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Abstract

BACKGROUND: The quality of future generations is largely determined by the growth and development of toddlers.
All parents want their children to grow and develop optimally.

AIM: The purpose of this study was to identify the determinants of growth and development of infants aged
3-12 months based on the Health Promotion Model (HPM).

METHODS: The study used a cross-sectional study design, which was conducted at the Banyuwangi District Health
Center. Respondents in this study were mothers who had infants aged 3—12 months as many as 217. The sampling
technique used was random sampling. The independent variables using the components of the HPM theory are
mother’s motivation, infant’s gestational age, perceived benefit, perceived barrier, perceived self-efficacy, and
activity-related affect. The dependent variable is growth and development. Growth assessment is obtained from
the BB/U value and compared with the z-score table. Developmental assessment was done using Pre-screening
Development Questionnaire. The relationship between each independent variable and the dependent variable was
analyzed using the Chi-square test. Determinants of growth and development of children under five were analyzed
using multiple logistic regression.

RESULTS: The results of the independent variable logistic regression test with growth showed that the variable with
p < 0.05 was the mother’s perceived self-efficacy with p = 0.013. While the independent variable logistic regression
test with development showed that the variable with p < 0.05 was the mother’s perceived barrier with a p = 0.000.

CONCLUSION: Based on the HPM approach, it was found that the determinant of infant growth was the mother’s
perceived self-efficacy, while the determinant of infant development was the mother’s perceived barrier. The growth
and development of toddlers can be achieved optimally through efforts to increase the mother’s perceived self-
efficacy and reduce the mother’s perceived barrier.

Introduction

The motor development of toddlers in the first
2 years of life is a very important stage of development
and is an indicator of general human well-being and
abilities. Motor skills in adulthood are a reflection of
motor success at toddler age [1]. Growth in toddlerhood
occurs very quickly but the pattern of growth in the
future can be predicted. If there is a growth disorder in
children, parents must evaluate the child’s food intake.
In toddlerhood, there is a critical period in which if the
toddler is malnourished, it will cause permanent growth
disorders, which even though in the future parents
try to meet the nutritional needs of children optimally,
this cannot change the condition of children who have
experienced disorders such as stunting [2].

The incidence of stunting in toddlers in 2000
decreased from 198.4 million children under five (32.6%)
to 150.8 million children under five in 2017 decreased
(22.2%). Stunting in Asia has decreased from 38.1% to

23.3% [3]. Stunting in children in developing countries
occurs at the age of under 5 years [4]. In 2017, there
were 151 million children under five in the world (22%)
experiencing stunting (growth below their average age).
About 75% of them are from Southeast Asia or Africa.
The high incidence of stunting has a negative impact on
human development in general with the risk of morbidity
and mortality in children, children’s intelligence, and the
risk of non-communicable diseases in future stages of
life. Globally, in 2017, there were 51 million children under
five (7.5%) experiencing wasting (very low body weight),
while 38 million children under five in the world (5.6%)
were obese (excess weight) [5]. Malnutrition in toddlers
accompanied by lack of stimulation is the main risk factor
for delayed development of toddlers in motor, cognitive,
social behavior, and school achievement aspects [6].

Providing adequate nutrition with responsive
parenting according to the child’s developmental stage
has a good influence on early childhood development [7].
Parents are always looking for information on how to
properly raise children [8]. Health education can prevent
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mothers from giving solid food early [9]. A child really
needs play activities that will facilitate the development
of children’s cognition [10]. Families need guidance on
the importance of providing developmental stimulation
to children [11]. If developmental problems are detected
early, children can be given more effective treatment, so
that further developmental deficits can be prevented [12].
There is a lot of data that show the importance of parental
guidance in raising children up to their adolescent [13].

Mother’s behavior in fulfilling children’s nutrition
can be evaluated by using the Health Promotion Model
(HPM) theory approach. The use of HPM in this study is
a theoretical perspective that explores the factors and
their relationship in health promotion efforts aimed at
improving health through improving maternal behavior
in optimizing child growth and development. HPM helps
nurses understand the determinants of maternal health
behavior in meeting child nutrition and developmental
stimulation. HPM is a guide for nurses to explore the
complex biopsychosocial process, which motivates
mothers to meet the nutritional and developmental
needs of their children [14].

