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Abstract

Background: In child development, the first two years have critical importance. At this stage breast
milk is an important source of nutrition but the breastfeeding practice is poor and it is decreasing.
The effect of developmental delay is pronounced in developing countries due to limited access to
other resources that complement breast milk for mental development. The roles of nutritional and

environmental factors on child development need to be studied for possible intervention.

Objective: To assess the association between duration of breastfeeding and fine motor delay among
children aged 20 to 24 months living in Butajira, southern Ethiopia.

Method: This study was conducted among 20 to 24 months old children employing community-
based case-control study design. Cases and controls were identified by conducting screening among
children from 20 to 24 months living in Butajira. Fine motor was assessed using Denver
developmental screening test. Independent variables were assessed using interviewer-administered
questionnaire. Data were entered on to Epi-data version 4.4.2.1 computer software and exported into
STATA version 14 for data cleaning and analysis. Descriptive statistics was determined and binary
logistic regression was used for the association. Variables with p-value <0.2 on bivariable test and
variables that have important clinical significance were added to multivariable logistic regression

model and checked for significant association, which was declared at a 95% confidence level.

Result: The study has a sample size of 332 with 83 cases and 249 controls of children aged 20 to 24
months. We didn’t find significant protective effect of breastfeeding for fine motor delay for
children who were breastfed from 18 to 20 months [AOR: 0.42, 95% CI :( 0.12, 1.42)] and for
children who were breastfed from 21 to 24 months [AOR: 0.77, 95% CI :( 0.33, 1.81)] compared to
breastfed less than 18 months. Children who were stunted were 2 times more likely to have fine
motor delay than children who were not [AOR: 2.04, 95% CI :( 1.11, 3.74)]. Females were 2 times
more likely to have fine motor delay than males [AOR: 2.15, 95% CI :( 1.18, 3.89)]. Children who
had mothers in the primary school were 71% less likely [AOR: 0.12, 95% CI :( 0.14, 0.70)] and
children who had mothers in the secondary school were 80% less likely [AOR: 0.20, 95% CI: (0.06,

0.70)] to have fine motor delay than mothers who didn’t have formal education.

Conclusion: Duration of breastfeeding was not associated with fine motor delay for children aged
20 to 24 months old. Stunting, being a female and educational status of the mother were identified to
have significant association with fine motor delay. Malnutrition should be prevented and all children
should get access to adequate care and nutrition.
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1. Introduction

1.1 Background

“Early child development encompasses a wide array of processes that take place from
conception to the age of 5. It takes place in conjunction with growth and refers to the
maturation of the function of acquiring skills, behavior and values, and adaptation with the
environment” (1). Mental development is an important aspect of a person’s life and helps to
live and function productively and healthily. Developmental assessment is the process of
mapping a child’s performance compared with children of a similar age. Growth and
development of the brain and central nervous system are often termed psychomotor
development and are usually divided into four main domains: these are Gross and fine motor
skills, Speech and Language, Social and personal activities of daily living Performance and

cognition (2).

Motor development is the development of the child’s bones, muscles and ability to move around
and manipulate their environment (3). Motor skill is helpful to increase developmental capacity
by allowing movement and creating opportunities to learn about their environment. “Fine motor
skill is the ability to control movement through activities coordination of nervous system, fibril,
and muscles such as fingers and hands.” Fine motor is also seen as an important factor in the
development of cognitive skills in childhood (4).

Child development is a dynamic process that is a result of the interaction between biological and
environmental factors that play a role in the development of the child. Biological factors are
genes, brain growth, neuromuscular maturation and Environmental influences include parent-
child relationships, maternal characteristics, nutritional factors, community characteristics,
cultural norms and factors in the environment that can influence the child (5). Nutritional factors
such as malnutrition, nutritional deficiencies and low birth weight can affect a child’s
development (6).

Development is a combination of all these factors but the centrality of good nutrition cannot be
ignored by providing the important building blocks for development (5). The main source of
important nutrients for children at this age is breast milk. Breastfeeding has been identified by
the World Health Organization as an ideal source that contains important nutrients that can help

for the optimal growth and development of children. WHO recommends infants to exclusively



breastfeed for the first 6 months and continue to breastfeed up to 2 years with additional
complementary foods (7).

Breastfeeding has many advantages for both the infant and the mother. It can help the child to
have adequate nutrition immunologic function developmental function psychological and
socioeconomic benefits for both the infant and the mother (8).

Breast milk contains carbohydrates, protein, fat, vitamins, minerals, digestive enzymes which
help for proper growth and development of children. Especially fatty acids Docosahexaenoic
acid and Arachidonic acid in breast milk are important for brain growth and development and the
formation of important synapse or connection in the brain. Malnutrition and inadequate
stimulation have been identified as a major risk factor for developmental delay (5). In low-
income and middle-income countries, only 37% of children younger than 6 months of age are
exclusively breastfed (9).

The effect of the environment is pronounced in areas with limited access to the requirements for
development. If there is poverty, the environment can affect the proper growth and development
by limiting care such as poor stimulating environments and poor nutrition that can limit growth
and development (10). Therefore, studies need to be done on the effect of breastfeeding, nutrition

and environmental influences on the developmental potential of the children.



1.2 Statement of the problem

Globally 5% to 15% of the pediatric population are said to be affected by developmental
delay(11). The total number of children under five children affected by developmental delay is
about 56 million, from this 95% of children are living in low and middle-income countries (12).
The proportion of under 5 children not attaining their developmental potential due to extreme
poverty and stunting is about 43% (10).

The first 2 years can predict the quality of life a child can have. Appropriate connections are
formed and wired in this window if this stage is passed then it is hard to rewire the brain
connections (13). Even though this age is critical children at this age are neglected (14). Motor
development is also seen as an indicator of global child development. Not only a child needs to
develop fine motor to do certain activities such as eating, handwriting but fine development is
very important for the development of gross motor skills. Researches have also shown that fine
motor development is connected with how a child performs later on other cognitive tasks and
reading and solving mathemcal problems (15).

Early delay may increase the risk of subsequent cognitive-behavioral or academic problems.
Studies have shown that Motor development can forecast language development (16). Speech
and language delays are related to reading, writing attention and socialization. These delays can
also predict language and Cognitive in school-aged children (17). Other studies have shown that
early motor delay has been associated with autism later in life (18). Children with severe delays
can be identified early but mild delays won’t be recognized until school age and will not be able
to receive early intervention (19).

