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Abstract 
Urinary Tract Infection (UTI) is one of the most common bacterial infections among children using 
preventive manipulations, especially among children less than 6 years old. This study aimed at 
exploring factors which could affect urinary tract infection prevention among children. A descrip-
tive analytical study was conducted on 70 mothers who had children less than 6 years old in 2013. 
Multistage cluster sampling method was utilized in which each kindergarten was considered as a 
cluster and data were collected by a researcher-made questionnaire designed based on Health Be-
lief Model (HBM). Validity and reliability of questionnaire were confirmed by a pilot study. ANOVA 
and Pearson Correlation Coefficient were conducted using SPSS, version 18. The mean and standard 
deviation of knowledge and practice were 6.96 ± 2.14 and 15.47 ± 1.54 respectively. Means and 
standard deviation of Health Belief Model constructs (perceived susceptibility, perceived severity, 
perceived benefits, perceived barriers and self-efficacy) were 17.64 ± 2.50, 22.02 ± 2.55, 20.90 ± 
2.38, 27.56 ± 5.20 and 21.49 ± 3.18 respectively. More participants were in the moderate levels of 
knowledge (74.3%) and practice (45.7%). These findings revealed a significant relation between 
practice and perceived susceptibility (p = 0.02), perceived barriers (p = 0.001), self-efficacy (p = 
0.014) and cues to action (p = 0.016). Based on the current study, the intervention based on Health 
Belief Model can be useful to improve preventive behaviors of Urinary Tract Infection. 
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1. Introduction 
Urinary Tract Infection (UTI) is one of the most common bacterial infections among children [1]. The studies 
reveal that the prevalence of infection depends largely on age and gender of children [2]. Approximately, 2% of 
boys and 8% of girls are affected at the age of 7 years old [3]. In terms of epidemiological studies, it is estimated 
that about 150 million general patients are annually diagnosed with urinary tract infection and that a minimum 
amount of $6 million is the cost expense for care [4]. Although advanced methods of diagnosis and therapy exist, 
gripped persons are infected with long-term complications of urinary tract infection, such as “renal scaring 
which can subsequently lead to hypertension, uremia, complications during pregnancy (preeclampsia) [5] and 
even chronic kidney disease” [6] [7]. Another problem in Urinary Tract Infections (UTIs) is bacterial resistance 
and the most important risk factor for development of this problem is the previous exposure to microbial agents 
[8] [9]. In addition, in 25% - 40% of children with urinary tract infections, there are vesico-ureteral reflux (VUR), 
which has a high impact on health-care costs and health status of affected children [10], while this problem is 
preventable in many cases. Also, an appropriate preventive health behavior can develop personal immune against 
the disease. The available evidence shows the important role of timely diagnosis and treatment in childhood 
UTIs to prevent long-term outcomes of the infection [11]. For early diagnosis and treatment of childhood UTIs, 
high level of knowledge about the disease and its warning signs are important among parents [12]. 

Effective health education interventions are largely designed based on theories and models [13]. Theories can 
be implemented successfully in health behavior change and maintenance [14]. From several models utilized for 
individual health, education program designing is Health Belief Model (HBM) [11]. HBM explains the failure of 
people to accept prevention of disease or screening tests to discover asymptomatic disease [15]. According to 
this model, possibility of acquiring the preventive behaviors in each person is affected by his perceptions about 
the condition: perceived susceptibility (beliefs about the likelihood of getting a disease or condition); perceived 
severity (feelings about the seriousness of contracting an illness or of leaving it untreated include evaluations of 
both medical and clinical consequences and possible social consequences); perceived benefits (personal under-
standing of the profit resulting from the adoption of preventive behavior); perceived barriers (the potential nega-
tive aspects of a particular health action); cues to action (the stimulus accelerating decision making and cause 
feel the need to perform the behavior); self-efficacy (the conviction that one can successfully execute the beha-
vior required to produce the outcomes) [16]. Because of high prevalence of urinary tract infection in children, 
the prominent importance of knowledge and preventive behavior on prevention and timely treatment of UTI is 
the corner stone of activities which are exerted to prevent the disease among children. Therefore, this study was 
intended to identify determinants of preventative behaviors of urinary tract infection based on Health Belief 
Model among mothers with children less than 6 years old.  

2. Methods  
This study was a descriptive analytical study and foreground for future interventional study and has been done 
among mothers with children less than 6 years old in kinder garden in 2013. The required sample size calculated 
based on the sample volume determination formula, mean of perceptions and the preventive behaviors of UTI. 
As such approximately 70 mothers who had children less than 6 years old selected and entered into the study. To 
select a representative sample, a multistage cluster sampling was applied. Among the total kinder gardens of 
sixth district in Tehran, three kinder gardens were selected as a cluster. Then children in these three kinder gar-
dens were included in our study consecutively. Data collection tool was a questionnaire designed by researcher 
based on the constructs of HBM. For the purpose of the content validity, the questionnaire was tested by a group 
of health education and promotion experts. To assess the internal consistency of the instrument Cronbach’s α 
Coefficient was calculated. Cronbach’s α of 0.70 and above was considered acceptable [17]. In this study, 
Cronbach’s α was 0.77. Reliability was evaluated using test-retest method. Twenty mothers completed the ques-
tionnaire twice with time intervals of two weeks. 

