
Introduction
Nutrition is crucial for the growth and development of 
children (1, 2). Breast milk is the optimal first feeding for 
infants (3), but from six months onwards, complementary 
foods are necessary to meet nutritional requirements 
(4). At this stage, the child is physiologically and 
neuromuscularly mature enough to eat semi-solid and 
solid foods (5-7). The World Health Organization (6) 
and the American Academy of Pediatrics (4) recommend 

exclusive breastfeeding for the first six months and the 
introduction of complementary feeding (CF) together 
with breast milk thereafter (8, 9).

Timely and appropriate introduction of CF is essential 
for the health and development of infants (10). Introducing 
CF too early can lead to reduced breast milk intake, 
diarrhea, allergies, growth retardation (11), and immune 
and kidney disorders (12, 13). Conversely, delayed CF 
can lead to physical and cognitive growth retardation 
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Abstract
Background: Timely initiation of appropriate complementary feeding (CF) plays an important 
role in the growth and development of infants. The aim of this study was to investigate the effect 
of two types of educational messages (gain and loss frames) on mothers’ knowledge, attitudes, 
and behavior regarding infant CF using the extended parallel process model.
Methods: This quasi-experimental study with intervention and control groups involved 90 
mothers with 2-4-month-old infants selected by a multistage random sampling method. They 
were randomly assigned to one of the three intervention groups (gain frame, loss frame, and both 
messages) and a control group. The data collection instruments were a form with demographic 
information and a researcher-made questionnaire. Educational messages in the form of video 
clips (up to 4 minutes), text messages, and pictures were sent to the intervention groups via 
WhatsApp Messenger. A post-test was conducted one month after the intervention.
Results: After the intervention, significant differences were found in the mean scores for knowledge 
(P < 0.001) and self-efficacy (P < 0.001) between the intervention groups and the control group. 
A significant increase in mean scores for knowledge, perceived susceptibility, and self-efficacy 
was observed in all intervention groups. There were no significant differences between the three 
intervention groups in terms of changes in the mean values of the study variables.
Conclusion: The educational interventions had a moderate effect. The type of message did 
not influence the effectiveness of the intervention. Future studies should examine long-term 
effects and alternative message strategies. Health policymakers should consider integrating 
similar educational interventions into maternal health programs to improve maternal knowledge 
and self-efficacy.
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(14-16). Poor-quality complementary foods can lead to 
malnutrition, stunted growth, and an increased risk of 
infant mortality (7, 17, 18).

Despite these risks, studies suggest that many mothers 
introduce complementary foods too early because they 
believe that breast milk alone is insufficient (4, 19). 
Research in Indonesia found that less than 25% of infants 
aged 6–23 months received an age-appropriate diet (20). 
In Iran, Behzadifar et al reported a 47% rate of early 
introduction of CF (21), while Zarshanas et al observed 
that only 1% of mothers exclusively breastfed for 26 weeks, 
with 28% taking additional fluids (22).

The results underline the need for educational measures 
to encourage mothers to start CF for infants under six 
months of age in a timely and appropriate manner. 
There is evidence that the use of behavior change models 
increases the effectiveness of health education programs 
(23). Although fear appeals are traditionally used, their 
effectiveness was questioned by Ruiter et al in a review of 
60 years of studies (24). 

Since the 1950s, various theories have explained the 
cognitive processing and acceptance of fear appeals, with 
the extended parallel process model (EPPM) being one of 
the most important developments (25), which is depicted 
in Figure 1. The EPPM states that responses to health 
messages depend on the balance between perceived threat 
(risk susceptibility and severity) and perceived efficacy 
(self-efficacy and response efficacy). A low perceived 
threat leads to no response, whereas a high perceived threat 
with high efficacy results in danger control (adoption of 
recommendations). In addition, low efficacy triggers fear 
control (defensive reactions such as avoidance and denial) 
(26-30).

