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ABSTRACT

m Optimal growth and development of children require proper nutrition and healthy eating habits.
Lack of knowledge among mothers about child nutrition is a major cause of malnutrition. Therefore, this
study aimed to determine the effectiveness of an educational program in delaying the initiation of
complementary feeding among pregnant mothers, using the stages of change model.

First, a descriptive study assessed needs among 100 mothers of children aged 6 to 18 months who
were randomly selected and referred to Comprehensive Health Service Centers in Khaf City and included in the study.
Then, based on the results of the needs assessment study, a randomized experimental trial was designed and
implemented, with 70 pregnant mothers participating (35 in each group). Eight 45-minute educational
sessions were held for mothers in the experimental group, consisting of lectures and group discussions. Data
were collected using a demographic characteristics checklist and a researcher-developed checklist based on
the stages of change model, administered before and three months after the intervention. Data were analyzed
using SPSS (version 22). A significance level of less than 0.05 was considered.

M The needs assessment results showed that 70% of women had started or intended to start
complementary feeding at 4 months of age. The results of the educational intervention indicated that the test
group had significantly higher scores on the stages-of-change constructs (precontemplation, contemplation,
preparation, action, and maintenance) than the control group three months after the intervention (P < 0.001).

m The study's results confirm the effectiveness of the stages of change model in promoting
complementary feeding in children. Since the age at which complementary feeding begins is a contributing
factor to malnutrition and growth delays in children, it seems appropriate to use this model to develop
educational programs that educate mothers to enhance child nutrition.
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Introduction

xclusive breastfeeding is recognized as the
optimal form of nutrition for infants up to six
months of age. In addition to meeting the

also fulfills psychological needs, particularly those of the
mother. In recent years, this issue has been among the most
important priorities for the World Health Organization
(WHO) and the United Nations Children's Fund (UNICEF)

infant's physical and physiological needs, it [1].

In past decades, malnutrition, respiratory infections, and
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diarrhea have been identified as the leading causes of infant
mortality. In this regard, reports have indicated that
breastfeeding can substantially reduce the incidence of
these conditions [1, 2].

At present, the shortening of breastfeeding duration,
particularly in developing countries, is considered a serious
problem, as more than one million children under 12 months
of age die annually due to the lack of breastfeeding [3].
Unfortunately, only 36% of infants worldwide are
exclusively breastfed, and this rate is 23.1% in Iran [4]. The
decline in both the rate and duration of exclusive
breastfeeding, which has become a major public health
concern in developing countries, may lead to a two- to
three-fold increase in malnutrition, infection, and infant
mortality [1]. Findings from the latest survey entitled
Anthropometric Nutrition Index Survey in Iran showed that
19.1%, 5.8%, and 12.4% of children under five years of age
suffer from stunting, wasting, and moderate-to-severe
underweight, respectively [5].

According to researchers, breastfeeding is influenced by
multiple factors, including educational level, income,
geographical location, knowledge and attitudes, customs
and traditions, social norms, the degree of support provided
by health center professionals, and support from family
members. Among these factors, maternal awareness and the
awareness of the mother’s spouse are considered
particularly important. Studies have shown that the
shortened duration of breastfeeding is often attributable to
mothers' lack of, or insufficient, knowledge regarding the
benefits of breastfeeding [6], as well as inadequate access
to healthcare providers when problems arise. Mothers'
misconceptions about insufficient milk supply, infant
hunger and frequent feeding demands, and the lack of
support and encouragement from healthcare personnel are
also among the major challenges associated with
breastfeeding [7].

Since maternal awareness has a direct impact on child
feeding, prioritizing the promotion of mothers' knowledge
should be considered an essential strategy for preventing
growth disorders in children. In this regard, educating
pregnant women about the importance of timely initiation
of complementary feeding is of particular significance, as
maternal education is an effective means of increasing
motivation to correct inappropriate complementary feeding
practices [8.9]. However, the first step in health education
is the identification of educational needs to be incorporated
into educational programs [10]. Educational needs
assessment is the process of determining what should be
taught; in other words, it involves identifying the general
direction of a program and diagnosing deficiencies in
knowledge and skills. The primary goal of needs assessment
is to ensure the necessity of training and determine the type
of educational program required [11]. All decisions
regarding the formulation of specific objectives, the
provision of appropriate educational content, and the
effective use of human, financial, and material resources
depend on needs assessment [12]. The technique used in the
present study was problem-based needs assessment. This
approach primarily focuses on identifying individuals'
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problems and weaknesses so that appropriate, systematic
actions can be proposed based on the issues identified [13].

