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ABSTRACT

Background: Health education models and theories play an important role in designing interventions and
improving oral health.

Aim: To determine the predictors of the deciduous teeth health status in children by using the intervention
mapping (IM) protocol.

Methods: In this empirical study, the simple random sampling method was employed to select 60 mothers with6-
months-to-1-year-old children visiting the Comprehensive Urban Health Center No. 6 in llam, Iran. A
guestionnaire, designed through the intervention mapping protocol, was then utilized to analyze themat baseline
and 6 months after the educational intervention.The validity and reliability of the questionnaire had been confirmed
earlier.

Findings: There was a significant relationship between demographic variables and cognitive social structures
(CSS). In addition, five structuresof perceived self-efficacy, practice guidance, social norms, attitude, and
perceived barriers were identified as the strongest predictors of behavioral intention.

Conclusion:According to the results,the intervention mapping framework can be used as a basis for access to

intervening variables in oral health.
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INTRODUCTION

The mouth reflects the general health of the body, and the
teeth are the main components of the mouth®. According to
the World Health Organization, oral health is a necessity
and component of public health throughout life, and poor
oral health and untreated oral diseases can
profoundlyaffect the quality of life>. Deciduous teeth begin
to growat the age of six months old, whereas permanent
teeth start to grow from the age of six years old. Tooth
decay usually begins in childhood; however, its symptoms
may remain hidden for several years both for the child and
for parents or dentists®. According to the survey plan of
2016, the decayed, missing, and filled teeth (DMFT) index
in six-year-old children was 5.84 in Iran and 6.73 in llam
Province, of which 85.14% and 89% caseswere related to
the number of decayed deciduous teeth in Iran and llam
Province, respectively?. Studies have shown that factors
related to premature decay in children include
Streptococcus mutans, visible dental plaque or poor oral
hygiene, socioeconomic status, parental education, oral
flora, enamel hypoplasia, bottle-feeding especially at
bedtime, prolonged breastfeeding, bad mood, bottle-
feeding during the day, males, sleeping with a bottle, ethnic
and racial status, and parental education®>. The most
important barriers to children’s dental health behavior by
mothers are maternal inability to transfer the brushing and
flossing knowledge, low educational level, fatigue, laziness,
impatience, depression, lack of time, and toothpaste
expensiveness®’. In 1-to-3-year-old children, parents are
the main caregivers for oral hygiene who teach the child
about brushing, the right amount of toothpaste (the size of
a pea), and flossing.

Given the importance of deciduous teeth in children’s
health, proper understanding of the dental condition and
treatment of this group arethe most important prerequisites
for healthcare planning in any country [8]. Success in any
field can be increased through management and planning,
and this is a task of any program manager. As a planning
framework of health promotion programs, the IM
protocolwill be employed to explain the predictive
framework of tooth decay prevention behavior and to
develop a theory-based training program. The IM protocol
was first introduced in the Journal of Health and Behavior
in 1998 by Kay Bartholomew and Guy Parcel from the
University of Houston, Texas, and GerjoKok from the
University of Maastricht in the Netherlands.This protocol
consists of six steps including 1) needs assessment of the
health problem, 2) construction of the matrix or tables of
change objectives in people behavior and environmental
factors, 3) selection of theory-based intervention methods
and selection or creation of practical applications for
theoretical methods, 4) planning of intervention program, 5)
planning for adoption, implementation, and sustainability of
the program, and 6) planning for evaluation of the program
[9]. Due to the important roles of mothers in relation to
other contexts, a family-centered study was conducted to
determine the predictors of the deciduous teeth health
status in children based on the intervention mapping
protocol.

MATERIALS AND METHODS

This empirical study was conducted on mothers with 6-
month-to-one-year-old children in Illam within the 2018-
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2019 period. The mothers were selected through the
simple random sampling method.
2
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In this formula, the mean and standard deviation
(brushing behavior), proposed in Karami, Shakeri Nejad,
Kabir iet al.’s dissertations, were used [10] and considering
a=0.95 and B=80%,and the sample size was calculated 30
mothers for each group.

The total population of District One is 110,000, of
whom 5,5141 are mothers. District 1 has 9 comprehensive
urban health centers including the Comprehensive Urban
Health Center No. 6. This center covers 14,856 people, the
highest population among urban centers, indicating the
high population density of this district. This centercovers
7605 mothers. The necessary sample was randomly
selected from mothers invited to participate in the study at
the Comprehensive Urban Health Center No. 6 and
randomly divided intointervention and controlgroups.