Message framing plays a crucial role in health education 
interventions (25). Messages that highlight the risks of 
unhealthy behaviors are frequently used but often trigger 
fear-control responses (24). Research suggests that their 
effectiveness varies by behavior type; messages with losses 
influence risky behaviors such as smoking, while messages 
with gains that emphasize the benefits are more effective 

for behaviors such as healthy eating (31-32).
Despite extensive research on CF, there is limited 

evidence on the effectiveness of different message strategies 
in influencing mothers’ knowledge, attitudes, and 
behaviors related to timely and appropriate CF. While the 
EPPM is widely used in health education, its application 
to CF remains under-researched. In addition, previous 
studies have reported contradictory results on the effects 
of gain/loss messages, especially in behavioral contexts 
with different levels of risk. Given the critical role that 
proper CF plays in infant health and development and the 
potential that message framing has for improving behavior 
change interventions, this study aims to address this gap 
by examining how gain-framed and loss-framed messages 
influence mothers’ decision-making using the EPPM.

Materials and Methods
Study Design and Participants
All mothers with infants aged 2-4 months were included 
in this quasi-experimental study, which comprised an 
intervention group and a control group. The selection of 
mothers with infants aged 2–4 months was based on the 
critical developmental stage at which CF begins. At this 
age, the transition from exclusive breastfeeding to the 
introduction of solid foods takes place, making this an 
important period for education on appropriate feeding 
practices. Targeting mothers during this period can 
help identify potential feeding issues early and influence 
knowledge, attitudes, and behaviors related to CF before 
poor practices become established. The study was 
conducted in the comprehensive urban health centers 
of Jahrom in Fars province, Iran. Based on the study by 
Rafiyan et al (33), using NCSS-PASS-15 software and 
considering an alpha value of 0.05, a test power of 85%, 
a mean difference of 2.39, a design effect of 1.3, and an 
attrition rate of 10%, the sufficient sample size for each 
group in the study was calculated to be 25 people.

 Participants were selected by a multistage randomization 
procedure. To this end, 4 centers were first randomly 
selected from the 8 comprehensive health centers in 

Figure 1. The Extended Parallel Processing Model
Source. Witte (1992) (25)
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Jahrom, and each center was randomly assigned to one 
of the three intervention groups (receiving messages of 
the gain frame, the loss frame, and both messages) and a 
control group. Then, in each center, 25 women with infants 
aged 2–4 months who came to the center for routine 
healthcare were selected using simple randomization and, 
if they were satisfied and met the inclusion criteria, they 
were invited to participate in the study.

Inclusion Criteria for Infants
Two-to-four-month-old infants who were full-term 
(gestational age 37–42 weeks) and exclusively breastfed 
during participation in the study and did not suffer from a 
specific disease requiring early initiation of CF.

Inclusion Criteria for the Mothers 
Those who were at least able to read and write, had a smart 
cell phone, were familiar with the messenger WhatsApp 
or similar messengers, and were willing to participate 
in the study.

Exclusion Criteria
They included death of the mother or the child or migration 
of the family, serious illness of the child during the study 
requiring hospitalization, non-compliance and regular 
participation in educational programs, and withdrawal 
from further participation in the study.

Instruments for Data Collection
The first part was a form with demographic information 
that included the child’s gender and date of birth, mother’s 
age, educational level, occupational status, and economic 
status of the family. The second part contained a multiple-
choice knowledge questionnaire (7 questions) created by 
the researcher, where correct, incorrect, and I do not know 
answers were scored as 1, 0, and 0, respectively (e.g., What 
is the first sign of a child’s developmental disorder?).
The third part encompassed a questionnaire designed by 
the researcher based on the constructs of the EPPM. Five 
constructs were measured in this questionnaire, including 
perceived sensitivity, perceived severity, perceived self-
efficacy, response efficacy, and intention. Perceived 
sensitivity included 9 items about the possibility of the 
child suffering from complications if starting CF too early 
or too late and about inappropriate infant feeding (e.g., if I 
start several different foods together, it will make my baby 
sick). Perceived severity consisted of 11 items on the extent 
of complications and risks of starting CF early or late and 
inappropriate feeding for infants (e.g., complications of 
early initiation of CF can cause health problems for my child 
in the future). In addition, perceived self-efficacy contained 
9 items on the mother’s perceived ability to feed the baby 
CF in the right way and at the right time (e.g., despite 
being very busy, I can allocate enough time to prepare 
complementary food for my child). Response efficacy 
encompassed 12 items on the effectiveness of appropriate 
CF on the child’s health, growth, and development (e.g., 

