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Abstract
Background: More than half of all deaths in under 5 children is related to malnutrition. One of the ways to
reduce child malnutrition is regular monitoring of the growth and development of children through the
utilisation of growth monitoring and promotion (GMP) services by mothers/care givers. We evaluated
mothers’ knowledge on GMP, utilisation and associated factors among mother-child pairs from a poor
socio-economic district in Northern Ghana.
Methods: Using an analytical cross-sectional design, participants included mothers with children aged 059 months, grouped into 0-11 months, 12-24 months and 24-59 months. A semi-structured questionnaire
containing both closed- and open-ended questions was used to collect data. Multivariate logistic
regression was used to identify determinants of GMP utilisation.
Results: Four hundred mother-child pairs were included in the study. Overall, 28.5% (n=114) of the
mothers utilized GMP services. Almost 60%(n=237) of the mothers knew the recommended age to seek
for GMP service for their children. Only 9% of the mothers could correctly interpret the directions of the
growth curves in their children’s Health Record booklet. Mothers with children aged 0-11 years were 3.9
times more likely (p=0.009) to utilize GMP services compared to their counterparts with children aged 1223 months and 24-59 months. Mothers who had low level of knowledge were 2.19 times (p = 0.003) more
likely to utilise GMP services compared to their counterparts with high level of education.
Conclusion: Utilisation of GMP services was low and particularly lower in children aged 24-59 months.
Mothers’ knowledge in GMP was optimal although there were notable gaps.

Background
Child malnutrition is a universal public health issue faltering development and causing undesirable
consequences to human health [1]. Over half of all deaths in under 5 children is linked to malnutrition as
it places children at increased risk of death from common infections, increases the episodes and intensity
of such infections and prolongs recovery [2] . In 2019, 144 million under 5 children in the world were
stunted, 47 million wasted of which 14.3 million were severely wasted and 38.3 million overweight [3]. In
sub-Sharan Africa, 57.5 million under 5 children in 2019 were stunted, rising from 49.2 million in 2000;
11.8 million wasted in which 3.0 million had severe wasting and 5.2 million were overweight. In Ghana,
28% of under ve children were stunted, 14% underweight and 9% wasted in 2014 [4]. The Northern
Region of Ghana has the highest rate of stunted children with a prevalence of 33.0% [4].
One of the strategies that have been introduced in developing countries and other parts of the world
towards reducing malnutrition in children is growth monitoring and promotion (GMP). GMP refers to a
nutritional intervention in under 5 children that regularly measures and plot the weight of children less
than 5 years in a growth graph within speci c intervals as well as comparing the growth curves to that of
reference population and the results used to counsel caregivers to enable them take concrete steps that
will improve the growth of the child [5-7]. It offers an early warning signal for appropriate and timely
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action to be taken and therefore identi es and correct growth faltering before a child’s nutritional status
degenerates into a fully blown malnourished state [6-8]. In addition, GMP facilitates engagement and
communication with caregivers thereby further providing the necessary action that is aimed at promoting
child growth and increasing demand for other essential services [6, 8]. Implemented in the 1970’s by
UNICEF, the GMP is a component of the Child Welfare Clinic (CWC) package in Ghana [9]. The CWC is a
comprehensive child health care package that involves the provision of immunization, food
supplementation, growth monitoring, nutrition education and counseling [10]. These services are provided
during monthly visits to the health facility. GMP has been shown to have the capacity to maintain and
improve child feeding and care practices [11].
Rates of utilization or attendance of GMP sessions in Sub-Sharan Africa and in other developing
countries has been reported to be varied [11]. In Senegal, 70% of children attended monthly GMP provided
by a non-governmental organization, whereas 35% patronized the government facility [11]. Another study
in Ethiopia among children aged 0-24 months revealed a GMP utilization rate of 16.9% [12]. In the Ga
West District of Ghana, Agbozo et al [10] reported 13.6% of caregiver-child pairs obtaining more than 9
visits in the last 12 months. Gyampo et al reported 70% of mothers not missing scheduled child welfare
clinic session in a study conducted in the Accra Metropolitan Area in Ghana [13].
Notwithstanding the fact that GMP has been implemented in Ghana since the 1970s, evidence regarding
the utilization of GMP services and its associated factors among mothers with their children is limited. In
a review of the literature we came across three studies [10, 13, 14] in which only one study was conducted
in the Northern part of Ghana [14] but the rest were conducted in Accra that has a higher socio-economic
status compared to Northern Ghana. The study conducted in Northern Ghana focused on the knowledge
of health workers and a couple of mothers/care givers but did not measure utilization of GMP services
[14]. In addition, the study was limited by a small sample size of 78 health workers and 35 mothers/care
givers. Also, evidence regarding the association between mothers’ knowledge GMP and its utilization is
scanty. The current study intends to ll these gaps in the literature from a poor socio-economic setting of
the Nanumba South District of Ghana where we investigated the prevalence of utilization of GMP. In
addition, the association between mothers’ knowledge on GMP and its utilization was evaluated.