A study done in Addis Ababa, Ethiopia have found a prevalence of fine motor delay of 38% and
fine motor delay was the most prevalent delay than other developmental domains (20). Another
study in Jimma has found that motor delay was the most affected delay among malnourished
compared to non-malnourished children. Fine motor delay was ranked 2" place next to gross

motor at 2 years (21).

Adequate nutrition is important for proper growth and the important source of nutrients for
children at this age is breastmilk. The nutrient contents in breastmilk especially DHA and ARA
are very helpful for mental development (5). The practice of exclusive breastfeeding in Ethiopia
is only 58% (22). Even though WHO recommends breastfeeding up to 2 years the practice in
Ethiopia is decreasing. In 2011 EDHS report shows breastfeeding up to 2 years was 82% (23). In

3



the 2016 EDHS breastfeeding up to 2 years decreased to 76%. Also, in 2016 breastfeeding
decreased from 91% at 12-17 months to 76% at 18-23 months (22).

Motor skills are also affected by other factors such as caregiving practice, stimulating
environments (13). Especially in developing countries, the problem can be worse due to limited
resources in the environment that can aggravate the problem. To our best knowledge there are
limited studies regarding developmental delays and also the practice of assessing development in
Ethiopia is low. Even though there are studies that have assessed the practice of duration of
breastfeeding little research has been done concerning effects on the developmental milestones.
Therefore, knowing the current situation and assessing the impact is helpful for early

intervention to prevent adverse outcomes.



1.3 Significance of the study

The united nations have set sustainable developmental Goals to improve early child development
by 2030. Goal 4 target 4.2 supplies that all children to get access to quality early childhood
development and so they are ready for primary education (24). Therefore, working on child’s
early development is important for later outcomes. The study will help policymakers to know the
breastfeeding and dietary practices, nutritional status of the children and can serve as a baseline
to know the current situation on the impact of fine motor delay and will help to identify the gaps
and for intervening on the identified gaps.

Since these delays will not be recognized by caregivers it will help as a reminder to the health
providers on the importance of routinely examining developmental delays at any visit the child
makes to health facility. It will also alarm health care providers on the need to give education to
the community on the importance of providing proper care to the children.



2. Literature review

Determinants of fine motor delay
2.1 Nutrition related determinants

2.1.1 Duration of Breastfeeding

Breastfeeding is an ideal source of nutrients during the early years of their life. Exclusive
breastfeeding up to 6 months and Continuing to breastfeed up to 2 years is recommended by
WHO (7). In addition to other dietary sources that the child gets continuing to breastfeed is
recommended because of important nutrients contained in breastmilk. The practice of continuing
breastfeeding is also different in different countries. Developed countries have less practice of
continuing breastfeeding than developing countries (9).

A study in USA also found increasing duration of breastfeeding from 3 to 6 months, 6 to 9
months and greater than 9 months and found that increasing duration protects fine delay by 51%,
33%, and 36% respectively (25). A study in done Greece and Taiwan studied breastfeeding
greater than 6 months and found that any breastfeeding was associated with increase in motor
development and each increase in duration of breastfeeding was associated with increase in the
score for each development finding including fine motor development, which persisted even
after controlling different confounders (26, 27). The study in Greece found that per accumulated
month of breastfeeding 0.29 points increase in fine motor development. Also the study in
Taiwan found that children who breastfeed more than 6 months had 36% lower odds of fine
motor delay than children who were never breastfed at 2 years. Both studies found that
development was highly associated with maternal education, income, maternal working status,
and parity. The study in Taiwan showed that mothers who choose to breastfeed were older, had
university education, did not smoke with high income and more likely to live in urban areas (27).
A study in India also found a significant protective effect of duration of breastfeeding on fine
motor development at 3 years (28). A study in Malawi assessed total energy intake from breast
milk and total amount to breast milk the at 9-10 months and effect on motor development 12 to
18 also found a small but significant effect of breastfeeding on fine motor development, which

persisted after controlling for educational, psychological and socioeconomic factors (29).



Contrary to these studies, a study in United Kingdom, infants who were breastfed greater than 4
months had 40% lower risk of having fine motor delay. The effect on fine motor delay becomes
insignificant after controlling for biologic, socioeconomic and psychological factors (30). A
study in Singapore studied the duration of breastfeeding as less than 1 month, 1-3 months, 3-6
months, 6-12 months and greater than 12 months, found duration of breastfeeding to have
protective effect at 3 and 6 months but didn’t find effect of breastfeeding on fine motor
development at 24 months after controlling for socioeconomic status. And suggest that socio-
economic status was a great predictor (31). Another study done in rural Brazil at 12 months
didn’t find effect of breastfeeding and suggested home stimulation and income were great
influences. The study was done in rural community and suggested other factors than
breastfeeding could affect the outcome (32).

These studies showed that maternal education and socio-economic status are great predictors.
Studies from the developed countries have shown that mothers breastfeeding for longer durations
were more educated and have a better income while in developing countries mothers who choose
to breastfeed are from low socioeconomic status and are less educated (9). Other factors besides
breastfeeding could affect the outcome. This inconsistency creates difficulties in interpreting the
results in different settings. Therefore, more studies need to be done to confirm this result if the

duration of breastfeeding can improve the developmental outcome in developing countries.

2.1.2 Dietary diversity

Minimum dietary diversity score is designed by the World Health Organization to assess the
feeding practice of children from 6-23 months old (7). Child dietary diversity has been shown to
have association with mean micronutrient adequacy of the diet. Having adequate dietary
diversity is helpful to improve child growth and development. Important brain development

occurs during the first 2 years and adequate nutrients supply at this age is very important (13).

Inadequate dietary intake can put children at high risk of undernourishment which can further
impair their growth and development. Stunting in early life has been linked to delayed

developmental capacity (33, 34).

Breastfeeding and dietary diversity are also interrelated. Studies have shown that children who
consume adequate dietary diversity are also the ones that breastfeed for longer durations (35).
While other studies have shown that having a dietary diversity may decrease breastfeeding

because it is perceived by the mother that the child is getting adequate nutrient and may decrease
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breastfeeding (36). While there are different factors that can affect the relation of breastfeeding
and dietary diversity having adequate dietary diversity in addition to breastfeeding can be very
important for growth and development of a child (37). Adequate dietary intake can also decrease

child malnutrition and prevent children from having limited growth and development.