The questionnaire was designed in three parts: The first section includes 11 items measure demographic cha-
racteristics of mothers such as age, marital status, employment and educational level, second part consists of six 
items to measure knowledge about Urinary Tract Infection (Cause of disease, signs and symptoms, complica-
tions, prevention methods) and third part consists of four items to assess the performance of maternal behavior 
which guided by HBM. Questions related to HBM constructs were based on five points Likert scale that ranges 
from strongly disagree with score 1 to strongly agree with score 5. This score was then summed, with increasing 
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scores reflecting an increasing degree of performance maternal behavior. Accordingly, for perceived susceptibil-
ity, perceived severity, perceived benefits and perceived self-efficacy the maximum scores were 25 and the 
minimum 5 with a total of 5 items for each. Similarly for perceived barriers and cues to action the maximum 
scores were 35 and 15 respectively and the minimum 7 and 3 based on their items. 

The questionnaires were scored as follow: in knowledge section, scores were calculated from 12 score (1 = 
correct response, 0 = false response). In this section, according to mean ± standard deviation, the scores from 0 
to 4 consider as weak knowledge, 5 to 9 as moderate knowledge and above 10 as good knowledge. Twenty nine 
(29) attitude items were designed and the responses were recorded based on five point Lickert scale (1 to 5 
score). The highest score considered for completely agreement tendency and the lowest for quietly opponent. In 
perceived susceptibility section, the scores below 18 consider as weak, 19 to 21 as moderate and above 22 as 
good susceptibility. Also, scores between 5 to 19 considered as weak severity, 20 to 24 considered as moderate, 
then 25 and above considered as good severity. Similarly, scores from 5 to 18, scores from 19 to 23 and above 
24 considered as weak benefit, moderate benefit and good benefit, respectively. For barriers, scores from 7 to 24 
considered as weak barriers, 25 to 31 moderate barriers and 32 to 35 as strong barriers. Finally, scores from 5 to 
18, 19 to 23 and above 24 considered as weak, moderate and good perceived self-efficacy respectively. In the 
section of cues to action, we had 2 types of question (one question, multiple-choice of 14) which people permit-
ted select more than one choice, scores varied from 0 to 14 and 3 items in the internal cues to action. The scores 
below 12 consider as weak, 13 to15 as moderate and above 15 as good respectively. All of participants com-
pleted the questionnaires before and after educational intervention. The data were analyzed by SPSS version 18 
and STATA soft-ware. For statistical testing, ANOVA and Pearson Correlation Coefficient were used. p-value < 
0.05 was considered as statistically significant. 

Ethical Considerations 
The study received relevant approvals from Ethics Committee of Tehran University of Medical Sciences. Writ-
ten informed consent was filled by all participants and assured their responses would be analyzed confidentially.  

3. Results  

In this study, 14.3% of mothers were diploma and lower holder; the remains had college degrees. Additional 
sample characteristics are described in Table 1. The mean and standard deviation of knowledge and function 
were 6.96 ± 2.14 and 15.47 ± 1.54 respectively. 74.3% of mothers were at middle level score of knowledge and 
about 11.4% were in desired level. The means and standard deviation of mothers perceived susceptibility, per-
ceived severity, perceived benefits, perceived barriers, cues to action and self-efficacy were 17.64 ± 2.50, 22.02 
± 2.55, 20.90 ± 2.38, 27.56 ± 5.20, 13.31 ± 2.12 and 21.49 ± 3.18 respectively. The most important sources of 
information about prevention of UTIs were mass media such as Television (47.1%), books (58.6%), publications 
and magazine (41.4%). Posters were the lowest source for information (4.3%). One way ANOVA test was done 
to assess the relation between level of mother’s education, job status and preventive behaviors of UTIs and there 
was no significant relation (p > 0.05). Pearson Correlation Coefficient was used to assess the relation between 
preventive behaviors of UTIs and constructs of HBM. The result was showed a significant correlation between 
preventive behavior and HBM domains. The mean behavior score had strong correlation with perceived barriers 
(r = 0.45) and weak with perceived susceptibility (r = 0.24). However, there was no any meaningful relation 
between knowledge and function. Also, Pearson Correlation test showed a significant inverse correlation be-
tween maternal age and knowledge (r = −0.24, p = 0.045). Pearson Correlation was employed to assess the rela-
tion between constructs of HBM and the results were showed a significant relation between some of constructs 
(p < 0.05) (Table 2). 

4. Discussion 
This study found, majority of mothers were in the average level of knowledge and perceptions about childhood 
UTIs. The most of them did not have accurate information about causes of disease, signs and symptoms, com-
plications, predisposing factors and methods of prevention. A study by Baghiani et al. [18] showed most of the 
mothers were in the middle level of knowledge score which was consistent with our findings. In terms of pre-
ventive behaviors of UTIs, i.e. washing the child correctly, changing diapers after voiding and defecation and 
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Table 1. Demographic characteristics of the participants (mean ± SD, No, %, n = 70). 