Methods
Study design and setting
This cross-sectional study was conducted from December 2018 to July 2019 in the Nanumba South
district of the Northern Region of Ghana. The Nanumba South District is located about 211km Southeast
of the Northern Regional Capital, Tamale. The district lies within Latitudes 8.50 and 9.00 North and
longitudes 0.5o east and 0.5o West of the Greenwich Meridian. It has Wulensi as the administrative
capital. According to the 2010 Ghana Population and Housing census, the district has a total population
of 114,173 inhabitants at an annual growth rate of 2.9%. The sub-categorical operational populations for
2017 were 4,567 for children aged 0-11 months; 4,567 for children aged 12-23 months; and 13,472 for
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children aged 24-59 months. The district has four (4) health centres and eleven (11) functional
Community-Based Health Planning and Services (CHPS) compounds across all of its four sub-districts to
cater for the health needs of the people living in 137 communities. The average distance to a health
facility in the district is about 8km. Antenatal and child welfare services are organized across 128 static
and outreach points where GMP services are provided.
Study participants, sample size determination and recruitment procedures
The participants of this study were mothers with their children aged 0-59 months attending monthly child
welfare clinics at all the four health centres and one CHPS zone selected from each of the sub-district by
way of the lottery method. Using Cochran’s formula n = Z2pq /e2 where n is the sample size, e is the
desired level of precision (margin of error), p is the (estimated) proportion of the population which has the
attribute in question (GMP utilization rate) or the degree of variability, q is 1-p and Z is the abscissa of the
normal curve that cuts off an area at the tails, a sample size of 405 was obtained. A 5% non-response
rate was computed to yield a nal sample size of 425. Using data from the child welfare attendance in
the selected health facilities, proportionate random sampling was done to obtain the 425 mother-child
participants for the study. Participants were recruited at the health facility level during monthly GMP
sessions until the quota allocated for the facility was met. Before commencing data collection, written
permission was obtained from the health authority at the district, sub-district and facility levels. Each
time, a selected health facility was visited, the study rationale and procedure were explained to all clients
who attended the welfare clinics and only those who agreed and provided informed consent were
included into the study. Voluntary participation was encouraged throughout the study. Each participant
was free to decline at any point of the study without condition. Access and provision of child welfare
services to those who agreed to participate in our study as well as those who declined was without any
discrimination. Ethical approval was granted by the Ethical Review Committee of the Tamale Teaching
Hospital in Ghana.

