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ABSTRACT

Background: Household accidents are the main cause of mortality among children under 6 years. In many cases, these 
accidents lead to permanent disability and death in children. Aims and Objectives: This study aimed to compare the effect 
of multimedia and short message service (SMS) as preventive behavior education in household accidents on knowledge, 
attitudes, and performance of mothers with 1–5-year-old children. Materials and Methods: A total of 100 mothers with 
children between 1 and 5 years old were randomly selected. A data collection tool was a questionnaire to assess knowledge 
and attitude and performance of mothers in terms of preventive behaviors in household accidents. Descriptive statistics 
and inferential statistics were used for data analysis. Results: The results showed a significant difference in mean scores 
of knowledge in SMS group before (25.63 ± 3.69) and after intervention (28.2 ± 3.38), knowledge in multimedia group 
before (22.62 ± 6.65) and after (28.86 ± 2.23), performance in SMS group before (24.26 ± 4.36) and after (28.62 ± 2.98), 
performance in multimedia group before (23.76 ± 6.50) and after (28.78 ± 2.0), and attitudes of mothers in SMS group 
before (36.75 ± 3.86) and after (38.62 ± 5.51). Conclusion: The results showed that both SMS and multimedia education 
increased knowledge, attitude, and performance of mothers in the prevention of household accidents. Both SMS and 
multimedia methods were taught to mothers in studied centers to reduce childhood household accidents significantly.
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INTRODUCTION

Accidents are leading cause of death and disability in the 
world.[1] According to the World Health Organization, 
accidents are unprecedented and lead to detectable damage.[2] 
Children are more vulnerable to accidents than adults since 
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they cannot detect danger.[3] In many cases, accidents cause 
permanent disability and mortality. Accidents also impose 
great psychological strains on families and society.[4] 
According to a report of the World Health Organization in 
2008, mortality rate in children under 5 years of age has 
decreased from 72 in every 1000 children in 1999 to 35 in 
every 1000 children in 2006. However, it is acknowledged 
that children are still vulnerable to many risks. Microscopic 
organisms and viruses are no longer major threats to 
children’s health. On the other hand, lifestyle, environment, 
and social conditions put children at risk of accidents in the 
modern era.[5] Contrary to public notion that the house is a 
safe environment, one-third of accidents occur at home.[6] 
A household accident refers to traumatic events occurring 
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at home or around the house. Household accidents cause 
high rates of disability. In other words, several thousand 
children are disabled as a child die of household accidents.[7] 
Children live in an environment designed by adults. Thereby, 
children are not guilty of household accidents. On the other 
hand, parents play the most important role in maintaining 
the health of children. Hence, parental education and safe 
environment for children are inevitable measures that 
reduce accidents.[8,9] Various studies have shown that most 
accidents involving children <5 years of age are falls, 
burns, and poisoning, drowning, and swallowing hard 
objects.[8,10,11] Given the importance of this subject matter 
and great strains of household accidents on society, it is 
essential to develop training programs to enhance public 
knowledge and performance so that they can prevent 
household accidents.[12] Formal and informal education is 
one of the cheapest methods to prevent household accidents. 
Behavioral change (development of preventive behaviors) 
and skill training programs can reduce household accidents. 
These are the best type of treatment.[13] The effectiveness of 
education and behavioral change depends on the training 
method.[14,15] There are different training methods including 
group discussions, face-to-face, lectures, multimedia 
software, and online materials.[16,17] Nowadays, e-learning 
and distance education are main training methods in the 
health sector in developed countries.[18,19] Multimedia 
software benefits from attractive dynamics and effects 
in text, audio, and video. They can easily communicate 
with users and support mobile messaging system used as 
an auxiliary tool in training programs. These two training 
methods are effective in health-oriented programs.[20-23] Given 
vulnerability of children and since parents and particularly 
mothers are main caregivers of children, household accidents 
can be prevented by training programs and emphasis on the 
issue that household accidents can be prevented by effective 
measures.[24,25] Considering the extent of the use of cell phone 
and internet as communicational tools in modern society, the 
present study aimed to examine and compare the effects of 
multimedia and short message service (SMS) on knowledge, 
attitudes, and performance of mothers with children from 1 
to 5 years old in prevention of household accidents.

