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ABSTRACT

Introduction: The efficacy of Growth Monitoring and Promotion (GMP) program depends on active
participation. However, its low acceptance by mothers is believed to reduce their participation in the program.

Article info: : Objective: This study aims to assess maternal beliefs and knowledge about GMP and examine its association
Received: 26/04/2021 with the child growth parameters.

Accepted: 7/03/2022 Materials and Methods: This cross-sectional study was conducted on 470 mother-child dyads who were
Available Online: 01/07/2022 : recruited from public health centers of Ahvaz and Bushehr cities from August 2018 to February 2019

using a convenient sampling method. A questionnaire surveying anthropometric and socio-demographic
characteristics as well as maternal knowledge and beliefs based on the Health Belief Model (HBM) was used
to gather data. Child growth parameters were obtained from their medical records. Multinomial logistic
regression was applied to determine the predictors of child growth parameters from among the HBM domains.

Results: The mothers had a mean age of 29.5645.10 years, and 92% had a planned pregnancy. Favorable
growth percentage based on parameters of length-for-age, weight-for-age, weight-for-length and head
circumference-for-age was 94.3%, 93.2%, 90.6%, and 93.1%, respectively. The mean scores for HBM
constracts of self-efficacy, cues to action, risk susceptibility, barriers to action, benefits to action, risk
severity, and GMP knowledge were 64.0919.92, 89.95+11.77, 44.71+6.73, 54.81+10.52, 60.23+9.59,
66.52+9.33, and 46.8315.44, respectively. Higher GMP knowledge was associated with higher weight-for-
length (B=0.345, 95%Cl; 0.064- 0.625, P=0.016) and head circumference-for-age (3=0.287, 95%Cl; 0.022-
0.596, P=0.025). Higher weight-for-age was significantly associated with higher scores of GMP knowledge
. : (B=0.409, 95%Cl; 0.011-0.806, P=0.044), barriers to action (8=0.155, 95%Cl; 0.025-0.284, P=0.019) and
Keywords: ' cuesto action (B=0.190, P=0.03, 95%Cl; 0.017- 0.362).

Child Gr.OWth Monitoring and : Conclusion: Mothers’ beliefs and knowledge about GMP can affect child growth and should be considered
Promotion, Anthropometry, : in educational interventions to increase their participation in GMP program and ultimately improve their
Health Belief Model. : child growth.
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¢ The Health Belief Model (HBM) is one of the most widely used models developed to explore health-related behaviors.

¢ Maternal knowledge about growth monitoring and promotion was associated with higher weight for age and other

anthropometric parameters in their child.

* Cues to action are stimuli that encourage maternal participation in GMP and are associated with higher weight for age.

Plain Language Summary

The growth monitoring and promotion (GMP) program has been established to support children’s growth and
health and provide further promotional activities, including counseling mothers to enhance their actions. The present
study was conducted to assess maternal beliefs and knowledge about GMP and determine its relationship with their
child growth parameters. Most of women had planned pregnancy. Higher weight-for-age was significantly associated
with higher GMP knowledge and beliefs of barriers and cues to action. Therefore, we can say that improving maternal
beliefs and knowledge about GMP can be helpful in improving child growth.

Introduction

he Growth Monitoring program is used for

regular monitoring of child growth. From the

1980s, this program was promoted by includ-

ing counseling and interaction with mothers

to improve their actions, and turned into the
Growth Monitoring and Promotion (GMP) program [1].
The GMP is a nutritional intervention in which children’s
weight is measured and plotted, and parents are coun-
seled based on their child growth concerns [2]. GMP,
which is an essential part of child health care practices
in the world [3], is the best method for assessing nutri-
tional status and detecting malnutrition in children [4].
It can help the timely diagnosis and prevention of child
growth problems and their consequences in the early
stages. Accordingly, it can help improve children’s nutri-
tional status, growth and health, and ultimately reduce
their mortality [5, 6]. Since the damages in the early
stages of growth are usually irreversible [5], the GMP’
main focus is on children under 2 years of age [7], which
is recommended to be performed once a month [8].