Data collection methods
A semi-structured questionnaire was used to collect data. The questionnaire consisted of three sections.
Section one evaluated the socio-demographic characteristics of both the mother and the child (i.e., child’s
age, child’s gender, mothers’ level of education, income level, marital status, employment status). Child’s
age was recorded in months and was obtained by recording the date of birth from the Child Welfare Book.
Mothers were asked to indicate their current level of formal education received: No formal education,
primary, Junior high school, Senior High School, and Tertiary. The age of the mother was assessed asking
the question: How old are you? Income level was evaluated by asking mothers to estimate how much
they earned monthly. Mothers were asked to indicate whether they were single, married, cohabiting,
widowed or divorced. Employment status was assessed by the asking the question: Which of the
following sectors are you currently working: Formal sector, private sector, farmer, trader, and housewife.
Section two consisted of both closed and open-ended items that assessed mothers’ knowledge regarding:
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the purpose of GMP, recommended frequency of attendance of GMP sessions and the use and
interpretation of growth charts. The items were derived from previous studies. Participants were given a
score of 1 for every correct answer. A total score was generated and computed 100%. Section three
assessed the level of GMP utilisation by asking the mother and cross-checking in the child health record
book the number of times mothers visited the GMP sessions with their children, and the number of times
they missed GMP sessions. Utilization was then determined by the number of visits to the GMP session
as per the recommendation in the Child Health Record booklet, which requires monthly visits from aged 0
to 23 months, and a visit at every four months from aged 24 to 59 months (Ghana Health Service, n.d.).
To ensure comprehensibility, the questionnaire was pretested among 20 participants selected from a nonparticipating community within the area having similar characteristics. This allowed for further
clari cation and modi cation of some of the items of the question. In addition, the questionnaire was
evaluated for content validity by a team of nutritionists, behavioural sciences and public health
specialists. Since most of the participants could not read nor write in English, participants were
interviewed in their local dialect where necessary. All participants were interviewed in privacy in a
secluded area of the facility to ensure con dentiality. All methods were carried out in accordance with
relevant guidelines and regulations.
Statistical analysis
Data was entered onto Microsoft Excel 2010 and analysed using the Statistical Package for the Social
Sciences (SPSS) software, version 20. Descriptive statistics of mean and standard deviation was used to
describe continuous variables whilst frequencies and percentages were used to describe categorical
variables and presented as frequencies and charts. Following the Food and Agriculture Organisation
nutrition-related knowledge thresholds for a nutrition intervention in which a knowledge score ≤ 70 %
shows an urgent need for a nutrition intervention, all mothers who scored > 70 % in the knowledge test
were classi ed as having high level of knowledge and those scoring ≤ 70 % were classi ed as having a
low level of knowledge [15, 16]. Quotes from open-ended knowledge questions were used to support the
correct answers provided by the mothers. Chi-square test and Fisher’s exact test were used to determine
the association among categorical variables where appropriate (i.e., utilisation of GMP with sociodemographic characteristics and levels of knowledge). To identify factors associated with the utilisation
of GMP, multivariate logistic regression (a priori selection) was conducted. For the purposes of the
analysis the age of the children was categorised into 0-11 months, 12-23 months and 24 – 59 months;
monthly income levels. Level of education was categorised into no formal education, low and high levels
of education in which senior high school and tertiary levels of education were combined to yield “High
level of education” and Primary and Junior High School levels were combined to yield “Low level of
education “. Mothers/care givers’ age was categorised into: < 30 years and ≥ 30 years. Based a median
income level of GHC 60, mother’s monthly income level was placed into two categories: ≤ GHC60 (US$
11) and > GHC 60. Regarding employment status, responses to formal sector, private sector, traders and
farmers were categorised into ‘employed’ and those who reported as being housewives was categorised
into ‘unemployed’. A p-value of less than 0.05 was considered signi cant in all comparative analysis.
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Results
Out of the 425 questionnaires administered, 400 were found to be complete and included into the
analysis giving a response rate of 94.1%. Table 1 shows the socio-demographic characteristics of the 400
mother-child participants included in the study. The children had a mean (SD) age of 11.36 (8.61) months
and 51.0% (n=203) were males. The mothers had a mean (SD) age of 27.29 (5.63) years; 95.3% (n= 381)
were married and literacy rate among them was 50.7% (n=207). In all, 8.8% (n= 35) were educated up to
primary school level, 19.0% (76) junior high school level, 20.5% (n=82) high school level and 2.5% (n=10)
tertiary level.
Table 1: General and socio-demographic characteristics of mother and child

Page 6/17

Variable

Frequency

%

197

49.3

0-11

228

57.0

12-23

143

36.0

24-59

29

7.0

< 30 years

262

65.5

≥ 30 years

138

34.5

Married

381

95.0

Not married

19

5.0

Child’s gender
Male
Female
Child’s age (in months)