Age (yrs) 35.54 ± 4.39 

Job No. (%) 

Household 11 (15.7) 

Employed 59 (84.3) 

Education level  

Diploma 10 (14.3) 

College degrees 60 (85.7) 

The number of children   

Only one child 60 (85.7) 

Two children 10 (14.3) 

Type of care   

Home 18 (25.7) 

Kindergarten 52 (74.3) 

History of infection  

Yes 10 (14.3) 

No 60 (85.7) 

 
Table 2. The relation between Health Belief Model constructs knowledge and Behavior. 

  Perceived 
Susceptibility 

Perceived 
Severity 

Perceived 
Benefits 

Perceived 
Barriers Self-Efficacy Cues to Action knowledge Behavior 

Susceptibility r −        

 p         

Severity r 0.131 −       

 p 0.279        

Benefits r −0.021* 0.498 −      

 p 0.865 0.001**       

Barriers r −0.006* 0.155 0.081 −     

 p 0.960 0.200 0.507      

Self-efficacy r 0.044 0.295 0.366 0.324 −    

 p 0.717 0.013* 0.002* 0.006*     

Cues to action r 0.294 0.033 0.003 0.222 0.063 −   

 p 0.014* 0.786 0.977 0.065 0.064    

Knowledge r 0.109 −0.013 −0.004 −0.043 0.009 0.041 −  

 p 0.370 0.915 0.976 0.721 0.938 0.735   

Behavior r 0.249 0.059 0.008 0.455 0.298 0.290 −0.034 − 

 p 0.041* 0.635 0.949 0.001** 0.014* 0.016* 0.872  
*Significant at <0.05; **Significant at <0.001. 
 
visiting the GP if there are any signs of infection the most of participants were in middle level of behavior. In 
this study, the mean score HBM constructs were indicates moderate level. However, in other similar study re-
ported by Baghiani et al. (2013) the most participants were scored high level [18]. According to previous studies 
perceived susceptibility and perceived severity (perceived threat) had a strong cognitive component that depends 
largely on knowledge of individuals [19]. The influence of knowledge on perceived susceptibility and perceived 
severity was similarly indicated in our finding. This implies, perceived susceptibility and perceived severity can 
be adjusted through increasing mother’s knowledge about childhood UTIs. Hence, planning an appropriate in-
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terventions based on HBM constructs could be useful. Also, other factors such as sociodemographic factors come 
into play here. Based on our results, the age of mothers had significant inverse relation with the mean score of 
mothers’ knowledge, so any intervention should be consider the characteristics of the target population. The as-
sessment of relation between the preventive behaviors of childhood UTI and some constructs of HBM (cues to 
action, perceived self-efficacy, perceived susceptibility and barriers) were showed a significant relation. Pre-
vious studies explain the important role of perceived barriers in prediction of behaviors [19]. The results re-
vealed mothers were adopted the preventive behaviors of UTI for their children while overcoming barriers, i.e. 
changing diapers after any voiding and defecation. So, reducing the psychological and tangible barriers could be 
effective in preventive behaviors. In studies were applied HBM for prevention of UTI [18], cardiovascular dis-
eases [20], addiction and drug abuse [21] revealed meaningful correlation between function and perceived sus-
ceptibility, perceived severity and self-efficacy has been found. Also, there was a significant correlation between 
self-efficacy and cues to action, perceived barriers and benefits. Furthermore, these studies showed the strong 
relation between perceived benefits and adoption of preventive behaviors, which were similar to our result. In 
this study, there was no any meaningful correlation between knowledge and behavior that was similar to study 
by Niksadat et al. (2013) on prevention of self-medication [22]. Our study demonstrates media such as Televi-
sion, books, publications and magazines were the most important sources for obtaining information about pre-
vention of UTIs. Hence, these are more acceptable among participants and could be used successfully as educa-
tional resources. Our project has some limitations because of time and budget constrain. The sample size col-
lected for the study was only 70 mothers who have children less than 6 years of age because, the time and budg-
et allocated for the study was too small. Because of this small sample size and other assumption of regression, 
regression test to assess the relations between each HBM domains and preventive behaviors, and the effect of 
each HBM on each others were not conducted. Therefore, in future studies to assess the relation between HBM 
domains and preventive behaviors of UTI and the effect of each HBM domains on each other to determine pre-
ventive behavior by regression which is an appropriate and powerful statistical test to estimate reliable effect on 
performing preventive behavior enrolling of sufficient sample size based on recommended formula and number 
of independent variable are compulsory. Also, due to limitation of similar studies conducted so far, this study 
fail to compare its findings to discuss effectively.  

5. Conclusion 
The study reviled that perceived susceptibility and barriers, cues to action and self-efficacy were the effective 
factors in preventive behaviors of UTI that confirmed the assumption of HBM which stated preventive beha-
viors based on the individuals’ beliefs. Hence, we would like to recommend theory-based educational interven-
tion approaches to enhance preventive behaviors of UTI among mothers to prevent children from UTI and its 
complications. 
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