2.1.3 Malnutrition
The relationship between nutritional status and development cannot be seen separately

especially, in developing countries where children are exposed to different harmful hazards.

Inadequate nutrition and limited care and stimulation which are found in resource-limited areas
can limit the growth and developmental capacity of the children. This is due to lack of adequate
nutrients for growth and development. This can affect physical growth and the structure of the
brain which can affect neurodevelopmental potential (38). Children who are ill or small for their
age may be less active and unable to explore their environment which will further hinder them
from acquiring the developmental milestone they need to attain. Children who are malnourished
will receive less environmental stimulation from their caregivers which will further aggravate the
problem (38). A study done in Brazil, Tanzania and Jimma and has shown that malnutrition is a

risk factor for decreasing score in developmental outcome of the children (39) (4) (38).

2.2 Socio-demographic characteristics
2.2.1 Socioeconomic status

Poverty is an important factor that can affect developmental potential. Children growing in poor
environments are most venerable (13). A study in Greece and Taiwan concluded that increasing
duration of breastfeeding improves fine motor development. In their study they have found that
mothers who choose to breastfeed for longer duration had better socioeconomic status (26, 27).
A study done in rural Brazil at 12 months in a poor community didn’t find significant protective
effect of increasing duration of breastfeeding and most of the study participants were form low
socioeconomic status. They have found socioeconomic status to have influence on motor
development (32). This is due to lack of nutrition, parental care, availability of resources that are
associated with low socioeconomic status limiting the development of the children (5). The role

socioeconomic status to improve home environment plays a significant role (40).

Studies in developed countries shown that mothers who breastfeed for longer durations have

better socioeconomic status while studies in developing countries have shown that mothers who



breastfed for longer durations are from lower socioeconomic status (9). Results from developed
countries cannot be reliable in developing countries and socioeconomic status need to be

considered when interpreting results.

2.2.2 Maternal education
Maternal education is one of the important characteristics that can affect a child’s

developmental(41). Most studies done in developed countries have shown that mothers who
choose to breastfeed longer and exclusively are more educated than mothers who choose not to
breastfeed. While in developing countries mothers who choose to breastfeed longer had low
educational status (9). And studies in developed countries that have found protective effect of
breastfeeding on development have shown that mothers who choose to breastfeed for longer
duration were more educated (25, 26). While studies in developing countries that didn’t find
association between breastfeeding and development have found that mothers who breastfed for
longer duration were less educated (32). The protective effect of maternal education can be
explained by different reasons. Mothers who are educated tend to create more stimulating
environment that is suitable for development or mothers who are educated can have good income

that can provide the important requirements for the child growth and development (42).

2.2.3 Maternal age
The age of the mother is an important factor for child development. Some studies have also

found maternal age as predictor for fine motor development (27, 31). Studies have shown that as
the age of the mother increases the duration of breastfeeding also increases. Older mothers

breastfeed for longer durations than young mothers (43, 44).

A study in Australia found that children from older mothers scored better in fine motor
development. Suggested that older mothers tend to create more conducive environments for child
development and also breastfeed for longer durations (45). Contrary to this studies done in
Canada found negative association with motor development. As the age of the mother increases
the score on motor scores decreased (46). Studies that have found protective effect of
breastfeeding suggested that the mothers who breastfeed longer were older, had high
socioeconomic class and were educated and could possibly aid for development (26, 31). While
interpreting the result in addition to age of the mother other maternal factors also need to be

considered.



2.3 Child characteristics

2.3.1 Births order

Family size is also an important factor for child development. The larger and the less the interval
between the children the less care they receive which can affect their development. Different
studies have suggested different results on the birth order of children. The oldest and the
youngest tend to have better development since care is given to them until there is another child
in the family (47).

Mothers may not spend the same amount of care and investment in children with different birth
orders. Some studies have shown that mothers are more likely to spend more time with their first
born by reading and playing. And later-born children may have to share the resource and time
from their mother. A study done in US also found that mothers tend to breastfeed their first child
for longer duration than their 4" or more. Mothers decrease their investment after their first
born(48).

Contrary to this another study found that in developing country context later-born children are
breastfeeding for longer durations. Firstborn babies are breastfed for shorter durations and will
experience developmental delay (49). But there are also other justifications that having an older
sibling is helpful for better development. Older babies tend to stimulate the young babies helping
for young child’s development. There are also studies that have found no effect of birth order on

breastfeeding and further involvement of the mother (50).

2.3.2 Gender

Gender is an important factor that can affect the outcome of development. Studies have also
shown that boys are more susceptible than girls to be affected at critical times possibly due to
neuroprotective effect of estradiol that is found at high concentration in females. The
components in breast milk that are important for neurodevelopment have more benefits for
boys(1).

Breastfeeding duration can be determined by the mother’s preference for the gender of the child.
If the gender of the child is not the mother’s preference, then mothers will stop breastfeeding
early to have another child not to delay another pregnancy. A study in India has shown that Girls
are breastfed for shorter durations than boy’s mainely due to the gender preferences by the
mother. Mothers will start early weaning for girls than boys (51). Studies have shown that girls

score better on fine motor development than boys (52, 53). This could be due to boys are
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interested in games that require movement and activity which are more related to gross motor
and girls are more interesting games that are peaceful and symbolic which are related to fine
motor (54).

2.4 Psychological factor
2.4 Maternal and child interaction

“Behavioral control is defined as the ability of the parent to regulate the behavior of the child by
using discipline (providing rewards and punishments) and monitoring” (55). The role of the
mother or the caregiver has a protective role even for children growing in limited environments
such as low socioeconomic status, low levels of education, chronic illness, conflict and mental
health problems of caregivers. Mothers' sensitivity is important because it creates conducive

environment for the development of the child (56).

Breastfeeding is helpful to promote maternal and child interaction. Mothers who breastfed are
less likely to be depressed and also breastfeeding promotes further maternal and child bonding.
The release of hormones like oxytocin and vasopressin during breastfeeding increasing
emotional bonding between mother and child and creates maternal sensitivity and care which can
improve the child’s development and lower incidence of psychopathology and incidence of
substance abuse(57). Motor development can be regulated critically by Home environment and
maternal and child interaction (40). The longer the duration of breastfeeding the better mother-
child interaction the better the outcome than non-breastfeeding (57). Mothers in African who
choose to breastfeed longer are from low educational status. Mothers with good education had a
better practice of creating better housing nutrition and stimulating environments than mothers
with low educational status. Even though breastfeeding improves the mother and child

interaction but development can also be affected by other factors in the environment (58).
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2.3 Conceptual framework

The conceptual framework Adapted and modified from A Toolkit for Measuring Early
Childhood Development in Low- and Middle-Income Countries Lia C. H. Fernald, 2017 (13).