MATERIALS AND METHODS

This was a clinical trial. A list of health centers in Bushehr was 
prepared. The clinical trial code is IRCT2016010312830N17 
at the International Center for Clinical Trials of Iran. Two 
clinics were randomly selected among the health centers. 
Then, one clinic was assigned to each study group. The 
participants were selected from mothers of children from 1 
to 5 years old visiting selected centers. A unique clinic was 
assigned to each study group to prevent communication 
and exchange of information between the two groups. The 
sample size was calculated as 50 in each group (total = 100) 
using Altman nomogram assuming the target difference = 

0.4 standard deviation (SD) = 0.5, standard difference = 
0.8, confidence interval = 95%, and power = 80%. Informed 
consents of the participants were collected before the study. 
Inclusion criteria were mothers with children from 1 to 5 
years old, basic familiarity with computer and messaging 
system and WhatsApp. Exclusion criteria were dissatisfaction 
of the mothers with participation in the project and mothers 
with mental disorders and incurable diseases. Educational 
compact disks (CDs) containing attractive images and 
training texts about household accidents (including poisoning 
[etergents, medicines, and plants, fall, suffocation due to 
swallowing hard objects, drowning, burns, insect stings, 
and bites by pets) and preventive methods were distributed 
among the mothers. Contents of these CDs were reviewed 
and confirmed by experts. The other group received two 
daily text messages containing educational images and 
materials. Thirty educational messages were designed which 
were sent to mothers during 15 days. It should be noted that 
educational content of SMSs and CDs was identical. Both 
groups were examined at pre-test and post-test (1 month after 
the intervention). Data collection tool was a questionnaire 
developed by the author. The questionnaire contained 
demographic information and specialized questions designed 
based on a review of the literature. Demographic data 
encompassed age of mother, age of children, number of 
children 1–5-year-old, marital status, education, occupation 
of mothers (in medicine or not), and a history of household 
accidents during the past year. Specialized questions covered 
area of knowledge (10 questions), attitude (10 questions), 
and performance (10 items). A five-point Likert Scale was 
used to score the items in area of mothers’ attitudes (strongly 
disagree, disagree, no idea, agree, and strongly agree). 
A three-point Likert Scale was used to score the items in the 
areas of mothers’ knowledge and performance (yes, no, and 
I do not know). A positive answer was given three scores, 
a negative answer was given one score, and I do not know 
was given two scores. The questionnaire was distributed 
among ten faculty members and experts in Bushehr 
University of Medical Sciences to examine the validity of the 
questionnaire. The content of the questionnaire was modified 
by views of experts and faculty members. The questions 
with content validity ratio (CVR) less than desired value 
were excluded from the study. Content validity and content 
validity index (CVI) were calculated using Excel software. 
CVI was calculated above 0.7 for all questions. CVR was 
calculated above 0.6 for all questions. Confidence factor was 
calculated as 0.905 for knowledge, 0.807 for attitudes, and 
0.731 for performance using Cronbach’s alpha coefficient. 
Kuder–Richardson coefficient was calculated as 0.902 for 
knowledge, 0.762 for attitude, and 0.720 for performance. 
Descriptive statistics (percent, mean, and SD), inferential 
statistics (independent t-test, paired t-test, analysis of 
variance, and Pearson correlation coefficient), and SPSS 16 
were used for data analysis. A statistically significance level 
was considered as P < 0.05.
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RESULTS

