : 0.34-0.66
*High / Positive  : >0.67

Table III: Pearson Correlation between Awareness, Knowledge and 
Attitude domains (n=136)

Correlation (r)

Pearson Correlation Awareness Knowledge Attitude

Awareness 1

Knowledge *0.157 1

Attitude 0.136 *0.411 1

*Significant level set at p < 0.05

correlation of Awareness and Knowledge is significant 
at p = 0.034. The state of positive linear correlation is 
weak between Awareness and Knowledge, r = 0.157;  
R2 = 0.02. That being said, the total percent variance of 
Knowledge can be explained by 2% of variance of the 
Awareness score. Similarly, a weak correlation was also 
found between Knowledge and Attitude, r = 0.411; R2 = 
0.17 which is significant at p = 0.000. Hence, the total 
percent variance of Attitude can be predicted by 17% of 
variance of the Knowledge score. 

Relationship between Total AKA and socio-demographic 
factors
From the univariate analysis, several sociodemographic 
factors; age (r = 0.203), female gender (r = 0.263) and 
Indian race (r = -0.233) were found to be statistically 
significant p < 0.05 [Table IV(A)],  Then, multiple 
regression analysis (MRA) further shows that when 
compared to male gender, female gender significantly 
predicted higher Total AKA regarding UTI (β = 0.216, p 
< 0.05) while among the race, Indian was found to be 
significantly predicted lower Total AKA regarding UTI (β 
= -0.177, p < 0.05) when compared to Malay (reference 
group). Hence, after covariate adjustment using 
MRA, female gender was found to have the strongest 
relationship compared to other covariates [Table IV(B)]. 
All independent factors combined accounted for 14.8% 
of variability in Total AKA regarding urinary tract 
infection and no multicollinearity was found. 

DISCUSSION

Most studies scrutinized on experimental studies 
elucidating the microbial aspect of UTI and over 
the years, there were only several studies of urinary 

Table IV: Correlation matrix and Regression Analysis of Total 
Awareness, Knowledge and Attitude on Sociodemographic factors

A.      Correlation matrix of Total AKA and sociodemographic factors

Total 
AKA

Age Female Rural Chinese Indian Other 
Races

Total AKA 1

Age *0.203 1

Female *0.263 0.120 1

Rural 0.029 -0.063 -0.138 1

Chinese 0.135 0.003 0.093 -0.021 1

Indian *-0.233 -0.133 -0.133 -0.037 -0.026 1

Other 
Races

0.055 0.051 0.093 -0.021 -0.015 -0.026 1

B.        Regression of Total Awareness, Knowledge and Attitude (AKA) on Sociodemo-
graphic factors

Variables Unstan-
dardized 

Coefficients

Standard 
Error

Standardized 
Coefficients

t p-value

Age 1.260 0.670 0.156 1.882 0.062

Female 4.687 1.817 0.216 2.580 0.011

Rural 4.024 5.087 0.065 0.791 0.430

Chinese 9.676 7.084 0.112 1.366 0.174

Indian -9.022 4.209 -0.177 -2.144 0.034

Other Races 2.191 7.089 0.025 0.309 0.758

*Significant level set at p < 0.05
a. Dependent Variable: Total Awareness, Knowledge and Attitude (AKA)

tract infections (UTIs) that have been done on the 
adolescent population. The aims of most of the studies 
often emphasizes on the prevalence of this infection. 
Therefore, these findings give idea on the epidemiology 
of UTIs among this adolescent alone. However, there 
have been no study done on this population in Malaysia. 
Similarly, study on the level of Awareness, Knowledge, 
Attitude or even Practice on UTI has also never been 
done before. Compared to other infections or conditions 
such as epilepsy, there have been study done on the 
AKA level on this condition of which was conducted 
among university students (30) and rural population in 
Malaysia. According to Neni et al. (23) public awareness, 
knowledge and attitude level towards epilepsy shifted 
between various groups in various nations. Besides that, 
their findings on AKA level also strongly suggested the 
need for further studies concerning on the local public 
awareness, knowledge and attitude regarding a specific 
infection or conditions.