The conceptual framework shows the role of environmental and biological factors in child

development. Environmental factors such as demographic factors: - age of the mother,

educational of the mother and socioeconomic status and biological factors such as child

characteristics as distal factors that can affect the proximal factors, nutrition and responsive care

giving. The proximal factors will affect the outcome, fine motor development.

Distal factors

A

*Socioeconomic
status

Environmental
factors

Biological \
factors

I

e

— |

Proximal factors

A

\Y4

Sociodemographic
characteristics
Age of the mother
Education of the
mother

NUTRITION
* Breastfeeding

* Dietary
diversity

A

Nutritional

status

Sex of the child
Birth order

«Stimulation home
environments

*Maternal and child
interaction

Responsive care giving

~

Motor

Development

Figure 1: Conceptual framework on the role of context, environment, and caregiving in

child development.
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3. Research question

Is the duration of breastfeeding associated with fine motor delay?
Hypothesis

HA= Duration of Breastfeeding is associated with fine motor delay.

4. Objective

3.1. General objective
» To measure the association between duration of breastfeeding and fine motor

development among children aged 20 to 24 months in the Butajira Health and
Demographic Surveillance site (HDSS).
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5. Methods and material

5.1. Study Area
The study was conducted in the Butajira Health and demographic surveillance site located in

Southern Nations and Nationalities (SNNP), Ethiopia. The area is located 130 km south of Addis
Ababa and 50 km to the west of Zeway town in the Rift Valley, 8.20 north latitude and 38.5 o
east longitude. The climate varies from arid dry lowland areas at altitudes around 1,500 m
(tropical climate) to cool mountainous areas up to 3,500m above mean sea level (temperate
climate). The main wet season occurs between June and October, with the remaining months
predominantly dry. Day-time temperatures are typically between 20-30 OC with night-time
temperatures falling close to freezing at higher altitudes.

The Butajira DSS was established in 1986 with the main objective of generating continuous and
valid data on vital statistics. The HDSS site has 10 kebeles under supervision, 9 rural and 1 urban
kebeles which was selected based on probability proportionate to size technique. Since 1987 all
households in a defined geographical area have been visited every three months in order to

document births, deaths, and migration (59).

In 2007, the total population of Butajira Town was 33,333 with 1:1.03 male to female ratio. In
2019 the population of children in the HDSS from 20 to 24 months was 602. In 2014 prevalence
of malnutrition among children at 1 year was (21.2%) underweight, (48.1%) stunted and (8.4 %)
were wasted (60). The livelihood of the residents is based on mixed farming. Khat (Catha edulis
Forsk) and chili-peppers are the main cash crops, while maize and “false banana” or Ensete

(Ensete ventricosun) are the main staples (59).

5.2. Study Period
The study was conducted from March 2019 to May 20109.

5.3. Study design
Community based unmatched case-control study was conducted among children aged 20 to 24

months.

5.4. Population

5.4.1 Source population
All children from 20 to 24 months living in Butajira HDSS
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5.4.2 Study population
Children from 20 to 24 months living in Butajira HDSS that has been identified as cases

and controls based on the Denver developmental screening test.
Case definition

Cases were children who were identified as being suspect for fine motor delay and controls were
children without fine motor delay.

Case (Suspect): Two or more caution (Item on which the age line fails or between the 75" and
90" percentile). This means 75 percent of the children can pass the test below the child’s age,
and /or

One or more delay (a child fails to perform an activity that fail completely to the left of the age
line) using the Denver developmental screening test. It is considered that a child fails to perform

an item that 90 percent of children can perform at an earlier age.

Control (Normal): No delay and a maximum of one caution using the Denver developmental

screening test.

5.4.3 Study unit
Children available during the time of data collection and from whom information was collected

in Butajira HDSS.
5.4. 4 Inclusion criteria

All children living in Butajira HDSS from 20 to 24 months were included in the study with

caregivers available during the study period were included in the study.
5.4.5 Exclusion criteria

Children who had acute illness and who had physical disabilities (physical impairments) that
would affect their performance on the assessment on developmental screening were excluded
from the study. This is because children with disability might fail the test due to their disability

and not due to the developmental problem.
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5.5 Sample size calculation

Sample size was calculated using EPI INFO 7 software using unmatched case-control study at
95% confidence interval and 80% power and using r=3(ratio of cases to controls) From a
previous study done in Taiwan (27) (Table 1)

Table 1: Sample size calculation for association between duration of breastfeeding and fine
motor delay.

Variable Assumption Cl Margin | Power | Sample | Ratio cases to
considered Previous of error size controls(1:3)

studies proportion

/OR
Breastfeeding | Proportion of Controls | 1.96 5% 80% 328 Cases 82
duration among those  who

Controls 246
breastfeed <6 months

P =89.97%

Proportion of Cases
among those  who
breastfeed <6 months
P =76.4%
OR=0.36

By adding 10% non-response rate with Ratio of 1:3, the sample size becomes 360 with 271

controls and 90 cases.

5.6 Sampling procedure

A survey (screening) was conducted from March to May 2019 in Butajira HDSS. Participants
were all children from 20 to 24 months living in the Butajira HDSS. The total population of
children in Butajira HDSS from 20 to 24 months was 453. The location and number of children

and the sampling frame were obtained from the HDSS.

After going into each Keble and household 376 children that were available were assessed using
Denver developmental screening test and identified as cases and controls. We found 85 cases and

291 controls. Then after identifying the households with cases and controls a repeated visit on
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the same household and on the same child was done to gather the rest of the information. After
visiting the households 332 samples 79 cases and 253 controls were available and were assessed

using interviewer-administered questioners and measurements were taken.