The findings showed that majority of mothers had one child 
and a bachelor degree. Most mothers in the SMS group were 
housewives and most mothers in the multimedia group were 
employed. Chi-square test results showed no significant 
difference between SMS and multimedia groups in terms 
of mothers’ occupation, areas of occupation of mothers, 
education, and household accidents [Table 1]. Paired t-test 
results showed a significant difference in scores of knowledge 
and performance of mothers in both intervention groups 
(multimedia and SMS) a month after the intervention. Mean 

score of mothers’ knowledge and performance in preventing 
household accidents had increased a month after the 
intervention. However, no significant difference was found 
in scores of attitudes of mothers in the intervention groups 
1 month after the intervention [Table 2]. Mann–Whitney test 
results showed a significant difference in mean scores of 
knowledge and attitudes of mothers in SMS and multimedia 
groups. The mean scores of knowledge and attitudes in the 
multimedia group were higher than SMS group. However, no 
significant difference was found between the two groups in 
scores of performance [Table 3]. Pearson correlation results 
showed that attitudes of mothers improve as their knowledge 
increases in SMS group (r = 0.460). Performance of mothers 
was also enhanced as their attitudes improved (r = 0.329). 
Linear and direct relationships were found between scores 
of knowledge and attitude (r = 0.745), scores of knowledge 
and performance (r = 0.664), and scores of attitude and 
performance (r = 0.612) 1 month after the intervention. 
Performance of mothers was enhanced as their knowledge 
increased (r = 0.310) in multimedia group before intervention. 
Performance of mothers also increased as scores of attitudes 
was increased (r = 0.343) [Table 4].

DISCUSSION

The results showed a statistically significant difference in 
mean scores of knowledge in SMS and multimedia groups 
during the studied period. This result indicated that mean 
scores of knowledge of mothers in preventing household 
accidents had increased 1 month after the intervention 
compared to before intervention. This shows that multimedia 
and SMS-based intervention and training programs had 
increased mothers’ knowledge in preventing household 
accidents. The effects of multimedia training programs on 
knowledge and training period (a month) were examined 
in other studies too. Accordingly, the results of this study 
were consistent with the results of the studies conducted by 
Ajorpaz et al., Zadeh et al., Chung et al. (2013), and Zarei 
et al. They stated that training methods using multimedia 
software increased nursing students’ knowledge on 

Table 1: Frequency of demographic variables among 
participants by type of intervention

Demographic factors Frequency (%) P
Multimedia SMS

Number of children 1 47 (95.9) 42 (84) 0.781
2 2 (4.1) 8 (16)

Birth order 1 41 (83.7) 39 (78) 0.513
2 8 (16.3) 10 (20)
3 0 (0) 1 (2)

Marital status Married 49 (98) 50 (100) -
Divorced 1 (2) 0 (0)

Degree Under 
diploma

0 (0) 12 (24) 0.237

Diploma 13 (26) 12 (24)
Associate 
degree

7 (14) 5 (10)

Bachelor 27 (54) 25 (50)
M.sc 3 (6) 3 (6)

Mother’s occupation Housewives 19 (38) 28 (56) 0.071
Employed 31 (62) 22 (44)

Areas of occupation Medical 
science

4 (12.9) 8 (36.4) 0.055

Etc. 27 (87.1) 14 (63.6)
Household accidents No 7 (87.5) 20 (76.9) 0.439

Yes 1 (12.5) 6 (23.1)

SMS: Short message service

Table 2: Comparison of mean scores of knowledge, attitude, and performance of mothers in preventing household 
accidents in two groups of SMS and multimedia

Variable Group Stage P
Mean±SD

Pre‑intervention 1 month after intervention
Knowledge SMS 28.2±3.38 25.63±3.69 <0.001

Multimedia 28.86±2.23 22.62±6.65 <0.001
Attitude SMS 38.62±5.51 36.75±3.86 0.056

Multimedia 37.27±4.28 38.17±2.87 0.057
Performance SMS 28.62±2.98 24.26±4.36 <0.001