Anthropometric measurements that are used clini-
cally to diagnose malnutrition and monitor child growth
include length-for-age (L/A), weight-for-age (W/A),
weight-for-length (W/L), and head circumference-for-
age (HC/A) [9]. Head Circumference (HC) measurement
is an important anthropometric parameter. It is a major
indicator of brain development, especially in early child-
hood, and is correlated with cognitive function [10]. The
height-for-age parameter allows assessing the adequa-

cy of linear growth in relation to age. Since the height
changes very slowly in comparison to body weight, the
observation of stature deficits can only be detected
when there is a nutritional deficiency over a long period
of time [11]. Monitoring these parameters over time,
which make up the main part of the GMP, is crucial for
detecting inadequate growth patterns and any underly-
ing diseases [12].

GMP is globally accepted and many countries, includ-
ing Iran, are currently using it to assess the children’s
growth [1]. However, due to low participation and poor
knowledge, its actual practice is not optimal [10]. In a
systematic review study on GMP [13], it was stated that
a low participation in GMP can be a sign of its low ac-
ceptance in the society. Since the effectiveness of any
behavioral change techniques and health education
programs largely depends on selecting an appropriate
approach, the first step is to find out which factors affect
the current behavior of people [14]. To improve moth-
ers’ participation in GMP program and reach an optimal
function, it is necessary to explore their attitude and
knowledge about the program. Despite the importance
of active participation, there is scant research on ma-
ternal attitudes towards the GMP. Therefore, this study
aims to evaluate mothers’ attitude and knowledge
about the GMP using a quantitative approach based on
the Health Belief Model (HBM), and to determine their
association with socio-demographic factors and child
growth parameters. HBM is a conceptual model de-
signed to explain and predict health-related behaviors
[15]. It has been used for more than 40 years, and its
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ability to explain various health-related behaviors has
been shown in many times [16].

Despite the importance of regular attendance, relatively
little research has been conducted on maternal beliefs
toward GMP. Therefore, we aimed to use HBM among
mothers attending public health centers to assess their
beliefs and knowledge about GMP to inform future health
interventions.

Material and Methods

This cross-sectional study was conducted on mother-
child dyads referred to public health centers of Ahvaz
and Bushehr cities in southern Iran from August 2018 to
February 2019. A two-stage sampling was used to select
the study samples. First, from among all public health
centers in two mentioned cities, 4 centers were selected
using randomly. Then, participants were recruited using
a convenience sampling method from each center. The
total sample size was determined 427 based on a similar
study using the HBM [17] and score of perceived ben-
efits (MeanSD=63.7916.23), and d=0.01 at 95% confi-
dence interval. By considering the dropout, the sample
size was increased to 522. The inclusion criteria were:
having a child under 2 years of age, having a medical
record in the health center, ability to read and answer in
Persian, and willingness to participate in the study. The
mothers of children with preterm birth and congenital
disorders were not included in the study. All mothers
were informed about the study objectives and signed
an informed consent form.

The data collection tool was a two-part questionnaire;
the first part surveys anthropometric and socio-demo-
graphic characteristics. The father’s weight and height
were reported by the mothers. The child’s anthropo-
metric measurements were extracted from the postna-
tal medical records available in the health care center
which included birth weight, height, HC, W/A, L/A, W/L,
and HC/A. The status of each parameter was assessed
as a dichotomous variable, based on the presence of
any growth faltering or abnormality (favorable growth
vs unfavorable growth). Socio-demographic character-
istics such as the parents’ age, Body Mass Index (BMI),
years of education, employment status, and income
level were self-reported by the participants. The second
part was a researcher-made questionnaire designed
based on the related literature on child growth monitor-
ing [17, 18], and had 37 items assessing six HBM con-
structs: risk susceptibility (7 items to assess occurrence
of child’s unfavorable growth ), risk severity (5 items to
assess the risk of unfavorable child growth), barriers to
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action (8 items to identify the barriers of regular visits
for growth monitoring), benefits to action (4 items to
assess the benefits of GMP), cues to action (8 items as-
sessing mothers’ belief about the accessibility of GMP),
and self-efficacy (5 items to examine the ability to visit
the health center for child growth monitoring). Further-
more, there were 7 items for assessing mothers’ knowl-
edge about GMP. All items were rated from 1 (strongly
disagree) to 5 (strongly agree), except for the barriers
to action subscale which had reversed scoring where
a higher score represents more positive belief. Three
items of risk susceptibility subscale also had reversed
scoring. The final score for each subscale ranges from
0 to 100. The overall score is obtained by summing up
the scores of six subscales and presented per percent-
age. The validity of HBM-related questionnaire was ex-
amined by calculating the Content Validity Index (CVI)
and Content Validity Ratio (CVR) which were obtained
0.85 and 0.82, respectively. Content validity was con-
firmed by 10 experts in the field of health education,
public health, and nutrition. To evaluate the reliability
of the questionnaire using Cronbach’s alpha coefficient,
it was distributed among 20 mothers referred to the
public health centers with demographic characteristics
similar to that of study samples. The results showed a
satisfactory reliability with a Cronbach’s alpha of higher
than 0.72. The Cronbach’s alpha coefficients for each
constracts were as follows: 0.57 for knowledge, 0.71
for benefits to action, 0.80 for barriers to action, 0.53
for risk susceptibility, 0.75 for risk severity, 0.82 for cues
to action, and 0.72 for self-efficacy. The internal consis-
tency of the questionnaire was confirmed with a Cron-
bach’s alpha coefficient of 0.80.