Mothers’ age (in years)

Mothers’ marital status

Mothers’ educational level
No formal education

197

49.2

Low

111

27.8

High

92

23.0

Mothers’ employment status
Employed

299

74.8

Not employed

101

25.2

Mothers’ monthly income level (GHC)
≤ 500

387

96.8

>500

13

3.2

Senior high school level and tertiary level were combined to yield “High level of education” and Primary
and Junior High School levels were combined to yield “Low level of education”.
Utilization and knowledge level of Growth Monitoring and Promotion (GMP) services
Participants’ mean (SD) number of GMP attendance and missed GMP visits were 7.93 (5.52) and 3.45
(4.50) respectively. Overall, 28.5% (n=114) of the mothers utilized GMP services according to the
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recommended number of age-speci c visits of which, 95.6% (n=109) of them had children aged 0-23
months and for 4.6% (n=5) of them, the children were aged 24-59 months. As shown in Table 2, 59.3%
(n=237) of the mothers knew the recommended age to seek for GMP service for their children; and 86%
(n=344) knew the recommended number of visits according to the age of the child. This was illuminated
by the following quote from one of the participants “if you deliver for instance today, you begin to send

the baby for GMP activities and continue to do so until the child completes all his vaccinations.” (IDI-7).
Another added that “we send the children for GMP services monthly, when you begin this week, the next
visit will be the third week of the following month” (IDI-4). Regarding the duration of GMP activities, 54%
(n=216) of the mothers said GMP visits should be done for the child from birth till 59 months. “A child is
taken to the clinic for weighing until he/she gets up to ve years before one can stop” (IDI-23). Only
37(9%) participants said they could correctly interpret the directions of the growth curves in their
children’s Health Record booklet from which all of them correctly indicated the arrow for growth; 27
correctly indicated the arrow for a child that is faltering in weight. In total, participants had a mean (SD)
score of 68.61% (9.29). Fifty six percent of the mothers had a high level of knowledge i.e., had a total
score > 70%.
Table 2: Mothers’ knowledge on the importance of growth monitoring and promotion
Purpose of GMP

Frequency

%

To monitor growth and development of the child

400

100

To prevent child malnutrition

399

99.8

To received vaccinations/immunizations for the child

399

99.8

For the child to receive treatment if sick

334

83.5

To receive education on infant and young child feeding

393

98.3

Knows that recommended time for start of GMP is at birth

237

59.3

Knows the recommended GMP visits for their children

344

86.0

Knows duration of attending GMP is from 0 to 59 months

216

54.0

GMP services are provided at the community level and health centres

394

98.5

Knows the meaning of the growth curve/arrow pointing up

22

5.5

Knows the meaning of direction of curve/arrow neither pointing up or down

15

3.4

Knows the meaning of direction of curve/arrow pointing down

16

4.0

High level of knowledge

224

56.0

Low level of knowledge

176

44.0

Classi cation of knowledge scores
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Factors associated with utilization of GMP services
As shown by Table 3, the utilization of GMP services by mothers for children aged 0-11 months (88.6%,
n=101) was signi cantly (p<0.001) higher than those aged 12-23 months (7.0%, n= 8) and 24-59 months
(4.4%, n=5).
Table 3: Univariate analysis of factors associated with the Utilisation of GMPs services
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Variable

Utilizes GMP services
Yes (n= 114)

p-value

No (n=286)

Child’s gender

0.150

Male

51(44.7%)

152(53%)

Female

63(55.3%)

134(47%)

Child's age (months)

<0.001

0-11

101(88.6%)

127(44.4%)

12-23

8(7.0%)

135(47.2%)

24-59

5(4.4%)

24(8.4%)

Mother’s age

0.130

< 30 years

80(70.2%)

182(63.6%)

≥ 30 years

34(29.8%)

104(36.4%)

Mothers’ educational level

0.087

Low/no formal education

81(71.1%)

227(79.4%)

High

33(22.0%)