Needs assessments conducted among mothers of children
have shown that the importance of complementary feeding,
its timing of initiation, its quality and quantity, and its
effects on infants' physical health and growth are among the
most important educational and performance-related gaps
for mothers [14]. In this context, the most fundamental goal
of education is behavior change or maintenance, which
requires an accurate needs assessment and proper planning
for effective educational interventions [15]. One of the most
widely used models for planning effective educational
interventions is the transtheoretical model, or stages of
change model. This model focuses on behavioral changes in
individuals and describes their progression through six
stages of behavior change. Different individuals may be at
different stages of this process. The model explains how
inappropriate behavior can be modified or positive behavior
acquired. To date, it has been applied in the fields of
adopting preventive behaviors, discontinuing unhealthy
behaviors, and using medical services [9].

This model includes the following stages:
precontemplation (individuals who do not intend to take
action in the foreseeable future, usually defined as the next
six months), contemplation (individuals who intend to
change within the next six months), preparation (individuals
who intend to take action in the near future, usually within
the next 30 days), action (individuals who have made
specific observable changes in their lifestyle during the past
six months), and maintenance (individuals who have made
and sustained a particular behavioral change over a
prolonged period) [16, 17]. Given that different individuals
have different needs, and that variations in needs require
different forms of support and intervention, this issue has
been specifically taken into account in the Stages of Change
Model [18].

Since the first step in correcting complementary feeding
behavior is to increase mothers' awareness regarding its
importance and proper timing of initiation, such increased
awareness may lead to behavioral change, meaning that
correct behavior replaces incorrect behavior [19]. Studies
conducted among Iranian mothers indicate an unfavorable
status of exclusive breastfeeding rates as well as low
maternal awareness in this area; among the influencing
factors, breastfeeding education for mothers plays a
decisive role [20]. The effectiveness of education depends
on the use of an appropriate theory and model. According
to the Stages of Change Model, change is not an event but a
process, and individuals are at different stages of this
process. At each stage, the determining factors must be
identified and used as tools for exploring and understanding
the problems associated with current behavior at that
particular stage. Using the Stages of Change Model,
education can be tailored to the individual's specific stage
of behavioral change [21].

The results of numerous studies indicate the positive
effect of the Stages of Change Model on behavioral change

22-24]. Since this model emphasizes that individuals do
not adopt behaviors uniformly, the present study sought to
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provide structured education by first identifying
participants at each stage of behavioral change, thereby
increasing the likelihood of adopting correct behavior. In
addition, another distinguishing feature of this study was the
performance of a needs assessment and the identification of
mothers' problems in the study area. Needs assessment is
the first step in educational planning and serves as the basis
for determining educational objectives, selecting and
designing educational programs, implementing them, and
evaluating the education provided. Therefore, after
identifying the problems faced by mothers in the region and
implementing the educational intervention, this study was
conducted to determine the effect of an educational program
based on the Stages of Change Model on preventing the
early initiation of complementary feeding.

Materials and Methods

The present study was conducted in two phases. In the
first phase, a descriptive study was conducted to assess the
educational needs for the intervention. This phase included
100 mothers with children aged 6-18 months who attended
the Comprehensive Health Service Centers of Khaf County,
located in Razavi Khorasan Province, Iran. Participants
were selected and enrolled through simple random
sampling. In this method, the required participants were
randomly selected from the sampling frame, which had
been previously compiled and numbered for this purpose.
For the needs assessment, a problem-oriented technique was
employed, with emphasis on identifying individual
problems.

Subsequently, based on the results of the needs
assessment, an educational intervention study was designed
for 70 pregnant mothers. To provide education for mothers
in this county, a randomized controlled clinical trial was
conducted among pregnant women attending the
Comprehensive Health Service Centers. The sample size
was calculated based on a similar study [25]. At a 95%
confidence level and 95% power, the required sample size
was estimated at 29 participants per group. Assuming a
potential attrition rate of 20%, the sample size was increased
to 35 participants in each group, resulting in a total sample
of 70.