Given that there has been no previous study of AKA 
level on UTI, this finding would be known to be the first 
insight of adolescents’ awareness, knowledge, attitude 
and overall AKA level on this infection. The findings 
presented in the current study involving the adolescent 
population’s general AKA level towards UTI was found 
to be generally moderate (mean ± 0.57). Similarly, both 
their Awareness (mean ± 0.36) and Attitude (mean 
± 0.65) level were also moderate and indifferent, 
respectively. The moderate and indifferent category 
has a mean score ranging from to 0.33 to 0.66. The 
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similarity of awareness and attitude level can may be 
explained from previous study done among secondary 
school students in Malaysia on environment education. 
The study found out that there is a strong relationship 
observed between awareness and attitude among the 
respondents. Hence, same interpretation can be made 
of both awareness and attitude domains in this study 
(31). This finding could validate the importance and 
relevance of AKA study on any diseases and infections, 
especially UTI as it would show the relationship between 
the domain. On the other hand, the domain which 
possesses high score was the Knowledge of respondents. 
The contrast of knowledge from the other domains can 
also be explained and compared to the same study by 
which also found significant but weak relationship was 
found between knowledge and attitude.

Therefore, the same relationship trend between these 
domains can be observed. However, the high level 
of knowledge can be explained based on the fact that 
majority of the respondents are living in urban area 
(95.6%) compared to only (2.9%) from rural area (Table 
I). To further compare this finding, an AKA study done in 
Klang Valley, Malaysia on mental health which involved 
15 urban areas and 15 rural areas found contrast results 
of low level of knowledge among the population (32). 
Thus, this would mean that the level of knowledge is 
influenced by the background of the respondents.

The weak correlation between Awareness and 
Knowledge domains in this study is supported by 
previous study regarding environmental education done 
on similar population of secondary school students in 
Malaysia (31). It might suggest that knowledge on UTI 
might not be dependent to the respondents’ awareness 
regarding this infection. It is because despite lacking 
exposure to UTI or being unaware about it, these 
respondents might still be able to get knowledge on UTI 
from various other resources such as their educators, 
parents or even media (33). In addition, several other 
studies done on different populations from different 
countries and region also reported a similar correlation 
outcome between Knowledge and Attitude domains 
(34). These previous researches have shown that there 
is relationship between knowledge and attitude of an 
individual on a subject. That being said, a positive 
attitude about subjects can be predicted or increased 
when a high knowledge increased or possessed by an 
individual

After covariate adjustment, female gender (β = 0.216) 
shown to have the strongest relationship to Total AKA. 
Findings of sex-based differences were often reported 
on previous literature that involves the predictability of 
sociodemographic factors on various issues whereby 
female gender was often reported to performed better 
than male. According to Covassin et al. (35) both 
genders have been reported has performed differently 
memory-wise whereby female were significantly better 

on verbal memory whilst male were significantly better 
on visual memory. Hence, in this study, female gender 
significantly predicted better Total AKA on UTI because 
they can benefit the written and spoken language more 
compared to male which would have performed much 
better with non-verbal memory (visual). Therefore, this 
finding would suggest the need for education animation 
video regarding UTI so that both genders would fully 
benefit from the intervention with the hope that their 
level of AKA would be improved. 

In contrast, when compared to Malay race (reference 
group), Indian race (β = -0.177) was found to have a 
negative but significant relationship to Total AKA on 
UTI. Previous study done in Malaysia also had reported 
that Indian race are among the sociodemographic 
factors associated with cardiovascular disease risk 
factors (34) and globally there are several other papers 
that found significant race differences on; oral diseases 
(36). On the other hand, study done by Jansson, 
Nyamathi, Heidemann, Duan and Kaplan (34), found 
that race are not significantly related to patient advocacy 
engagement. Henceforth, the ability of race differences 
to predict a particular condition or illness are unclear 
and under studied in most cases. Therefore, in general, 
race differences may not be as clinically relevant in this 
study, but they should be considered when the results 
are interpreted. 

There are several limitations of the study that needed 
to be acknowledged; first, the small sample size and 
second, exclusion of aged 15- and 17-years old students 
from the study would reduce the generalization of the 
adolescent population. Next, despite the use of simple 
random sampling on the sample size, the respondents’ 
sociodemographic distribution such as the gender 
and residential background might have influenced the 
outcome of the results. Last but not least, there are 
some data that could have been collected which would 
helped figure out and explain the current AKA levels 
among the respondents, such as the parents’ education 
background.

CONCLUSION

The level of Total AKA on UTI is moderate. Knowledge 
domain has risen with the most astounding mean, 
took after Awareness and Attitude, respectively. The 
correlation test between the domains showed positive but 
weak correlation between Awareness and Knowledge as 
well as Knowledge and Attitude. In addition, among the 
sociodemographic factors involved in this study, female 
gender significantly predicted Total AKA. The current 
level of adolescents’ awareness, knowledge and attitude 
towards UTI would suggest the need for IT-based UTI 
education tool for the aim of improving the AKA level 
for adolescents not only in Malaysia but also for other 
countries and regions. This should represent the next 
focus of the future study which involve testing of health 
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educational methods that would aid the population on 
this matter.
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