initiating complementary food at the recommended age 
prevents disease in childhood). Finally, intention included 
13 items on the intention to give CF at the right time and 
in the right way (e.g., I intend to exclusively breastfeed my 
child until he/she is 6 months old). All constructs were 
measured using a five-point Likert-type scale. After the 
intervention, instead of intention, behavior was assessed 
using a 4-item questionnaire that assessed the age at which 
the mothers started CF and the type of food they gave to 
their children.

The surface and content validity of the questionnaire 
were reviewed and confirmed by a panel of 8 health 
education and health promotion professionals (content 
validity rate > 0.75, content validity index > 0.8). The 
internal consistency of the questionnaire was checked by 
a pilot study with 14 people who had the same conditions 
as the participants in the study. The Cronbach’s alpha 
coefficient was calculated for five constructs between 0.6 
and 0.85. External reliability was also measured by a test-
retest at two-week intervals on a sample of 14 mothers, 
and the intraclass correlation coefficient was computed 
between 0.85 and 0.95.

Intervention
After the mothers had been selected to participate in the 
study, the aims of the study were explained to them, and 
they were assured that their information would remain 
confidential. They then signed the consent form and 
completed the questionnaire for the pre-test in a personal 
interview at the health center. Next, a virtual group was 
formed on WhatsApp for each of the three intervention 
groups and the control group. Based on the Iranian Ministry 
of Health guidelines on CF (34), educational messages were 
designed in the form of educational video clips (up to 4 
minutes), text messages, and pictures in two forms of gain 
and loss frames. Six educational video clips were sent to each 
of the groups that received a gain and a loss message, and 8 
educational video clips were sent to the group that received 
both types of messages over one month. The loss messages 
were about the negative health effects of early or late 
initiation or inappropriate CF on the infant’s health, growth, 
and development. In contrast, the ‘gain’ messages focused 
on the benefits of starting CF early and appropriately for the 
infant’s health, growth, and development.

The mothers’ questions were answered in the virtual 
groups by the main researcher so that there was appropriate 
interaction with the participants throughout the study. 
The control group received only routine educational and 
healthcare interventions during the study period. One 
month after the end of the educational intervention, a 
post-test was conducted for each group and the control 
group by completing the same questionnaires that were 
used before the intervention (Table 1).

Statistical Analysis
The data were processed and analyzed using SPSS software, 
version 25. The distributions of the demographic variables 
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were compared between the intervention and control 
groups using the Chi-square test. As the data followed 
a normal distribution in the Kolmogorov-Smirnov test 
(P > 0.05), a one-way analysis of variance was used to 
compare the means between the intervention and control 
groups, and the paired t-test was also utilized for within-
group comparisons. The analysis was interpreted at the 
0.05 significance level.

Results
A total of 90 mothers completed the study. The 
demographic characteristics of the participants are 
summarized in Table 2. No significant differences were 
found between the four study groups in terms of mother’s 
age, infant’s age, infant’s gender, mother’s education level, 
mother’s employment status, or family economic status, 
indicating that the groups were comparable at baseline.

In terms of primary outcomes, no significant differences 
were observed between the intervention and control 
groups in the mean scores of the EPPM constructs before 
the intervention. After the intervention, however, there 
were significant differences between the intervention 
and control groups in the mean scores for knowledge 
(P < 0.001) and self-efficacy (P < 0.001). In particular, 
all three intervention groups (gain frame, loss frame, 
and both frames) showed significant increases in these 
constructs compared to the control group. The Bonferroni 
post-hoc test demonstrated that there were no significant 
differences between the three intervention groups in terms 
of knowledge and self-efficacy.