The inclusion criteria were as follows: pregnant mothers
in the seventh month of pregnancy; prior experience of
initiating complementary feeding for their previous
children; willingness to participate in the study; residence
in Khaf City; having an active health record and regular
attendance at the Comprehensive Health Service Centers;
having at least basic literacy skills; and being in one of the
three stages of precontemplation, contemplation, or
preparation according to the Stages of Change Model.

The exclusion criteria included unwillingness to continue
participation in the study and loss of contact between the
mother and the researcher for more than two sessions.

To achieve the study objectives, a questionnaire was
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developed based on a review of the literature and related
studies. The instrument consisted of a demographic
information form and a questionnaire designed in
accordance with the stages of behavior change. The
demographic questionnaire included age, educational level,
occupation, place of residence, spouse's educational level,
spouse's occupation, number of children, number of
marriages, and monthly income.

The researcher-made Stages of Change Questionnaire
consisted of 20 items and was used to determine the extent
of progress following the educational program. The items
were scored on a four-point Likert scale ranging from
strongly disagree to strongly agree, with scores from 1 to 4.
The theoretical score range was 20-80. An increase in the
score at each stage indicated the participants' progress
within that particular stage.

To determine content validity, the questionnaire was sent
to 20 specialists in health education and health promotion,
who were asked to express their opinions regarding the
relevance of the items to the assessment of the stages of
change in accordance with the study objectives. In this
study, the content validity index and content validity ratio
were 0.79 and 0.99, respectively. To estimate reliability, the
questionnaire was administered to 20 mothers, and after
completion, Cronbach's alpha coefficient was calculated
two weeks later. The reliability of the questionnaire was
confirmed using Cronbach's alpha of 0.89.

After obtaining informed consent, the researcher
distributed the study questionnaire to the research
participants before the educational intervention. Given the
presence of two comprehensive health service centers in
Khaf County, and considering their similarities in terms of
population coverage as well as the homogeneity of
participants' economic, social, and cultural characteristics,
and also to prevent the exchange of educational information
and contact between the participating mothers, all
individuals covered by one center were assigned to the
intervention group, while those covered by the other center
were assigned to the control group.

Random allocation was determined by rolling a die. If an
odd number appeared, Center 1 was assigned as the control
group; if an even number appeared, Center 2 was assigned
as the intervention group. Based on the pilot study,
participants in the intervention group were selected from
pregnant mothers who had entered the third trimester of
pregnancy to ensure sufficient time for implementation of
the study.

Using the list available at the health center, participants
were selected according to the simple random sampling
method and based on the inclusion criteria. Initially, an in-
person session was held to familiarize the researcher with
the mothers' conditions and their level of access to virtual
platforms. Before the intervention, the mothers completed
the Stages of Change Questionnaire. Those who, based on
the algorithm of the Stages of Change Model, were in one
of the three inactive stages—precontemplation,
contemplation, or preparation—were enrolled in the study.
Those who were in the active stages—action or
maintenance—were excluded from the study.
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No intervention was performed in the control group;
however, at the end of the intervention, the educational
materials were provided to them to maintain ethical
considerations. The educational content was delivered to the
mothers in the intervention group using the Stages of
Change Model algorithm. Accordingly, training was
provided to mothers in the precontemplation,
contemplation, and preparation stages. The intervention
was conducted over four weeks, with two educational
sessions per week, each lasting approximately 45 minutes,
on predetermined days and times coordinated in advance
with the mothers. The educational program began in the
seventh month of pregnancy. Each session began with a
review of the previous session and ended with assignments
for the following session. The educational sessions were

Table 1. Content of Educational Sessions for the Intervention Group.
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conducted both in person and virtually. In-person sessions
were held in compliance with health protocols and used
teaching methods, such as group discussion, lectures,
question-and-answer sessions, and role-playing, with the
support of valid resources from the Ministry of Health. For
virtual sessions, the Eitaa messaging platform was used, and
where conditions and infrastructure permitted, online
classes were conducted via Skyroom. In addition, telephone
calls were maintained throughout the program to assess the
progress of the participants and to resolve any ambiguities.
It should be noted that maternal participation in this study
was 100%, and no sample attrition was observed. The
posttest was completed three months after the intervention,
and the results were compared. Table 1 presents the
educational content provided.