Sampling procedure

Screening to identify
cases and control

A repeated visit was done on the
identified cases and controls

Final
samples

|_ Butajira HDSS

Total population of
children fron 20 to 24

months in Butajira

HDSS
453
376
85 Cases and

291 Controls identified

332

83 cases

249 controls

/LN

Urban 04B 011 O6A 06B 005 008

(04)99 37 13 51 50 44 38

ase 14 Case 15 Case 3 Case 13 Case 21 Case 14 Case 3
Control 85 | Control 22 | Control 10 | Control38 || Control 29 | Control 30 | Control 35

Figure 2: Schematic presentation of Sampling procedure among children from 20 to 24
month living in Butajira, Ethiopia 2019
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5.7 Study Variables

5.7.1 Dependent variable
» Fine motor delay

5.7.2 Independent variables
* Nutritional factors; Breastfeeding duration, Dietary habit of the infant, Nutritional status
* Child characteristics: sex of the child, birth order

» Socio-demographic variables: age of mother, occupation of mother, education status of

mother, socioeconomic status

» Caregiving practice: Home environment

5.8 Operational definition

Caregiver (caretaker): a parent or an adult that is responsible for daily care and raring of the
child

Breastfeeding less than 18 months: mothers while in the data collection report that they have

breastfeed their babies less than 18 months.

Continue to breastfeed 18 to 20 months: mothers while in the data collection report that they

have breastfeed their babies from 18 to 20 months and stopped.

Continue to breastfeed 21 to 24 months: mothers while in the data collection report that they

have breastfeed their babies from 21 to 24 months.
Fine Motor development
Normal: no delay and a maximum of one caution

Caution items are interpreted when a child fails or refuses an item on which the age line fails or
between the 75" and 90" percentile. This means 75 percent of the children can pass the test

below the child’s age

Delays are considered when a child fails to perform an activity that fail completely to the left of
the age line. (not on the item that the age line passes) It is considered that a child fails to perform

an item that 90 percent of children can perform at an earlier age.
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This means 75 percent of the children can pass the test below the child’s age. When a child
passes, fails, or refuses an item that is between the 25" and 75" percentile it is considered normal

Suspect: Two or more caution and /or one or more delay.

Caution items are interpreted when a child fails or refuses an item on which the age line fails or
between the 75" and 90" percentile. This means 75 percent of the children can pass the test
below the child’s age (61).

Adequate Dietary diversity: Children who receive foods from 4 or more food groups using 24-

hour recall (7).

In adequate Dietary diversity: Children who received foods less than four groups using 24-

hour recall (7).

Nutritional status: Children were classified based on z-scores of the World Health
Organization.

Wasting: weight-for-length (WLZ), Children were classified as wasted, if they score< -2
standard deviation (SD) (62).

Underweight: weight-for-age (WAZ), Children were classified as, underweight, if they score< -
2 standard deviation (SD) (62).

Stunting: length-for-age(LAZ), Children were classified as stunted if they score< -2 standard
deviation (SD) (62).

4.10 Data collection tool/instrument

The fine motor was assessed using Denver Il developmental screening test. The tool contains
different materials that help to examine the development of the child and a test form that contain
all the developmental domains in sections. It was designed to test developmental problems in
young children. It can be used to test development of children from birth up to 6 years. It can
assess four developmental areas gross and fine motor, language, socio-emotional and personal-
social. It does not measure IQ or it’s not a diagnostic tool but can help as a first-line screening
tool to help identify children with suspected developmental delays (61).

The Denver 11 tool was adapted in Jimma into a developing country context and was validated in
Butajira Ethiopia (63, 64).
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Motor development was assessed from20 to 24 months. This age group is selected based on the
recommendation by the American Academy of Pediatrics. Approves using 24 months to identify
developmental delay and helps us to evaluate the WHO recommendation to breastfeed up to 2
years (20, 65).

Data on sociodemographic and breastfeeding histories were collected using interviewer-

administered questions.

Total Breastfeeding duration was assessed using interview administered questioners form study
that assed breastfeeding duration since birth (66).

Complimentary food was assessed using WHO dietary diversity (7).
Frequency of breastfeeding was asked using questioners used in previous studies (67).
Interview using Questioner that assesses personal information about the parents Father and

mother, sociodemographic characteristics.
The home environment was assessed using home inventory used in different studies (68).
An electronic weighing scale with a sensitivity of 10 g was used for recording the weight.

Infant meter was used to measure the length of the infants.

5.9 Data collection procedure

The data collection started by Screening for a suspect for fine motor development. The study was
conducted by 5 data collectors and 2 supervisors. The supervisors were working in the Butajira
HDSS and who were familiar with the area and with field experience and had higher education
qualifications. The outcome variable fine motor was assessed with 1 data collector who had BSC
in nursing and was also certified for assessing the children using Denver developmental
screening test. The Four data collectors participated in assessing the exposure variables with

interviewer-administered questioners and anthropometric measurements.

Breastfeeding duration was assessed using interviewer-administered questionnaire. It was taken
by asking the mother to recall the total duration she breastfed her child. Whether she is still
breastfeeding or to recall the time she stopped breastfeeding her child. Also if the mother
reported she was currently breastfeeding she was asked how often she usually breastfeeds her
child.
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Dietary diversity was collected using dietary diversity scores adapted from WHO
standardized questioner for infant and young child feeding (1'YCF). Mothers or caregivers were
asked to recall all the food items that the child consumed during the past 24 hours (7).

The home score was assessed by interview administered questioners. It was done by giving the
mother a picture book and the mother will show the picture book to the child. Observation will
be made on the interaction and the response the mother has towards her child. The interview was
conducted in a free, and friendly environment. The observation was made on the maternal and
child interaction maternal responses towards the child while asking other questions form the

home inventory.

Anthropometric measurements were taken at the end of each interview. Weight and length of all
infants were recorded using standard procedures by trained data collectors. Weight was
measured using digital scale and length was measured using length board. Since the children are
under 2 years they were measured with the caretaker and the caretaker was measured alone and
the difference of the two was taken as the weight of the child. The measurement was rounded to
the nearest 0.1kg and 0.1cms, for the weight and length measurements respectively. Calibration

was done to measure the accuracy of the measuring materials.