In within-group comparisons, the control group 
represented no significant changes in the mean scores of 
the EPPM constructs after the intervention. In contrast, 
significant increases in mean scores for knowledge, 

Table 1. Summary Table of the Intervention, Including Educational Objectives, Teaching Methods, and Other Important Details

Details Component

Target audience Mothers of infants under six months of age

Study groups
- Loss-framed message group
- Mixed (gain + loss) message group
- Control group (routine education)

Educational objectives
- Improving knowledge about complementary feeding
- Promoting a positive attitude toward the timely and appropriate introduction of complementary feeding
- Encouraging appropriate complementary feeding behavior

Teaching methods
- Educational video clips (maximum of 4 minutes)
- Text messages
- Images

Message framing
- Gain-framed messages: Benefits of timely and appropriate complementary feeding
- Loss-framed messages: Adverse health effects of early/late or inappropriate complementary feeding

Duration of the intervention One month

Type of implementation Virtual WhatsApp groups

Interaction Mothers’ questions answered by the main researcher in the group chat

Evaluation instruments Pre-test and post-test using questionnaires

The control group Received only routine health education and care

Table 2. Frequency Distribution of Demographic Variables of Participants in the Study

Variable 
Group*

P-value
Intervention 1 Intervention 2 Intervention 3 Control

Infant’s age in months (mean ± SD) 3.99 (0.86) 4.01 (0.69) 4.1 (0.68) 3.97 (1.04) 0.16**

Mother’s age in years (mean ± SD) 29.45 (5.16) 30.47 (5.05) 33.31 (4.7) 33.18 (5.18) 0.58**

Infant’s gender
N (%)

Male 8 (33.3) 10 (47.6) 13 (56.5) 10 (45.5)
0.45***

Female 16 (66.7) 11 (52.4) 10 (43.5) 12 (54.5)

Mother’s education level
N (%)

Elementary 2 (8.3) 1 (4.8) 0 (0.0) 0 (0.0)

0.09***Secondary 10 (41.7) 4 (19.0) 5 (21.7) 6 (27.3)

College 12 (50.0) 16 (76.2) 18 (78.3) 16 (72.7)

Mother’s job
N (%) 

Working at home 0 (0.0) 0 (0.0) 2 (8.7) 2 (9.1)

0.07***Employed 1 (4.2) 5 (23.8) 6 (26.1) 8 (36.4)

Housewife 23 (95.8) 16 (76.2) 15 (65.2) 12 (54.5)

Family’s economic status
N (%)

Poor 6 (25.0) 7 (33.3) 1 (4.3) 2 (9.1)

0.09***Moderate 18 (75.0) 13 (61.9) 22 (95.7) 19 (86.4)

Good 0 (0.0) 1 (4.8) 0 (0.0) 1 (4.5)

Note. SD: Standard deviation; ANOVA: Analysis of variance. *Intervention 1: Gain frame messages; Intervention 2: Loss frame messages; Intervention 3: Both 
messages. ****One-way ANOVA; ***Chi-square test.
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perceived susceptibility, and self-efficacy were observed 
in all three intervention groups. However, no significant 
differences in perceived severity and response efficacy 
scores were found in any of the groups after the intervention. 
In addition, no significant changes in behavior were noted 
in either the intervention or control group (Table 3).

Discussion
Despite the negative effects of inappropriate CF, many 
mothers abandon exclusive breastfeeding prematurely 
and feed their infants inappropriate foods, justifying the 
need for health education interventions. On the other 
hand, various studies have shown different and sometimes 
contradictory effects of gain and loss messages commonly 
used in health education. Therefore, this study evaluated 
the effect of different types of messages (gain frame, loss 
frame, and a combination of both) on the knowledge, 
attitudes, and behavior of mothers in Jahrom.