Session Session Content Strategy
Introduction of the educator; introduction and acquaintance among group members; presentation of
First the course objectives and group rules; obtaining informed consent; completion of the questionnaires Lecture
(simultaneously, the control group completed the questionnaire before the intervention during the
first session)
Education based on the precontemplation and contemplation stages; definition of complementary ~ Through lectures and information
Second feeding; appropriate time for initiation of complementary feeding; review of the benefits of the  delivery,  participants'  knowledge,
educational program; explanation of the disadvantages of early initiation of complementary awareness, and perceived sensitivity
feeding; increasing awareness were enhanced
Based on the preparation stage of behavior change, educational content was provided regarding the
Third  main benefits of complementary feeding; participants were followed up again during the week to  Group discussion
monitor progress at this stage
Based on the action stage of change, education was provided, and techniques were presented to  Group discussion; enhancement of
Fourth  cope with thoughts related to the early initiation of complementary feeding (with weekly follow-up  mothers' self-efficacy; breaking goals
to assess progress in the action stage) into smaller steps; modeling
In accordance with the action stage of change, techniques were presented to control stimuli
Fifth influencing the early initiation of complementary feeding (with weekly assessment of progress in ~ Group discussion; poster and pamphlet
the action stage)
s . . . . . Group discussion; enhancement of
Sixth Motivational sess'lon aimed at en'hancmg Sfelf-efﬁcacy strategies and the techniques presented to mothers'self-efficacy: breaking goals
strengthen them, in accordance with the maintenance stage . .
into smaller steps; modeling
Seventh  Answering the questions of mothers in the intervention group Group discussion; poster and pamphlet
Eighth Repetition of the motivational session to enhance self-efficacy strategies and the techniques Lecture; poster and pamphlet

presented to strengthen them, in accordance with the maintenance stage

After data collection, the accuracy of data entry into
SPSS (version 22) was verified. Qualitative and
quantitative variables were described using frequency and
percentage, and mean and standard deviation, respectively.
Data were analyzed after assessing the normality of
quantitative variables using the Shapiro—Wilk test. Since
the data were normally distributed, the independent-
samples t-test was used for between-group comparisons,
and the paired-samples t-test was used for within-group
comparisons. Statistical significance was set at P < 0.05.

Findings

The results of the pilot study conducted on 100 pregnant
mothers in Khaf County, Iran, who had previously initiated
complementary feeding for their children showed that this

issue was of considerable importance. Nearly 70% of these
mothers had initiated complementary feeding for their
children before 4 months of age or intended to begin
complementary feeding early. Therefore, early initiation of
complementary feeding was identified as the main problem
among mothers.

In the present study, 70 pregnant women attending
Comprehensive Health Service Centers in Khaf County,
Iran, were enrolled and assigned to either the control group
(n = 35) or the intervention group (n = 35). The mean age
of the pregnant women was 24.85 + 5.7 years. Most
participants (53.8%) had a diploma or lower level of
education. No statistically significant difference was
observed between the intervention and control groups at
baseline (P > 0.05), indicating homogeneity between the
two groups at the start of the intervention. Table 2 presents
other demographic characteristics of the participants.
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Table 2. Demographic Characteristics of the Participants.

Automn 2024. Vol 30. Issue 4

Variable Category No %
Employed 16 229
Mother's occupation Home-based income-generating work 14 20.0
Housewife 40 57.1
Primary school 2 2.9
Spouse's education Diploma or below diploma 16 229
University education 52 74.3
Unemployed 4 5.7
Spouse's occupation Employee 36 80.0
Worker 8 11.4
Other 2 29
Houschold income Less than 10 rnil.li<.)n 30 42.9
More than 10 million 40 57.1
One child 34 48.5
. Two children 30 42.9
Rlel e Three children 6 8.6
Total 70 100.0

Table 3. Comparison of Mean Scores of the Transtheoretical Model Components Before and Three Months After the Intervention in the Intervention and

Control Groups.