Fine motor development was assessed by the Denver developmental screening test which is
designed to test the development of the child. The test was conducted using Denver Il chart. The
test was done in natural and comfortable environment where the child can play with minimal
disturbance in the presence of the caretaker. The test was started by informing the mother that

the child is not expected to pass all the items.
The scoring has 4 items

“P” for pass — the child successfully performs the item or the caregiver reports (when

appropriate) that the child does the item

“F” for fail- the child does not successfully perform the item, or the caregiver reports (when

appropriate) the child does not do the item

“N.O” for no opportunity- the child has not had the opportunity to perform the item, due to
restrictions from the caregiver or other reasons. This score may only be used to report items, are

not used in interpretation of the entire test.
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“R” for refusal- the child refuses to attempt the item. Refusal can be minimized by telling the
child what to do rather than asking. If given instruction in proper administration, the caregiver
may administer the item. Report items cannot be scored as refusals.

After carefully identifying the child’s age draw the age line using the age scales draw an age line
from the top to the bottom of the form. Age scales are placed at the top and bottom of the page.
Spaces between the age marks represent 1 month until 24 months. Draw the exact age without
rounding off days, weeks, or months.

After drawing the age line the child was asked to perform an activity to the left of the age line,
this was done until the child was able to pass three or more constative items that intersects below
the age line. Also, the child was tested for items that intersect above the age line until the child

failed three or more constative items.
For each item, there are 25", 50™, 75" and 90™ percentile.
A child can pass-fail or refuse an item based on an item on which the age line fells on.

By then identifying the child’s outcome and using all the scores that the child has and finding the

results will be cared out.

Normal: no delay (the child successfully performs the action) and a minimum of one caution

(between the 75" or 90" percentile)

Suspect: two or more caution and/or one or more delay (the child fails to perform an activity that

fails completely to the left of the age line.)

Untestable: refusal scores on one or more items completely to the left of the age line or one

more than one item intersected by the age line in the 75%-90% area.

Praise the child even for items that are failed. This will build the confidence of the child to

attempt more difficult items (61).

5.11 Data quality management

Pretesting of the questionnaire was done in the community on 19(5%) of the mothers in the
community. Data collectors were trained for 4 days on each measurement, keeping the
confidentiality of the participants and on making sure on the beneficence of the participants by

providing helpful information.
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The Denver developmental screening test was validated in Butajira Ethiopia which is helpful
because it was validated in similar settings with our study.

To decrease the researcher bias data collectors that had assessed outcome variables and exposure
variables were different. The data collectors that assessed the exposure variable did not have any
information about the developmental status of the child.

Intra & inter-observer TEM was also be calculated. The Intra observer TEM was between 0.001-
0.002 for length and was between 0.1-0.14 for weight measurements. On the other hand, the
inter-observer TEM was 0.005 for length and 0.17 for weight. In all cases the calculated TEM

was within the acceptable range (69).

Data were checked for completeness inconsistencies, handwritings, at the end of each day by
field supervisor and incompleteness was discarded and was refilled the next day. ID number was
given to each individual infant. Data were coded and entered into Epi-data version 4.4.2.1

software.

5.12 Data processing and analysis

Data were checked manually for completeness and entered onto Epi-data version 4.2.2.1

statistical software and exported into STATA version 14 for data cleaning and analysis.

The data were analyzed using descriptive statistics and using bivariable and multivariable

logistic regression to check for significant association and for controlling confounders.

Frequencies and summary statistics (median, interquartile range, percentage, and range) were

used to describe the study population in relation to relevant variables.

Nutrition related variables such as duration of breastfeeding was categorized based on the
duration of breastfeeding in months and was grouped as breastfed less than 18 months, 18 to 20
months and 21 to 24 months. Dietary diversity was also assessed using Minimum dietary
diversity score comparing children who had consumed four or more food groups and for children

who scored less than four groups using 24-hour recall.

For analyzing nutritional status nutritional data were exported to WHO anthro software. Weight-
for-length (WLZ) and Weight-for-age (WAZ) was categorized based on z-scores of the World
Health Organization. Children were classified as wasted, underweight, and stunted if they score
< -2 standard deviation (SD).
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Socioeconomic status was analyzed based on wealth index by using Principal component
analysis (PCA). This was used first by asking the household assets and housing condition of the
participants and by giving a score of 1 to those that have and O to those that did not own the
assets. Then PCA explaining most of the variation was taken as a wealth score. Wealth index
was ranked by rank order in to quintiles to give poorest, poor, medium, wealthy and wealthiest
status.

Childcare practices, maternal-child interaction were checked using Home score.

Binary logistic regression was used to check for the association between the dependent, fine
motor delay and independent variables such as sociodemographic variables maternal age,
maternal occupation, education status of mother, socioeconomic status, husband education status,
family size and child characteristics birth order and sex of the child. Variables with P- value <0.2
and which had clinical importance or subject matter were included in the multiple logistic
regression (70). In the multiple logistic regression, Variables with 95% CI of AOR which did not

include 1 were considered to have significant association with the outcome variables.

The home score, wasting and underweight and frequency of breastfeeding was removed from the

multiple logistic regression due to multi collinearity with VIF >10.

5.13 Ethical considerations

Before data collection ethical clearance was obtained from Addis Ababa University School of
public health Ethical clearance committee. The willingness of the participants to participate in
the study was ensured. The confidentiality of the information of the participants was not
disclosed. Well trained data collectors were included in the study to ensure the safety of the
children. It was explained to the parents that the scale determines the child’s current
developmental status it’s not an 1Q test and the child is not expected to pass all the tests
administered. The beneficence of the participants was assured by providing education to the
participants on benefits of breastfeeding growth and development. Children identified with

developmental delay were given further education on improving the motor skill of the child.
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5.14 Dissemination of the results

Primarily, the findings of the study will be submitted to School of Public Health College of
Health Science Addis Ababa University. Then the findings will be communicated to the regional
health bureau and FMOH by sending a copy of the research. An attempt will be made to publish

on national and international journals to communicate the finding.
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6. Results

A total sample size of 332 children with 83 cases and 249 controls aged 20 to 24 months living
in Butajira HDSS participated in the study. The study had a response rate of 91.2% for both

cases and controls.
6.1 Socio demographic characteristics of the study participants

Mothers in the age group from 25-29 years were 35(42.17%) in the cases while 101(40.56%)
were in the controls. The median age of the mothers was 28, IQR (25 33%). About 48(57.83%)
of mothers in the cases and 93(37.65%) of mothers in the controls didn’t have any formal
education. 58(69.88%) from the cases and 185(74.60%) of mothers from the controls were
Housewives. About 39(46.99%) fathers in the cases and 67(26.91%) in the controls didn’t have
any formal education. About 23(27.71%) in the cases and 52(20.88%) in the controls were from
the lowest quantile. About 69(83.13%) from the cases and 179(71.89%) from the controls were
Rural residents. The home score had a minimum score of 13 and a maximum score of 32.
(Table 2)