Methods

Research design

This type of research is analytic observational.
Researchers try to explain the research variables and
examine the relationship between variables to gain an
understanding of the phenomenon under study. The
analysis of factors related to the growth and development
of infants aged 3—12 months with a theoretical approach
to the HPM is described in the Figure 1 below:
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Figure 1: Determinants of maternal behavior in fulfilling infant growth
and development based on the health promotion model

Setting and sample

The samples involved in this study were
mothers with babies aged 3-12 months who met
the criteria totaling 217 who were collected from the
Banyuwangi Regency Health Center in 2020 with a
random sampling technique.

Measurement and data collection

The independent variables include mother’s
motivation, baby’s gestational age, perceived benefit,
perceived barrier, perceived self-efficacy, and activity-
related affect. The dependent variable is growth and
development. Independent variables were collected
using a questionnaire. Assessment of infant growth is
carried out by measuring body length (PB), compared
to the WHO-NCHS standard data on the PB/U index.
Assessment of infant development was done using
Pre-Screening Development Questionnaire.

Data analysis

Data analysis includes descriptive statistics
and inferential statistics. Descriptive analysis is used
to provide a description of the data collected and
presented in tabular form. Chi-square test to determine
the relationship of each independent and dependent
variable. Multivariate analysis to determine the dominant
factors associated with growth and development of
infants with multiple logistic regression test.

Ethical considerations

This research has passed the health research
ethics review with No. 450/KEPK/STIKES-BWI.

Results

General characteristics of respondents are
based on Table 1. It is known that most respondents
aged >25 years with an average age of 29 as many as
153 (71%) respondents, education of most high school
education as many as 177 (81.56%) respondents, most
of the work not working as many as 156 (71.8%), birth
weight in infants found that almost all of them weighed
2500-4200 g by 201 (93%) respondents, gestational
age was mostly 37 weeks as many as 189 (87%)
respondents and baby growth data showed that most
of the 124 (57%) infants had good nutrition status.

The results of the chi-square test analysis
showed that the variables with p < 0.05, namely the
mother’s perceived self-efficacy with p = 0.000, baby’s
gestational age with p = 0.000, activity-related affect
with p = 0.001, perceived barrier with p = 0.002, and
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Table 1: General characteristics of respondents

Mother’s characteristic and experience (%) Mean + SD
Personal Factor
Mother’s Age
<25 years 64 (29) 29 +5.57
>25 years 153 (71)
Mother’s motivation
Strong 118 (54)
Weak 99 (46)
Ethnic group
Java 48 (22)
Non Java 169 (78)
Behavior specific cognition and affect
Perceived benefits of action
Positive 112 (52)
Negative 105 (48)
Perceived barrier of action
No obstacles 76 (35)
There are obstacles 141 (65)
Perceived self-efficacy
Strong 108 (49.7)
Weak 109 (50.2)
Activity-related affect
Strong 120 (55)
Weak 97 (45)
Interpersonal factors
Infant’s gestational age
<37 weeks 28 (13) 37.2+1.83
37-42 weeks 189 (87)
Birth weight
<2500 g 16 (7) 2926 + 385.12
2500-4200 g 201 (93)
Mother education
Primary school 8(3.68)
Junior high school 8(3.68)
Senior High School 177 (81.56)
College Graduate 24 (11.05)
Mother’s job
Housewife 156 (71.88)
Mother as employee 61 (28.11)
Situational factors: socioeconomic status
Monthly Income
1.000.000-3.000.000 149 (68.6) 1203000 + 616555,75
<1.000.000 68 (31)
Mother’s behavior in meeting the needs of growth and stimulation of infant development
Good 168 (77)
Not enough 49 (23)
Infant growth
Good nutrition 124 (57)
Malnutrition 64 (30)
Very malnutrition 29 (13)
Infant development
Appropriate 136 (62.6)
Suspect 73 (33.6)
Irrelevance 8(3.8)

mother’s motivation with a p value of 0.005 which
means that these variables have a relationship with
growth. The results of the logistic regression analysis
showed that the variable that had a p < 0.05 was the
mother’s perceived self-efficacy witha p =0.013 and an
OR value of 3.731 95% CI 1.318-10.562 which means
that the mother’s perceived self-efficacy is the most
important factor. Dominant in optimizing the growth of
infants aged 3—-12 months compared to other factors.
Perceived benefit variable, perceived barrier, mother’s
motivation, activity-related affect have p > 0.05 which
means that these variables are confounding factors.
Data on infant development showed that 62.6% of