The results of the current study indicated that the 
educational intervention, regardless of whether it used 
the gain frame, the loss frame, or a combination of both, 
significantly increased mean knowledge scores in all three 
intervention groups. However, no significant increase 
in knowledge was observed in the control group. This 
result is consistent with the findings of Rafiyan et al 
(33), demonstrating an increase in knowledge following 
educational interventions in different experimental groups. 
Despite the significant improvements in knowledge in 
each of the intervention groups, there were no significant 
differences between the gain, loss, and combined message 
groups. This suggests that in the context of CF education, 
the type of informational framework may not significantly 

influence the degree of knowledge gain.
In terms of perceived susceptibility, within-group 

comparisons showed a significant increase in the mean 
value of perceived susceptibility in all intervention groups. 
However, no significant differences were found between 
the experimental groups and the control group, which 
contradicts the results of Alidosti et al (35), indicating a 
significant increase in perceived susceptibility in their 
intervention groups after the intervention. As perceived 
susceptibility tends to be contextual and subjective, it 
may be influenced by other factors, such as the timing of 
the intervention or mothers’ specific concerns about CF, 
which were not examined in this study.

The results for perceived severity were somewhat 
inconclusive. In the present study, no significant 
changes in perceived severity were detected in any of 
the groups, which does not match the results of studies 
by Zareharofteh and Karimi (32) and Alidosti et al (35), 
reporting a significant increase in perceived severity in 
the intervention groups. The contradictions between these 
studies and the current study may be due to differences in 
the target population, the cultural context, or the specific 
communication strategies used. It is possible that the 
severity of the risks associated with inappropriate CF was 
not perceived as urgently as in other contexts or that the 
messages used were not strong enough to significantly 
change the perceived severity.

With regard to self-efficacy, the results revealed that 
the mean self-efficacy scores increased significantly in all 
three intervention groups, while no significant changes 
were observed in the control group. However, there 
were no significant differences in the increase in self-

Table 3. Comparing Mean (SD) Scores of EPPM Constructs Before and After the Intervention Between and Within Study Groups

Construct Time 
Group*

P-value**

Intervention 1 Intervention 2 Intervention 3 Control

knowledge
Before 4.91 (0.51) 5.81 (1.21) 5.65 (0.48) 5.18 (1.50) 0.07

After 6.41 (0.53) 4.47 (0.67) 6.39 (0.72) 5.45 (1.01)  < 0.001

P-value***  < 0.001 0.03  < 0.001 0.24

Perceived susceptibility
Before 36.45 (6.91) 33.47 (7.98) 34.95 (5.42) 35.13 (6.04) 0.49

After 38.37 (5.97) 36.47 (7.39) 38.04 (5.76) 36.77 (7.54) 0.72

P-value*** 0.02 0.01 0.003 0.14

Perceived severity
Before 50.12 (5.40) 48.47 (6.22) 49.65 (5.64) 48.93 (4.69) 0.75

After 50.79 (3.71) 49.04 (5.67) 51.26 (4.27) 48.59 (5.89) 0.21

P-value*** 0.49 0.44 0.07 0.69

Self-efficacy 
Before 41.49 (4.24) 42.14 (3.83) 43.60 (2.03) 41.90 (3.13) 0.28

After 44.16 (1.01) 44.33 (1.85) 44.72 (0.54) 42.13 (3.61)  < 0.001

P-value*** 0.02 0.02 0.01 0.75

Response efficacy
Before 55.66 (5.79) 55.52 (4.33) 55.82 (5.49) 54.81 (5.97) 0.93