The questionnaire was completed by two trained re-
searchers through face-to-face interview with partici-
pants. Statistical analyses were performed in SPSS v. 16
software. Descriptive statistics of mean and Standard
Deviation (SD) were used for continuous variables,
whilst frequency and percentage were applied to de-
scribe categorical variables. To determine the predictors
of child growth parameters, a multinomial logistic re-
gression was performed and then adjusted for parents’
years of education and age, financial status, pregnancy
intention, infant gender, and type of delivery. A P<0.05
was considered statistically significant.

Results

Of 522 mothers, 470 completed the questionnaires.
They had a mean age of 29.56%5.10 years; 92% had a
planned pregnancy and 43% had normal delivery; 86.3%
had fair financial status, 87.3% had nuclear families,
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Table 1. Socio-demographic and anthropometric characteristics of participants (n=470)

Variables

MeaniSD/No. (%)

Mother’s age (y)
Father’s age (y)
Mother’s BMI (kg/m?)
Father’s BMI (kg/m?)
Child’s birth weight (Kg)

Child’s birth length (cm)

29.566%5.108

34.360+6.277

26.37+4.22

26.42+3.66

3.297+0.496

50.152+3.984

Child’s head circumference (cm) 35.06+2.22
. . Poor 63(13.7)
Financial status
Fair 398(86.3)
. <12 68 (14.7)
Mother’s years of education
212 395(85.3)
) <12 77(16.9)
Father’s years of education
212 379(83.1)
. Male 221(47.4)
Child’s gender
Female 245(52.6)
. Normal delivery 198(43.0)
Type of delivery .
Cesarean section 262(57.0)
. Nuclear 407(87.3)
Family status
Extended 58(12.4)
. . Planned 429(92)
Pregnancy intention
Unplanned 41(8)
Unfavorable 26(5.7)
Length for age
Favorable 431(94.3)
Unfavorable 31(6.8)
Weight for age
Favorable 425(93.2)
Unfavorable 43(9.4)
Weight for length
Favorable 414(90.6)
. Unfavorable 31(6.9)
Head circumference for age
Favorable 420(93.1)

and 85.3% had more than 12 years of education. Their
children’s weight, length and HC were 3.2910.49 kg,
50.15+3.98 cm, and 35.06+2.22 c¢m, respectively (Table
1). The mean scores of self-efficacy, cues to action, risk
susceptibility, barriers to action, benefits to action, and
risk severity were reported 64.09+9.92, 89.95+11.77,
44.71+6.73, 54.81+10.52, 60.23+9.59, and 66.52+9.33,
respectively. The mean score of maternal knowledge
was 46.8315.44, and the mean score of overall HBM
questionnaire was 118.66+9.71, ranging from 88 to 150.

Regarding the perceived benefits to action, most
mothers (58.7%) agreed that “Monitoring a child’s
growth prevents malnutrition”. Regarding the perceived
barriers to action, most of them (62.2%) agreed that
“there is no health center near our house”. Most of
mothers (56.4%) agreed that “lack of regular visits for
growth monitoring can cause serious health problems”
related to the perceived risk susceptibility contract. Re-
garding the perceived risk sensitivity, most of mothers
(51%) agreed that “I'm worried if my baby become over-
weight”. Most mothers (62%) agreed to the item that:
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Table 2. Association between health beliefs models constracts and weight for age based on Multinomial logistic regression results