Table 2: Socio-demographic characteristics of the participants in Butajira, Ethiopia, 2019

Characteristics Fine motor delay
Sociodemographic Cases (n, %) Controls (n, %)
characteristics n=83 n=249

Maternal age at birth

18-24 21(25.30) 61(24.50)
25-29 35(42.17) 101(40.56)
30-34 22(26.51) 64(25.70)
35 and above 5(6.02) 23(9.24)

Mothers education

No formal education 48(57.83) 93(37.65)
Primary school(1-9) 29(34.94) 108(43.72)
Secondary school(9-12) and 6(7.23) 46(18.62)
above
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Maternal occupation

Housewife 58(69.88) 185(74.60)
Merchant 24(28.92) 53(21.37)
Government employee 1(1.20) 10(4.03)
Marital status

Married 80(96.39) 241(96.79)
Divorced 1 (1.20) 2 (0.80)
Widowed 2(2.41) 6(2.41)
Fathers education

No formal education 39(46.99) 67(26.91)
Primary school(1-9) 33(39.76) 118(47.39)
Secondary school(9-12) and 11(13.25) 64(25.70)
above

Area of residence

Urban 14(16.87) 70(28.11)
Rural 69(83.13) 179(71.89)
Socioeconomic status

(Wealth index in quintile)

Lower 23(27.71) 52(20.88)
Second 17(20.48) 58(23.29)
Middle 19(22.89) 60(24.10)
Fourth 15(18.07) 38(15.26)
Higher 9(10.84) 41(16.47)
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6.2 Child-related characteristics

The study included 168 males and 164 female children from the age group of 20-24 months. The
median age was 24 months and the 1QR was (22 25%). About 36(43.37%) males were cases
while 132(53.01%) were in the controls. (Table 3)

Table 3: Child-related characteristics of the participants in Butajira, Ethiopia, 2019

Characteristics Fine motor delay

Child characteristics Cases (n, %) Controls (n, %)
n=83 n=249

Sex of the child

Male 36(43.37) 132(53.01)

Female 47(56.63) 117(46.99)

First 14(16.87) 47(18.88)

second 8(9.64) 54(21.69)

Third 23(27.71) 43(17.27)

>=4 38(45.78%) 105(42.17)

Relation with the child

Mother 81(97.59) 243 (97.59)

Caregiver 2(2.41) 6 (2.41)

6.3 Delivery and Nutritional characteristics of the study participants

Health facility delivery among the cases was 67(80.72%) and 213(85.54%) among the controls.
Breastfeeding at least once was 81(97.59%) among the cases and 248(99.60%) among the
controls. 49(59.04%) mothers in the cases and 139(55.82%) in the controls reported that they are
currently breastfeeding. (Table 4)
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Table 4: Delivery and Nutritional characteristics of the participants in Butajira, Ethiopia,

2019

Characteristics

Sociodemographic

Fine motor delay

Cases (n, %)

Controls (n, %)

Chi2 (P-value)

characteristics n=83 n=249

Place of birth

Home 16(19.28) 36(14.46) 0.446
Health facility 67(80.72) 213(85.54)

Mode of delivery

Spontaneous vaginal delivery ~ 78(93.98) 239(95.98) 0.861
Instrumental delivery 5(6.02) 10(4.02)

Ever breastfeed

Yes 81(97.59) 248(99.60) 0.155
No 2(2.41) 1(0.4)

Fed colostrum

Yes 78(93.98) 245(98.39) 0.047
No 5(6.02 4(1.61)

Time of Initiation  of 0.14
breastfeeding

Immediately less than an hour  75(90.36) 243(97.98)

Between 1 and 23 hour 5(6.02) 4(1.61)

More than 24 hours 3(3.61) 1(0.40)

Currently breastfeeding

(From 20 to 24 months)

Yes 49(59.04) 139(55.82) 0.609
No 43(40.96) 110(44.18)

Frequency of breastfeeding

Only at night 2(4.08) 2(1.44) 0.372
2 to 3 times during the day 7(14.29) 12(8.63)
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3 to 5 times during the day 22(44.90) 59(42.45)
6 times and more 18(36.73) 66(47.48)

About 66(79.52%) children in the cases and 177(71.08%) children in the controls continued to be
breastfed from 21 to 24 months. (Figure 4)

There was no significant variation among cases and controls by the duration of breastfeeding
95% CI (p=0.234)

LESS THAN 18 18 TO 20 21TO 24
M Cases ™ Controls

Figure 3: percentage of duration of breastfeeding by comparing cases and controls in
Butajira, Ethiopia 2019
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6.4 Dietary practices and nutritional characteristics of the children

About 46(55.42%) of children in the cases and 179(71.89%) in the controls started solid or semi-
solid food within 6 to 8 months. About 32(38.55%) of the cases and 183(73.49%) in the controls
were stunted. There was difference among cases and controls on children who were stunted and

by the time of starting of solids and semisolid foods. (Table 5)

Table 5: Dietary practices and nutritional characteristics of the children aged 20 to 24

months in Butajira, Ethiopia. 2019.

Characteristics

Fine motor delay

Cases (n, %)

Controls (n, %)

Chi2(P-value)

n=83 n=249
Age of starting of solid and
semi-solid foods
>5 month 10(12.05) 21(8.43) 0.039
6-8 month 46(55.42) 179(71.89)
9-12month 15(18.07) 32(12.85)
>12 month 12(14.46) 17(6.83)
Dietary diversity
Inadequate diet 76(91.57) 231(92.77) 0.788
Adequate 7(8.43) 18(7.23)
Nutritional status
Wasting
wasted 8(9.64) 17(6.83) 0.318
Normal 75(90.36) 232(93.17)
Underweight
Underweight 10(12.05) 22(8.84) 0.299
Normal 73(87.95) 227(91.16)
Stunting
stunted 32(38.55) 66(26.51) 0.021
Normal 51(61.45) 183(73.49)
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6.5 Association of different Characteristics of children with suspect for fine

motor delay.