Variable Group

Before Intervention

Three Months After Intervention

Paired t-Test Result

Intervention group 11.89 £2.04
Precontemplation Control group 12.06 = 1.67

Independent t-test result t=0.384, P=0.702

Intervention group 11.86 +2.25
Contemplation Control group 11.14+1.86

Independent t-test result

Intervention group 11.86 £2.10
Preparation Control group 12.34+1.86
Independent t-test result t=0.942, P=0.349
Intervention group 12.00 + 1.84
Action Control group 11.66 +1.93
Independent t-test result =-0.757, P=0.451
Intervention group 9.46 +1.46
Maintenance Control group 8.80+£1.77

t=-1.44, P=0.153

Independent t-test result

t=-1.68, P =0.096

1543 £2.17 t=-6.45, P <0.001
11.40 £2.00 t=137,P=0.18
t=-8.64, P <0.001
14.66 £2.28 =-6.32, P <0.001
11.37+2.17 t=-0.417, P=0.68
=-6.16, P <0.001
15.00 £2.25 t=-4.90, P <0.001
1226 £2.17 t=0.165, P=0.87
=-4.83, P <0.001
15.03 £2.25 =-6.54, P <0.001
11.34+2.10 t=0.66, P=0.513
=-7.09, P <0.001
12.34£2.30 t=-7.19, P <0.001
9.37+2.10 t=-1.14, P=0.262

t=-5.59, P <0.001

Tests as reported in the original text: within-group
analysis by independent t-test and between-group analysis
by paired t-test.

Findings from Table 3 showed no significant difference
in the control group of pregnant women between before the
intervention and three months after the intervention in the
scores of precontemplation (P = 0.18), contemplation (P =
0.68), preparation (P = 0.87), action (P = 0.513), and
maintenance (P = 0.262).

The results of the paired t-test indicated a significant
difference in the intervention group between before and
three months after the intervention for the scores of all
components of the stages of change model (P < 0.001).

The findings also showed that before the educational
intervention, no significant difference was observed
between the intervention and control groups in terms of the
scores of precontemplation (P = 0.702), contemplation (P
= 0.153), preparation (P = 0.349), action (P = 0.451), and
maintenance (P = 0.262). However, after the educational
intervention, the intervention group showed a significant
difference from the control group in the mean scores of all
components (P < 0.001). This difference reflected a
significant improvement in the scores of all components of
the stages of change model in the intervention group.

Discussion

The present study was conducted to determine the
effectiveness of an educational intervention based on the
stages of change model in preventing the early initiation of
complementary feeding among pregnant women. The
results of the present study showed a positive and
significant change before and after the educational
intervention, such that the mean scores of
precontemplation, contemplation, preparation, action, and
maintenance increased after the intervention. In addition, a
significant difference was observed between the
intervention and control groups in terms of the scores of
precontemplation, contemplation, preparation, action, and
maintenance.

The findings showed that the mean score of participants
in the precontemplation stage increased significantly after
the educational intervention. These findings indicate that
the mothers' awareness of child feeding for children under
two years of age is inadequate. Since maternal awareness
has a direct effect on child nutrition, focusing on improving
mothers' awareness should be prioritized to prevent growth
disorders in children. The results of the study by Babazadeh
et al. showed that educating pregnant mothers about the
importance of timely initiation of complementary feeding
is an appropriate means of increasing motivation to correct
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improper complementary feeding practices in children;
ultimately, the most fundamental goal of educating
pregnant mothers is to change or sustain appropriate child
feeding behavior in mothers [9]. In the study by Hezawei et
al., it was shown that the educational intervention was
associated with changes in the precontemplation stage of
feeding behavior among pregnant women, such that
mothers at this stage became aware of the importance of
complementary feeding and its appropriate starting age and
began planning for the timely initiation of complementary
feeding for their child [26]. The results also showed that the
mean score of participants in the contemplation stage
increased significantly after the educational intervention.
Therefore, educating pregnant women can provide the basis
for change in the contemplation stage to correct child
complementary feeding behavior [27]. On the other hand,
maternal education plays a vital role in children's health and
ultimately leads to increased knowledge and awareness
related to children's nutritional needs. Improving mothers'
educational status and establishing awareness campaigns
for pregnant women regarding infant breastfeeding and
complementary feeding can play an important role in
improving children's nutritional status [28]. Therefore, the
improvement in  mothers' precontemplation and
contemplation stages may be attributed to increased
awareness.