95%Cl
Constracts B Standard Error Bound P
Lower Upper

Percieved susceptibility -0.068 0.147 -0.356 0.220 0.643
Percieved severity -0.025 0.137 -0.293 0.243 0.855
Percieved benefits -0.100 0.198 -0.488 0.288 0.613
Percieved barrier 0.155 0.066 0.025 0.284 0.019
Self-efficacy -0.018 0.119 -0.251 0.215 0.882
Cues to action 0.190 0.088 0.017 0.362 0.030
Knowledge 0.409 0.203 0.011 0.806 0.044

Note: Model was adjusted for parental education and age, financial status, pregnancy intention, infant gender, and type of delivery.

“If lwant, | can find health information about preventing
faltering growth in my child”. Finally, regarding the cues
to action, 60.3% of mothers agreed to the item that:
“There are various sources of information about child
growth monitoring (media, parents, friends, health care
provider, doctors, midwives)”.

The association between HBM constracts, children
anthropometric parameters, and GMP knowledge was
examined using multinomial logistic regression model
adjusted for parents’ years of education, age, financial
status, pregnancy intention, infant gender, and type
of delivery. It was found that higher W/A was signifi-
cantly associated with higher scores in GMP knowledge

(B=0.409, 95%Cl; 0.011-0.806, P=0.044), perceived bar-
riers to action ($=0.155, P=0.019, 95% ClI; 0.025- 0.284),
and cues to action (B=0.190, 95%Cl; 0.017-0.362,
P=0.030) (Table 2). There were no significant association
between mothers’ GMP knowledge and child’s L/A (Ta-
ble 3), but mothers’ GMP knowledge were significantly
related to child’s W/L (B=0.345, 95% Cl; 0.064-0.625,
P=0.016) and HC/A (B=0.287, 95%Cl; 0.022- 0.596,
P=0.025) (Tables 4 and 5).

Discussion

This study was conducted on mothers attended in
public health centers for various reasons to assess their

Table 3. Association between health beliefs models constracts and lenghts for age based on Multinomial logistic regression results

95%Cl
Constracts B Standard Error Bound P
Lower Upper

Percieved susceptibility 0.075 0.130 -0.179 0.329 0.562
Percieved severity 0.042 0.126 -0.204 0.288 0.739
Percieved benefits 0.020 0.181 -0.334 0.374 0.913
Percieved barrier -0.021 0.70 -1.393 1.351 0.768
Self-efficacy -0.002 0.119 -0.235 0.231 0.984
Cues to action 0.017 0.086 -0.151 0.185 0.846
Knowledge 0.222 0.171 -0.113 0.557 0.194

Note: Model was adjusted for parental education and age, financial status, pregnancy intention, infant gender, and type of delivery.
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Table 4. Association between health beliefs model constracts and weight for lenght based on Multinomial logistic regression results

95%Cl
Domains B Standard Error Bound P
Lower Upper
Percieved susceptibility -0.068 0.099 -0.262 0.126 0.492
Percieved severity -0.073 0.108 -0.284 0.138 0.501
Percieved benefits -0.034 0.153 -0.333 0.265 0.826
Percieved barrier -0.085 0.061 -0.204 0.034 0.160
Self-efficacy -0.013 0.094 -0.197 0.171 0.892
Cues to action 0.012 0.069 -0.123 0.147 0.861
Knowledge 0.345 0.143 0.064 0.625 0.016

Note: Model was adjusted for parental education and age, financial status, pregnancy intention, infant gender, and type of delivery.

beliefs and knowledge about GMP. We also investigated
whether these factors were related to child growth pa-
rameters. The scores of HBM domains were higher than
73%, which indicates positive attitudes towards GMP.
In two studies in Iran, regarding the supplementary
feeding and behaviors that may affect child growth, the
HBM was used to assess mothers’ beliefs about child
growth disorders [17, 18]. In one study [17], scores of
risk susceptibility and risk severity for growth disorders
were lower than in our study. In another study [18], risk
severity was significantly related to growth disorders;
risk susceptibility and risk severity scores were higher
and lower, respectively compared to our study. It has
been shown that most mothers act based on their own

assessment of normal growth status and visit the pub-
lic health centers only when they see a visible disease.
Those who believe that their child has a good growth
status may find it unnecessary to participate in GMP
program [14]. Accordingly, it can be said that lower per-
ceptions of risk susceptibility and severity reduce moth-
ers’ participation in GMP.