Table 2: Results of logistic regression analysis of risk factors
related to the development of infants aged 3-12 months in
Banyuwangi 2020

No Variable B S.E. Wald df p-value OR 95% CI

Min__Maks

1 Gestational age 1.300 0487 7.117 1 0.008 3.671 1.412 9.544

2. Motivation -0.812 0.634 1.643 1 0.200 0444 0.128 1.537

3. Perceived benefit 0.128 0.594 0.046 1 0.830 1.136 0.355 3.640

4. Perceived barrier 1.956 0.541 13.086 1 0.000 7.071 2.450 20.404

5. Perceived 1.023 0.542 3558 1 0.059 2781 0.961 8.048
self-efficacy

6. Activity-related affect -0.593 0.639 0.863 1 0.353 0.553 0.158 1.932

infants had appropriate development. The results of
the chi-square test analysis show that the variables
that have a p < 0.05, namely the perceived barrier with
p = 0.000, gestational age with p = 0.000, maternal
perceived self-efficacy with p = 0.012, which means that
these variables have a relationship with development.

The results of the logistic regression analysis
based on Table 2 show that, the variable that has a
p < 0.05 is a perceived barrier with a p = 0.000 and an
OR value of 7.071 95% CI 2.450-20.404; this indicates
that mothers who do not perceive obstacles in doing
stimulation development of infants aged 3—-12 months
are a factor that has a major influence in optimizing the
development of infants aged 3-12 months compared
to other factors. The variables, mother’s motivation,
perceived benefit, perceived self-efficacy, activity-
related affect, have p > 0.05 which means that these
variables are confounding factors.

Discussion

Researchers conducted data collection
on mothers who have babies 3-12 months from
the Banyuwangi District Health Center. Next, the
researchers recorded the addresses of each respondent
and asked for help from field assistants to determine
the schedule of meetings with respondents. Based
on the results of multivariate analysis using logistic
regression, it was found that the mother’s perceived
self-efficacy was the dominant variable associated
with the growth of infants aged 3-12 months that a
mother with a positive perception of self-efficacy in
relation to the fulfilment of nutrition for infants aged
3-12 months will prevent growth disorders of infants
aged 3—12 months by 3.731 times higher than mothers
who have a negative perception of self-efficacy and
their behavior will be more positive. So that the baby
can achieve optimal growth at the next stage of age.
The mother's self-efficacy perception factor was
followed by the baby’s gestational age factor with a p
= 0.017. The achievement of optimal health status is
inseparable from the role of the family as part of the
health service system in the community. Families have
a very important role in achieving the health status of
their family members in terms of providing support, both
emotional support and other support, including efforts
to achieve optimum health status in children [15]. The
early stages of a child’s life begin when a newborn is
born until it reaches the age of 24 months. This period
is often referred to as the golden age and is a period
that is vulnerable to bad influences from the outside
environment. Having a newborn baby is a learning
moment for a mother who will change her lifestyle and
daily habits for the health of her baby [16]. Mother’s
perceived self-efficacy in meeting the nutritional needs

Open Access Maced J Med Sci. 2022 Jan 18; 10(G):325-329.