59(20.6%)

Mothers marital status

0.438

Married

107(94.0%)

274(95.8%)

Not married

7(6.0%)

12(4.2%)

Mothers’ employment status

0.899

Employed

86(75.4%)

213(74.8%)

Not employed

28(24.6%)

73(25.5%)

≤ 500

111(97.4%)

276(96.5%)

>500

3(2.6%)

10(3.5%)

Low

59(51.8%)

117(40.9%)

High

55(48.2%)

169(59.1%)

Mothers’ monthly level of income
0.766

Knowledge level
0.032

From the multivariate analysis shown in Table 4, mothers with a child aged less than 12 months were 3.9
times more likely to utilize GMP services compared to those with children aged 12-24 months (p=0.009).
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Table 4: Multivariate analysis of factors associated with the utilisation of GMP service
Variable

AOR (95% CI)

p-value

Male

0.79(0.48 – 1.30)

0.355

Female

1

Child’s gender

Child’s age
0-11 months

3.9(1.38 – 10.83)

0.010

12-23 months

0.25(0.08 – 0.87)

0.029

24-59 months

1

Mothers’ age
< 30 years

1.09(0.61 – 1.94)

≥ 30 years

1

0.767

Educational level
No formal education

1

Low level of education

0.90(0.48 – 1.69)

0.750

High level of education

1.51(0.77 – 2.94)

0.232

Married

0.74(0.26 – 2.13)

0.574

Not married/single/divorced/widowed

1

Marital status

Employment status
Employed

1.09(0.58 – 2.04)

0.787

≥ GHC 60

0.84(0.49 – 1.45)

0.526

> GHC 60

1

Not employed
Monthly income

Knowledge level
Low

2.19(1.32-3.64)