The inclusion criteria were having a child of 6 months
to one year, having a healthy child, having a health record,
and having the minimum literacy or reading and writing.
The exclusion criteria were pregnancy, underlying disease
of the mother and the child, separation, and divorce.

The data were collected through a questionnaire. The
guestionnaires of references 11-16 were employed to
developthe structures of a questionnaire withinthe
framework of the intervention mapping approach. The
items of the questionnaire were then discussed and
reviewed in the meetings of the research team.The
researcher was also present to answer the possible
questions of the participants. The questionnaire consisted
of 2 partsithe first of whichpertained to demographic
characteristics including the child age (month), the mother
age (year), the mother education (dropout, diploma,
university), the mother job (housewife, unemployed,
freelancer, employee), the spouse age (year), the spouse
education (dropout, diploma, university), and the spouse
job (retired, unemployed, freelancer, employee).

The second part pertained to the cognitive social
structures (CSS) and consisted of 13 information
assessment items (0=0.75)with a score range of 0-26(for
example, deciduous tooth decay can underlie permanent
tooth decay), 5 attitude assessment items (a=0.71) with a
score range of 5-25 (for example, it is important for me that
my child has beautiful and healthy teeth), 4 perceived
severity items (a=0.81) with a score range of 4-20 (for
example, deciduous tooth decay can underlie permanent
tooth decay),4 perceived benefits items (0=0.71)with a
score range of 4-20 (for example, if my child has healthy

deciduous teeth, he will also have healthy permanent
teeth), 4 perceived barriers items (a=0.71) with a score
range of 4-20 (for example, | am busy and cannot control
my child’s brushing every night), 5 perceived self-efficacy
items (a=0.78) with a score range of0-25(for example, | can
make healthy snacks for my child), 5 behavior intention
items (0=0.70)with a score range of 5-25(for example, |
have decided to brush my child’s teeth after each meal and
food), 3 practice guidanceitems (0=0.73)with a score range
of 3-15-3(for example, my spouse reminds me not to forget
brushing my child), 4 social norms items (a=0.74)with a
score range of 4-20(for example, it is important for me to
know what others think and say about my child’s mouth
and teeth),and 4 subjective norms items (a=0.76)with a
score range of 4-20 (for example, my friends care about the
oral health of their children). All items were measured on a
Likert scale from 1 (totally disagree) to 5 (totally agree).

The questionnaire validity of was determined by
usingthe two indicators of content validity ratio (CVR) and
content validity index (CVI). CVR was measuredby
providing the questionnaire to 10 experts in health
education and health promotion and dentists, and the
necessary modifications were made. In addition, the
questionnaire construct validity was determined through
exploratory analysis, whereas the questionnaire reliability
was examined and confirmed using Cronbach’s alpha. The
data of both groups were then collected at baseline and six
months after the educational intervention.The data were
then analyzedin SPSS 21 through statistical tests of linear
regression, ANOVA, and correlation at the significant level
of 95%.

RESULTS

The mean age of mothers and their spouses were 34+5.8
and 31.8+6.09 years in the intervention group and 38.2+7.6
and 36.1+7.2 years in the control group, respectively.

Half of the mothers (50%) and the spouses (45%) had
a diploma or higher. The majority of mothers were
housewives (61.5%) and 85% of their spouseswere
employed. Table 1 shows the demographic characteristics
of the participants.

According to the correlation test of the intervention
and control groups,there was a significant relationship
between  cognitive-social  structures  (CSS) and
demographic variables (Tables 2 and 4). In addition, a
significant correlation was found between some cognitive-
social structures in the two groups (Tables 3 and 5).