327



G - Nursing

Nursing in Pediatrics

of children to achieve optimal child growth is closely
related to the mother’s perceived self-control [17].
In this study, most of the mothers had a high school
education level (81.56%). According to Fitri et al. [18],
mothers who have a high level of education tend to
be easy to understand and absorb wider information
in the parenting process, which will have an impact on
the child’s growth and development. Community-based
interventions affect children’s growth [19]. According to
Wahyuningrum et al. [20], mother’s education is related
to familiarizing children in meeting personal hygiene
needs including personal hygiene before going to bed
so that children will get used to living clean. Mother’s
perception of self-efficacy in meeting the nutritional
needs of children is the indicator that will determine
the success of efforts to optimize child growth.
Respondents who were 30 years old most perceived
that they did not experience obstacles in meeting the
development needs of babies. Mothers who are in
that age range have a lot of positive perceptions of
something that benefits children’s health because in
general mothers have maturity and maturity in thinking.
In toddlerhood, both macronutrients and micronutrients
are needed for rapid growth and development [21].
Most of the respondents are housewives where
housewives have more time for their children, they
can regulate their children’s diet and give more breast
milk so that their children eat healthy and nutritious
food [22]. Breastfeeding can have an effect through
physical and emotional contact between mother and
baby during breastfeeding [23]. Based on the results of
the study, there is a relationship between breastfeeding
along with complementary foods and stunting. Infants
aged more than 6 months who are breastfed without
complementary foods are at risk of stunting [24]. The
provision of complementary foods for breastfeeding
can be maximized to meet the body’s metabolic needs,
especially in malnourished children [25]. Based on the
results of multivariate analysis using logistic regression,
it was found that the mother’s perceived barrier is the
dominant variable associated with the development of
infants aged 3-12 months, the perceived barrier with
a p = 0.000, and an OR value of 7.071 95% CI| 2.450—
20.404 which has a statistical meaning that mothers
who perceive the absence of obstacles in stimulating the
development of infants aged 3—12 months will prevent
developmental disorders of infants aged 3—12 months
by 7.071 times higher than mothers who perceived
obstacles in providing developmental stimulation so
that babies can achieve optimal development at the
next age stage. The mother’s perceived barrier factor
was followed by the baby’s gestational age factor with a
p = 0.008. Social and emotional development at infancy
is the foundation for development at later stages such
as toddler, preschool, and school age [26]. The greatest
progress will occur when the steps of a toddler’s social
and emotional development are clearly defined [27].
Children’s eating habits are very dependent on the
food given by their parents [4]. Perceived barrier is

Table 3: The results of the analysis of the relationship of
risk factors with the growth of infants aged 3-12 months in
Banyuwangi 2020

No Variable B S.E. Wald df p-value OR 95% CI
Min Max

1 Motivation 0.550 0.593 0.862 1 0.353 1.734 0.543 5.539
2. Perceived Benefit 0.399 0.601 0.442 1 0.506 1.491 0.459 4.839
3. Perceived Barrier 0.710 0.539 1.736 1 0.188 2.035 0.707 5.853
3. Perceived Self Efficacy 1.317 0.531 6.149 1 0.013 3.731 1.318 10.562
4. Activity Related Affect  0.338 0.609 0.308 1 0.579 1.402 0425 4.628
5. Gestational Age 1.191 0498 5710 1 0.017 3.290 1.239 8.736

defined as the perception of obstacles to carrying out
certain health behaviors [14]. Barriers for stimulation
of infant development include lack of knowledge
about the stages of child development, no time and
no educational game tools. The barriers that are most
perceived by mothers in the behavior of meeting the
developmental needs of infants include mothers not
understanding the stages of development at each age
and the lack of ability to choose tools and materials to
stimulate child development. Based on these results,
it is necessary to increase the ability to overcome
obstacles in stimulating development in infants, so that
the perceived barrier felt by the mother is low. One effort
that can be done is to form peer group discussions as
a medium for exchanging information and experiences
of mothers in optimizing infant development. Based
on Table 3, perceived barrier has been shown to have
a significant relationship with development in infants
aged 3-12 months with a p < 0.05 (0.000), which
means that the more mothers perceive obstacles in the
stimulation of infant development, it will directly affect
the mother in choosing games and will indirectly affect
the success of optimizing children’s development as
future generations.

Conclusion

Mother’s self-efficacy in meeting the nutritional
needs of infants has been shown to have a relationship
with the growth status of infants aged 3—-12 months,
while the dominant variable related to the developmental
status of infants aged 3-12 months is the mother’s
barriers to fulfilling the developmental stimulation of
infants aged 3—-12 months.

Suggestion

It is necessary to conduct counseling and
training on optimizing the growth and development of
children from an early age for mothers who have babies
aged 3-12 months as an effort to anticipate disturbances
and developmental delays in children.
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