Pregnancy intention has a significant impact on the
health of mother and child, such that unintended preg-
nancy is associated with lower participation in prenatal
care [19], and lower quality of parenting and child de-
velopment [20]. However, in our study, pregnancy inten-
tion was related to neither maternal beliefs about child

Table 5. Association between health beliefs models constracts and circomference for age based on Multinomial logistic regression results

95%Cl
Domains B Standard Error Bound P
Lower Upper
Percieved susceptibility -0.092 0.109 -0.305 0.121 0.398
Percieved severity -0.016 0.129 -0.268 0.236 0.903
Percieved benefits -0.135 0.193 -0.513 0.243 0.483
Percieved barrier 0.009 0.064 -0.116 0.134 0.885
Self-efficacy 0.014 0.132 -0.244 0.272 0.915
Cues to action -0.068 0.085 -0.234 0.098 0.428
Knowledge 0.287 0.158 0.022 0.596 0.025

Note: Model was adjusted for parental education and age, financial status, pregnancy intention, infant gender, and type of delivery.
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growth monitoring nor to child growth parameters. The
importance of GMP is greater in parents with lower lev-
els of education and socio-economic status, because
their children are at higher risk for malnutrition [21,
22]. However, it has been shown that they have lower
willingness to participate in GMP program [23, 24]. In a
study in Nepal, although mothers’ knowledge of GMP
and access to health centers was high, their regular par-
ticipation was low, since they believed that GMP was
less important compared to programs like vaccination
[25]. Although GMP is for children aged 0-59 months,
it is discontinued for most children when vaccination is
completed at age 9 months [26].

In this study, it was found that maternal knowledge of
GMP was positively associated with children” W/A and
HC/A. Lack of information about GMP is a reason for be-
ing reluctant to participate in GMP [14]. Since maternal
knowledge and infant’s nutritional status are associated
with higher participation in GMP sessions [27], it is rea-
sonable to assume that more GMP knowledge is asso-
ciated with higher participation in GMP, and can lead
to better child growth parameters. There is evidence
that GMP, when properly performed, can significantly
improve the nutritional status of children under five
years of age [24]. Consistent with these results, a study
showed that higher attendance in nutrition surveillance
programme is associated with better child growth pa-
rameters [28].

Barriers such as long distance to the health center and
lack of access to public transportation are can reduce
mothers’ participation despite high perceived severity
[29]. In a recent study, the main barriers that negatively
affected mothers’ participation in GMP included long
distance to the health centers and cultural constraints
such as maternal workload [25]. Unexpectedly, in our
study, the perceived barriers were positively associated
with child’s W/A. This may because higher perception
of barriers and lack of access to GMP services can lead
to compensatory efforts in other areas, such as attend-
ing private clinics for growth monitoring, better feed-
ing practices, or giving the child additional nutritional
supplements. In this study, maternal knowledge of GMP
and cues to action were higher in mothers of children
with higher W/A, which may override the effects of per-
ceived barriers on GMP participation and child’s W/A.
Cues to action are elements that create a desire to per-
form the correct behavior. It has been shown that incen-
tives, which are a kind of cues to action, improve the
attendance in child health monitoring [7].

Journal of Holistic
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There are few studies on maternal beliefs towards GMP
in Iran, and they have been conducted in central Iran. The
advantages of this study was a larger sample size and in-
vestigating maternal beliefs about both child growth and
GMP. However, there were some limitations. First, since
our participants were recruited from public health cen-
ters, it is likely that they had more knowledge and posi-
tive beliefs towards GMP in addition to better growth
status of their children. Moreover, in developing coun-
tries, public health centers are the main sources for GMP,
while in developed countries, private clinics are the main
sources [3]; however, it is believed that people with bet-
ter financial status prefer private clinics for child health
monitoring. For this reason, we may have lost a number
of mothers who referred to private clinics for GMP.

Maternal beliefs and knowledge about GMP are as-
sociated with child growth parameters. GMP has the
potential to detect and prevent child growth disorders
at an early stage; therefore, understanding the factors
that influence participation in GMP may be helpful in
designing appropriate educational and behavioral in-
terventions. We recommend future studies to consider
parental beliefs and knowledge in future educational
interventions on GMP because of their significant influ-
ence on child growth.
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