The linear regression analysis was performed at
baseline in the intervention and control groups to explain
the variables affecting the oral health behavior among
children. According to Table 6, Model 5,obtained from
combination of attitude, barriers, self-efficacy, practice
guidance, and social norms,can explain 30% of variance of
oral health behaviorintention among children in Iranian
society.
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Table 1: Demographic characteristics of the participants

Intervention group Control group
Variable Number Percent Number Percent
(n=30) (n=30)

. Male 17 28.3 14 23.3
Child's gender  I"F e ale 13 21.7 16 26.7
Mother’s Secondary 8 3.3 7 11.7
education Higher 22 36.7 23 38.3
Father's Primary 3 5 4 6.7
education Sgcondary 12 20 14 23/3

Higher 15 25 12 20
Mother’'s Housewife 18 30 19 31.7
occupation Employed 12 20 11 18.4
, Employed 26 43.4 25 41.7
E:ét;ra?ion Unemployed 4 6.7 4 6.7
Retired 0 0 1 1.7
Table 2: The correlation coefficient matrix between cognitive and underlying variables (Intervention group)
Variable Child Child Moth(_ar Mgther Sp_ouse
age gender | education job job
Information 0.484"
Perceived severity 0.442"
Attitude 0.482" 0.389°
Perceived benefits 0.515"
Perceived barriers 0.629" 0.456*
Perceived self-efficiency 0.361*
Behavior intention 0.371* 0.372"
Social norms 0.413"
Subjective norms 0.371*
" Significance at level 0.01 " Significance at level 0.05

Table 3: The correlation coefficient matrix of variables of constructs based on the IM protocol (Intervention group)

Constructs | Information | Attitude | Severity | Benefits | Barriers Pr_act|ce .Sdf' _Behav_|or Social | Subjective
guidance | efficiency | intention norms norms
Attitude 0.423
Severity 0.463"
Barriers 0.531"

" Significance at level 0.01

" Significance at level 0.05

Table 4: The correlation coefficient matrix between cognitive and underlying variables (Control group)

Constructs Mother Spouse Child age Child Mpther Spou;e Spouse
age age gender job education job
Information 0.379"
Attitude 0.408"
Perceived benefits 0.365
Percgl\{ed self- 0.378" 0.451° 0477
efficiency
Behavior intention 0.577" 0.588" 0.462" 0.457"
Social norms 0.389"
Subjective norms
" Significance at level 0.01 " Significance at level 0.05
Table 5: The correlation coefficient matrix of variables of constructs based on the IM protocol (Control group)
Constructs | Information | Attitude | Severity | Benefits | Barriers Pr'actlce Sglf— _Behav_lor Social | Subjective
guidance | efficiency | intention norms norms
Information 0.415" 0.405" 0.576"
Attitude 0.501"
Self- 0.452" 0.566"
efficiency
Beha\_nor 0.552"
Intention

" Significance at level 0.01

Significance at level 0.05

Table 6: Linear regression model for information, attitude, severity, benefits, barriers, self-efficacy, practice guidance, behavior intention,
social norms, and subjective norm before educational intervention in the intervention and control groups

| B

SEB

| Standardized B | T

P-value |
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Step 1

Knowledge 0/034 0.108 0.055 0.315 0.756
Attitude 0.319 0.162 0.407 1.966 0.063
Severity 0.197 0.150 0.231 1.312 0.205
Benefits 0.008 0.115 0.010 0.071 0.944
Barriers 0.328 0.113 0.438 2.907 0.009
Self-efficacy 0.098 0.109 0.156 0.896 0.381
Practice guidance 0.143 0.236 0.120 0.606 0.551
Social norms 0.293 0.138 0.347 2.119 0.047
Subjective norms 0.116 0.149 0.168 0.778 0.446
Step 2

Knowledge 0.035 0.104 0.057 0.336 0.740
Attitude 0.319 0.158 0.407 2.018 0.056
Severity 0.199 0.146 0.232 1.362 0.188
Barriers 0.327 0.110 0.437 2.983 0.007
Self-efficacy 0.096 0.104 0.154 0.921 0.368
Practice guidance 0.144 0.230 0.121 0.625 0.539
Social norms 0.294 0.135 0.347 2.182 0.041
Subjective norms 0.116 0.145 0.169 0.805 0.430
Step 3

Attitude 0.343 0.139 0.438 2.476 0.021
Severity 0.203 0.142 0.238 1.432 0.166
Barriers 0.324 0.107 0.434 3.028 0.006
Self-efficacy 0.095 0.102 0.152 0.927 0.364
Practice guidance 0.127 0.220 0.107 0.577 0.570
Subjective norms 0.296 0.132 0.349 2.241 0.035
Social norms 0.136 0.130 0.197 1.041 0.309
Step 4