Multimedia 28.78±2.0 23.76±6.50 <0.001

SMS: Short message service, SD: Standard deviation
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gastrointestinal surgery technology and cardiopulmonary 
resuscitation.[26-29] Moghadam et al. (2014) also showed the 
usefulness of educational SMS in self-care behaviors among 
patients with Type II diabetes.[30] Chou et al. (2011) also 
showed the usefulness of routine training through multimedia 
in increasing knowledge of kidney patients.[31] Lo et al. also 
mentioned the effect of multimedia educational in increasing 
and improving knowledge of patients with a stoma about 
self-care services.[32,33] These results indicate that SMS- and 
cellphone-based applicable interventions and programs 
and multimedia tools can be used to improve individual 
health in developing countries.[33-36] The results showed a 
statistically significant difference in scores of knowledge 
and performance of mothers in both intervention groups of 
multimedia and SMS 1 month after the intervention. This 
reflects the effectiveness of interventions in the prevention 
of household accidents among children. The results are 
consistent with the results of previous studies. So far, no study 
has examined the relationship between demographic factors 
and knowledge score based on the type of training method 
or intervention . The results are consistent with the results 
of the studies conducted by Shrestha et al. (2014), Kamal 
(2013), LeBlanc et al. (2006), LeBlanc et al. (2006), Mirzaie 
et al. emphasized increase in knowledge on prevention of 

household accidents in women with higher education.[37] 
Kamal and LeBlanc et al. noted the relationship between 
knowledge and education.[38-40] Demographic results of 
this study showed that majority of participants had more 
than diploma degree and only a small number of mothers 
had less than diploma degree. The results showed that both 
multimedia-based education (SMS and multimedia) increase 
knowledge of mothers with children aged one to five visiting 
health centers in Bushehr. Both training methods can be used 
to prevent household accidents. Mann–Whitney test results 
showed a significant difference in mean scores of knowledge 
and attitudes of mothers in SMS and multimedia groups. 
Moreover, the difference in mean scores of knowledge and 
attitude in multimedia group was higher than SMS group. 
This may be due to the issue that multimedia is dynamic, 
benefits from attractive and beautiful audiovisual and graphic 
effect, and communicates easier with users compared to 
SMS.

CONCLUSION

The results of this study showed that multimedia tools (e.g., 
SMS and multimedia) are effective educational tools for 
improving the performance of mothers with children aged 
one to five to prevent household accidents. It is recommended 
that a unique multimedia tool (e.g., SMS and multimedia) 
be used and selected according to societal requirements and 
demographic characteristics. Therefore, it is recommended 
that training programs in the form of multimedia messages 
(e.g., SMS and multimedia) be produced and offered to 
healthcare centers and health policy-makers. Limitation of 
the study was reluctance of mothers to participate in the study. 
To overcome this issue, the mother was motivated through 
explaining objectives of the project. Another limitation of 
this study was difficulty in arranging next meetings with 
mothers, which was resolved through frequent follow-up and 
contacts with the mothers. It is also suggested that the effect 
of such interventions as multimedia and SMS be examined 
in two groups of mothers with children under 5 years (with 

Table 3: Comparison of the difference in mean scores 
of knowledge, attitude, and performance in preventing 
household accidents in multimedia and SMS groups

Variable Group Mean±SD 
difference

95% CI P

Knowledge SMS 2.48±4.75 (−6.49, 
−1.72)

0.004
Multimedia 6.60±7.0

Attitude SMS 1.81±6.32 (0.63, 
5.4)

0.004
Multimedia −1.2±5.4

Performance SMS 4.24±5.61 (−3.26, 
1.74)

0.973

Multimedia 5.0±6.57

SMS: Short message service, CI: Confidence interval

Table 4: Determining the relationships between knowledge, attitude, and performance of mothers with children aged one to 
five in preventing household accidents in Bushehr by type of intervention

Groups Variable Pre intervention 1 month after intervention
Attitude Knowledge Attitude Knowledge

SMS Knowledge -- -- -- --
Attitude -- r=0.460

P<0.001
-- r=0.745

P<0.001
Performance r=0.329

P=0.029
r=0.080
P=0.608

r=0.612
P<0.001

r=0.664
P<0.001

Multimedia Knowledge -- -- -- --
Attitude -- r=0.198

P=0.187
-- r=-0.044

P=0.762
Performance r=0.085

P=0.577
r=0.310
P=0.029

r=0.343
P=0.015

r=0.033
P=0.818

SMS: Short message service
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and without household accidents). It is also recommended to 
examine the effect of classification of occupation types of 
the mothers on their knowledge, attitude, and performance to 
prevent household accidents.
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