High

1
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0.003

1 = Reference value; Cox and Snell R Square = 0.204; Nagelkerke R Square = 0.293

Discussion
In this study, we evaluated mothers’ knowledge on GMP, utilization of GMP and their associations. We
found that mothers had good level of knowledge regarding the purpose of GMP but majority of them did
not know how to interpret children’s growth charts. Only 23% of the mothers utilized GMP services (i.e.,
met the recommended number of age-speci c GMP visits) for their children. Knowledge on GMP was not
signi cantly associated with the utilization of GMP services. However, the age of the child was the only
factor found to be signi cantly associated with the utilization of GMP services.
An important nding of this study was that almost all the mothers knew the purpose of GMP i.e., to
ensure the growth and development of the child; to prevent the child from becoming malnourished, and
for the child to get immunizations/vaccinations. These ndings are corroborated by the results of a
qualitative study conducted in Ethiopia among health workers and mothers, which revealed that mothers
perceived the bene ts and purposes of GMP as monitoring the growth and development of the child,
reducing child undernutrition, keeping the child healthy and introduction of appropriate child feeding
practices [17]. Another study in Northern Ghana [14] reported similar ndings.
Children are taken for GMP sessions at birth so that the appropriate feeding and child care practices will
be instituted, and also to provide the opportunity for any growth faltering to be detected early and timely
actions taken to correct it [11]. However, most of the children in the current study are likely to miss this
opportunity considering the fact that 40.7% of the mothers did not know the recommended time for which
to begin attending GMP sessions with their children. The results is higher than the 31.8% that could not
tell when to begin sending a child to GMP sessions in a study reported by Daniel et al [18] among 369
women in Southern Ethiopia.
The WHO recommends that a child should commence GMP sessions from the rst month and continue
till 59 months [10]., but in the study only 54% of mothers knew of this recommendation. This implies that
more than 40% of the mothers are likely to stop attending GMP sessions before their children reach 59
months. This nding is further corroborated by ndings of Adu-Gyam and Adjei who found 85% of
respondents not sending their children to child welfare clinics at ages <59 months [19]. These ndings
are concerning as the children may be denied of the other bene ts of GMP such as growth monitoring,
receiving of vitamin A supplementation and nutrition education and counseling.
We also found in this study that majority of the mothers did not know how to interpret the growth charts
of their children. This nding is similar to studies conducted in Southern Ethiopia and Ghana in which
38% of mothers in the Ethiopian study did not know the interpretation and meaning of the growth curve
[18] and only 18.7% of the respondents in the Ghanaian study were able to interpret the directions of the
growth curves [20]. This is probably due to the fact that the health workers at the child welfare clinics are
usually preoccupied with weighing the children and recording in the child health record books and not
educating the mothers on it. This is buttressed by ndings of a Zambian study where mothers expressed
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their unhappiness for not being provided any information or advice on the growth monitoring processes
by health staffs [21]. Also, a study carried out in the East Mamprusi Municipality of Ghana, by Sulley et al
[14] reported that mothers were of the opinion that health workers do not discuss with them anything
concerning the growth and development of their children after weighing sessions and that they were not
asked to interpret the growth chart either. This is concerning as it has the tendency of discouraging the
mothers from partaking in GMP sessions since they may not appreciate the essence of the service. It also
implies that the mothers will not be able to determine if growth faltering had occurred or not, so as to be
prompted to take an action. Health workers should pay more attention to mothers and their children by
engaging and discussing with them the growth pattern of the children during weighing sessions using the
growth curves in the child health record booklet so as to increase their knowledge and interest in GMP
activities.
Another important nding of this study was that only 28.5% of the mothers utilized GMP according to the
age-speci c number of times recommended by the WHO. The nding is slightly higher than the 26%
reported in a three months cohort study in Zambia which evaluated the effectiveness of institutional
based GMP [21]. It is however lower than the 67% reported in South Africa in an assessment of a ve
year’s GMP project among caregivers with children less than ve years [22]. The differences may be due
to the fact that the GMP activity in South Africa was a project in which a lot of efforts and strategies
might have been put in place to motivate caregivers to attend.
An important nding of this study was that we found that only age was signi cantly associated with
utilisation of GMP services by the mothers in that mothers with children aged 0-11 months were 3.9 times
more likely to utilize GMP services compared to those aged 12-23 months and 24-59 months. The nding
is consistent to the study by Owusu and Lartey [23] who found that there was a negative correlation
between the age of the child and attendance to child health clinics. It is also corroborated by the nding
in a mixed method study conducted in Ghana that found 70% of the study participants stopped sending
their children to child welfare clinics when the children were within the age group of 12-23 months [19].
This trend may be attributed to the value mothers placed on vaccination over other services of the GMP
sessions. Children within the age group of 0-11 months are recommended to go for several doses of
immunization and so most mothers will continue to send them to weighing centers until completion of
the immunization. In that as the child advances in age, attendance to child welfare clinic decreases. The
result is further consolidating the general view that growth monitoring and promotion service utilization is
poor among children especially those in the aged group of 24-59 months.
We also found that mothers’ knowledge regarding GMP was reversely associated with the Utilisation of
GMP services in that those who had high level of knowledge were less likely to utilise GMP services
compared to their counterparts who had low level of knowledge. This implies that acquisition of
knowledge may not necessarily be translate into practice as has been previously reported by Lartey [24].
Thus, interventions should only concentrate on educating the mothers to improve their knowledge but
they should also support them to overcome barriers that may be preventing them from utilizing GMP
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services. Nonetheless, future studies should explore the reasons why mothers do not utilize GMP services
although they have high knowledge.
The current study is not without limitations. Its cross-sectional nature makes it di cult to establish
causality. The ndings may also be liable to recall and social desirability biases. Notwithstanding the
limitations, the study has important strengths. The ndings add to the literature regarding our
understanding of the utitlisation of GMP and its associated factors in Ghana and other countries having
similar development trajectory like Ghana. It makes available evidence that may be useful for the design
of interventions to improve GMP attendance and reduce child malnutrition

Conclusion
Mothers’ knowledge levels regarding GMP were generally good, but important gaps were common.
Utilization of GMP services was low and was much lower in children aged 24–59 months and was not
also in uenced by having knowledge in GMP. There is a need for healthcare providers to continue to
encourage and support mothers to continue to bring their children for GMP services till they children turn
age 59 months.
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