After 56.25 (4.48) 56.04 (4.81) 56.30 (4.48) 54.59 (6.52) 0.64

P-value*** 0.51 0.53 0.44 0.82

Intention Before 55.73 (4.1) 53.28 (4.61) 55.78 (2.66) 55.63 (2.87) 0.73

Behavior After 2.54 (1.17) 2.80 (0.98) 2.87 (0.99) 2.31 (0.94) 0.35

Note. SD: Standard deviation; ANOVA: Analysis of variance; EPPM: Extended parallel process model. *Intervention 1: Gain-frame messages; Intervention 2: Loss-
frame messages; Intervention 3: Both messages **One-way ANOVA; ***Paired sample t-test.
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efficacy scores between different groups with a variety 
of message frames, which is in line with the findings of 
Rafiyan et al (33) and Alidosti et al (35), demonstrating no 
significant differences in self-efficacy between participants 
exposed to the gain or loss messages. On the other hand, 
Zareharofteh and Karimi (32) reported that self-efficacy 
was significantly higher in the group exposed to gain 
messages than in the group exposed to loss messages. This 
discrepancy could be due to the nature of the intervention, 
the specific target behavior, or the inherent differences in 
participants’ responses to positive and negative framing in 
different contexts.

No significant changes were found in the mean values 
of response efficacy within or between the groups, which 
is in contrast to the results of Zareharofteh and Karimi 
(32) and Alidosti et al (35), confirming an increase in 
response efficacy both in a gain frame and after the use of 
the loss frame. One possible explanation for this difference 
could be the nature of the content of the message, which 
may not have been persuasive enough or tailored enough 
to enhance the response efficacy of recommended 
behaviors. Alternatively, other variables, such as personal 
beliefs or external support systems, may have played a 
more important role in shaping response efficacy in the 
current study.

Finally, our results showed no significant differences 
in mothers’ behavior regarding CF practices after the 
intervention, regardless of whether they received a 
gain frame, a loss frame, or a combined message, which 
contradicts the results of the study by Rafiyan et al (33), 
indicating that the messages with the loss frame had a 
significant effect on mothers’ CF behavior. The lack of 
significant behavior change in the current study could 
be due to the short duration of the intervention, the 
need for additional reinforcement, or the complexity of 
behavior change in the context of CF. It is possible that 
while knowledge and attitudes were influenced, more 
intensive or longer-term interventions would be required 
for substantial behavior change.

Strengths and Limitations
This study has several strengths, including the use 
of a factorial design that allows for a comprehensive 
examination of the effects of different messages (gain, loss, 
and combination) on mothers’ knowledge, attitudes, and 
behaviors related to complementary foods. However, there 
are also notable limitations. The intervention was delivered 
to mothers with infants aged 2–4 months, which may have 
been too late to observe significant behavioral changes, 
suggesting that earlier interventions, such as immediately 
after birth or during pregnancy, may be more effective. 
In addition, the study had a short follow-up period, 
limiting the ability to assess the long-term effects of the 
intervention. While the factorial design provides valuable 
insights, refining the content of the message to ensure 
that greater differentiation and impact could improve the 
results of future studies.

Conclusion
Several studies have shown that message framing can 
influence knowledge, attitudes, and behaviors related to 
health practices. However, the results of this study revealed 
that the type of message (gain frame, loss frame, or both) 
did not lead to significant differences in key behavioral 
outcomes related to CF. The findings highlight the need 
for further research to better understand factors that 
contribute to effective health education, including the 
potential role of contextual and individual differences in 
message uptake. Future interventions could benefit from 
a tailored approach that considers both the content and 
delivery of messages to more effectively promote positive 
maternal health behaviors.

Theoretical Implications
This study suggests that the effects of message framing on 
health behavior may depend on contextual and individual 
factors, not just the type of applied frame. It underlines the 
need for a more comprehensive theoretical framework that 
incorporates timing, content, and audience characteristics 
to understand the effectiveness of health communication.

Practical Implications
In practice, the study recommends that health education 
interventions about CF should be more tailored 
to individual needs and cultural contexts. Future 
interventions should consider the timing, duration, and 
methods of communication to increase their effectiveness 
and promote long-term behavior change.
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