The findings also showed that the mean score of
participants in the preparation stage increased significantly
after the educational intervention. These findings suggest
that holding educational classes improved the preparation
score of pregnant women in the intervention group;
therefore, it can be stated that educating pregnant women
empowers them in decision-making regarding child
complementary feeding [29, 30]. This increase in the
preparation score may be due to the increased level of
information among pregnant women about the importance
of complementary feeding, changes in attitude, and
increases in precontemplation and contemplation scores
following the educational intervention on the importance of
timely initiation of complementary feeding. Therefore,
educating pregnant women to empower their feeding-
related behaviors can be considered an effective facilitator
in improving mothers' complementary feeding practices.
Consistent with the present study, the results of studies by
Golshiri et al. and Hezawei et al. showed that educational
interventions for mothers during pregnancy led to changes
in maternal performance regarding infant breastfeeding and
child complementary feeding [26, 31].

The findings of the present study showed that the
educational intervention improved mothers' performance in
the initiation of complementary feeding. In explaining this
finding, it may be noted that understanding the desirable
and undesirable consequences of early feeding through
education can lead to changes in feeding behavior among
pregnant women and may be regarded as an effective tool
for promoting mothers' awareness, attitudes, behavioral
intentions, and practices regarding child feeding [32].
Therefore, the increase in the action score after the
educational intervention in the intervention group may be
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due to increased awareness and behavioral change among
pregnant women. This finding is consistent with the results
of the study by Mohammadian et al. on increasing physical
activity among health liaisons using the stages of change
model [33]. Likewise, the results of the study by Khazaei
Nejad et al. showed that an educational intervention based
on the stages of change model to modify women's
nutritional behavior led to progression from the
precontemplation stage to the action and maintenance
stages [34]. A study by Tariku et al. in Ethiopia on
improving children's nutritional status also showed that a
theory-based educational intervention improved mothers'
child-feeding performance [35].

The findings of the present study also showed that, after
the educational intervention, the mean score of participants
in the maintenance stage increased significantly. In
explaining this finding, it may be noted that individuals in
the early stages of behavior change use behavioral
processes less frequently and cognitive processes more
frequently. In other words, as individuals move forward
through the stages of behavior change, the use of cognitive
processes related to behavior change in the context of
complementary feeding among pregnant women increases,
and this increase is significant across all domains of
cognitive processes. The results of Prochaska's study
showed that the mean maintenance score in the stages of
change model was higher among individuals in the
preparation stage than among those in the precontemplation
and contemplation stages [32]. Consistent with the present
study, the results of Hildebrand's study showed that
behavior change and maintenance among individuals in the
preparation and action stages were greater than among
those in the contemplation and precontemplation stages
[36].

Among the strengths of the present study were the needs
assessment and the identification of mothers' problems in
the study area. The limitations of this study include self-
reported data collection, which may be associated with
reporting bias. In addition, the lack of blinding of the
analyst and the absence of strict environmental control may
have affected the results. Therefore, it is recommended that
similar studies be conducted among different populations
of women, in other settings, and using other models and
theories.

Conclusion

Given the unfavorable status of child nutrition and the
effectiveness of the stages of change model in modifying
individuals' perceptions and behaviors, it seems essential to
design and implement programs to improve awareness and
change behavior. However, based on the findings of this
study, it is recommended that educational programs
delivered through non-face-to-face methods and social
media be expanded to promote complementary feeding for
children.
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Ethical Considerations

Ethical approval was obtained with the code
IR.GMU.REC.1400.206. In addition, after explaining
the objectives of the study, the participants were assured
that their personal information and data would remain
confidential, and informed consent was obtained from
them before answering the questions and participating
in the study.

The datasets generated and analyzed during the current
study are available from the corresponding author on
reasonable request.

Ethical approval was obtained with the code
IR.GMU.REC.1400.206.

The participants provided written informed consent
for the publication of the findings of this study.
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