Attitude 0.307 0.134 0.391 2.283 0.032
Severity 0.185 0.141 0.216 1.307 0.204
Barriers 0.304 0.105 0.406 2.880 0.008
Self-efficacy 0.151 0.087 0.242 1.749 0.094
Practice guidance 0.248 0.187 0.208 1.325 0.198
Social norms 0.357 0.118 0.422 3.021 0.006
Step 5

Attitude 0.219 0.118 0.279 1.854 0.076
Barriers 0.341 0.103 0.457 3.320 0.003
Self-efficacy 0.156 0.088 0.250 1.781 0.088
Practice guidance 0.342 0.175 0.288 1.958 0.062
Social norms 0.330 0.108 0.472 3.279 0.003
Step 6*

Barriers 0.353 0.108 0.472 3.279 0.003
Self-efficacy 0.126 0.090 0.202 1.396 0.175
Practice guidance 0.453 0.172 0.381 2.634 0.014
Social norms 0.386 0.120 0.455 3.222 0.004
Final model: Adjusted R-squared = 0.500, F =30/019 and p<0.001

DISCUSSION

Since mothers are usually responsible for the oral health of
children under the age of 6, and preschool children are not
adequately grown to take care of their mouth and teeth,
many characteristics of mothers can be reflected in
children’s oral health behavior'’. Parental influence is one
of the most important factors in maintaining oral health in
children, and involving parentsin improving children’s
health behavior is more effective than self-learning
methods*é1°,

Education is one of the most important socioeconomic
indicators that can affect the information, attitude, and skills
necessary to adopt health-related behavior. People with
higher education seemto have access to different and more
resources to acquire knowledge and information;therefore,
education of parents can better affectthe oral health of

children?. In this study, a significant relationship was found
between the control and intervention groups in parental
educationvariable and cognitive social structures (CSS)
such as perceived self-efficacy,behavior intention, and
subjective norms.According to studies, mothers’ education
has a significant relationship with information and attitude,
and highly educated mothers have a more positive attitude
and a higher level of knowledge about their children’s oral
health?-?5, In this study, a significant relationship was found
between parents’ occupation with perceived severity,
attitude, barriers, subjective norms, and behavior intention
structures.This can be attributed to the fact that working
mothers have more contact with people in society and
spend a larger share of their income for health care of
themselves and their children. Numerous studies have
shown a significant relationship between parents’
occupation and the attitude towards children’s oral health
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[26].In some other studies, no significant relationship was
found between parents’ occupation and attitude [27].In
addition, an inverse relationship was reported in other
studies between mothers’ job and their performance in
caring for their children’s oral health, and working mothers
had less time to care for their child’s oral health [28].
Jackson et al.found an inverse relationship between
socioeconomic status and deciduous tooth decay [29]. In
this study, a statistically significant relationship was found
between the age of parents and the behavior intention
construct. In other studies, age had a statistical significant
relationship with informationand attitude constructs [30].
There was also a significant relationship between behavior
intention and the two constructs of information and self-
efficacy in the control group. According to other studies
conductedonthe effect of oral health behavior intention on
constructs of attitude and abstract norms, behavior
intention had a positive, significant relationship with attitude
and abstract norms.This finding is inconsistent with the
results of the present study3-34,

Before the educational intervention was performed in

this study, Model 5, includingthe constructs of attitude,
barriers, self-efficacy, practice guidance, and social norms,
accounted for 30% of the variance of behavior intention.
The two constructs of abstract norms and attitude
accounted for 63% and 27-52% of behavior change
variance in the study of Peyman et al. and some other
studies, respectively[32, 35].Hosseini et al. showed that the
two constructs of subjective norms and attitude accounted
for 66% of behavior change variance [36]. In a study by
Pakpouret al., 51% of brushing behavior variance pertained
to the three constructs of attitude, abstract norms, and
control of perceived behavior®”.
Other studies emphasized the role of attitudes, subjective
norms, and self-efficacy as strong predictors of oral health
behavior.Only one study stated that self-efficacy accounted
for 36% of flossing behavior variance3-4L,

CONCLUSION

According to the findings of this study, cognitive factors,
especially 5 determinants of attitude, barriers, self-efficacy,
practice guidance, and social norms had effective roles in
preventing deciduous teeth decay in children in the Iranian
society. Therefore, it seems absolutely necessary to
consider the cognitive components in providingpreventive
intervention programs.
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