In the binary logistic regression variables with p value <0.2 or factors that had clinical
importance were identified. From Child characteristics sex of the child and birth order of the
child, from socio demographic characteristics age and education of the mother, wealth index and
from nutritional factors duration of breastfeeding, dietary diversity, age of starting solid foods
and nutritional status, delivery practices mode of delivery and place of birth were taken in to the
multivariable model (Table 6).

After adjusting for these variables stunting, sex of the child and the educational status of the

mother were identified to have significant association with fine motor delay.

We didn’t find significant protective effect of breastfeeding for fine motor delay for children
who were breastfed from 18 to 20 months [AOR: 0.42, 95% CI: (0.12, 1.42)] and for children
who were breastfed from 21 to 24 months [AOR: 0.77, 95% CI: (0.33, 1.81)] compared to

children breast fed less than 18 months.

Children who were stunted were 2 times more likely to have fine motor delay than children who
were not [AOR: 2.04, 95% CI: (1.11, 3.74)].

Females were 2 times more likely to have fine motor delay than males [AOR: 2.15, 95% CI:
(1.18, 3.89)].

Children who had mothers in the primary school were 71% less likely [AOR: 0.12, 95% CI:
(0.14, 0.70)] and children who had mothers in the secondary school and above were 80% less
likely [AOR: 0.20, 95% ClI: (0.06, 0.70)] to have fine motor delay than mothers who didn’t have

any formal education. (Table 6)
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Table 6: Association between child characteristics socio demographic and nutritional

characteristics with fine motor delay among children aged 20 to 24 months in Butajira,

Ethiopia 2019

Characteristics

Fine motor delay

Case Control COR (95%CiI) AOR(95%Cl)
Duration Lessthan 18 11(22.45) 38(77.55) I I
breastfeeding  18-20 month  6(15.00) 34(85.00) 0.60(0.20 1.82) 0.42(0.12 1.42)
21-24 month  66(27.16) 177(72.84) 1.28(0.62 2.66) 0.77 (0.33 1.81)
Dietary Inadequate 76(24.76) 231(75.24) 1 I
diversity Adequate 7(28.00) 18(72.00)  1.18 (0.47 2.93) 1.77(0.60 5.16)
Starting <6 month 10(32.26) 21(67.74) I I
solid foods
6-8 month 46(20.44) 179(79.56) 0.53(0.23 1.22)  0.62 (0.25 1.53)
9-11 month ~ 15(31.91) 32(68.09) 0.98 (0.37 259) 0.85(0.29 2.50)
>12 month 12(41.38) 17(58.62)  1.48 (0.51 4.25)  1.64(0.515.22)
Stunting Normal 32(32.65) 66(67.35) | I
Stunted 51(21.79) 183(78.21) 1.73(1.03 2.93)*  2.04(1.11 3.74)*
Sex of the child Male 36(21.43) 132(78.57) |1 I
Female 47(28.66) 117(71.34) 1.47(0.89 242) 2.15(1.18 3.89)*
Birth order First 14(22.95) 47(77.05) | I
Second 8(12.90) 54(87.10)  0.49(0.19 1.28) 0.42(0.14 1.27)
Third 23(34.85) 43(65.15)  1.79(0.82 3.92) 1.90(0.71 5.10)
>=4 38(26.57) 105(73.43) 1.21(0.60 2.45) 0.71(0.25 2.00)
Age of <25 21(25.30) 61(24.50) | I
mother 25-29 35(42.17) 101(40.56) 1.00(0.53 1.88) 1.11(0.22 5.55)
birth 30-34 22(26.51) 64(25.70)  0.99(0.49 1.99) 0.65(0.12 3.34)
>35 5(6.02) 23(9.24) 0.63(0.21 1.87) 0.47 (0.08 2.72)
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Educational No formal 48(57.83) 93(37.65) I I

status of the education

mother Primary 29(34.94) 108(43.72)  0.52(0.30 0.89)* 0.29(0.12 0.70)*
school(1-9)
Secondary 6(7.23) 46(18.62)  0.25(0.10 0.63)*  0.20(0.06 0.70)*
and above

Wealth index Lower 24(31.58) 52(68.42) I I
Second 18(26.47) 50(73.53) 0.78 (0.37 1.60)  0.85(0.37 1.92)
Middle 22(28.95) 54(71.05)  0.88(0.44 1.76) 1.03 (0.47 2.24)
Fourth 11(17.19) 53(82.81)  0.44 (0.20 1.01)  0.54(0.20 1.44)
Higher 8(16.67) 40(83.33) 0.43(0.17 1.06) 0.83(0.28 2.45)

Mode of Spontaneous 78(24.61) 239(71.39) | I

delivery Vaginal
delivery
Instrumental  5(33.33) 10(66.67)  1.53(0.50 4.61) 1.35(0.36 5.04)
delivery

Place of birth Health 16(30.77) 36(9.23) I I
facility
Home 67(23.93) 213(76.07) 0.70(0.36 1.35) 1.10(0.52 2.31)
delivery
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7. Discussion

This study aimed to assess the association between duration of breastfeeding and fine motor
delay among children aged 20 to 24 months. We didn’t find significant protective effect of
breastfeeding for fine motor delay for children who were breastfed from 18 to 20 months and for
children who were breastfed from 21 to 24 months compared to children breastfed less than 18

months.

Breastfeeding is known to have a significant effect on child growth and development but in our
study, we didn’t find a significant protecting effect of breastfeeding for fine motor development.
Similar to our study, some studies didn’t find a significant effect of breastfeeding on fine motor
development. A study done in rural Brazil at 12 months didn’t find the effect of breastfeeding
and suggested home stimulation, maternal education and income were great influences (32).
Also, a study in Singapore studied the duration as less than 1 month, 1-3 months, 3-6 months, 6-
12 months and greater than 12 months and found the duration of breastfeeding to have a
protective effect at 3 and 6 months but didn’t find the effect of breastfeeding on fine motor
development at 24 months (31). A study in the UK that assessed the duration of breastfeeding
more than 4 months and fine motor outcome at 9 months found a benefit of increasing duration
of breastfeeding but showed the effect of breastfeeding disappeared after controlling for
socioeconomic status. And suggest that socioeconomic status was a great predictor (30).

All the studies acknowledged that breastfeeding is important for development but they suggested
that other factors were influencing fine motor delay. A systematic review also showed
development is influenced by different environmental and psychological factors the effect of
other factors also needs to be put into consideration (71). All these studies have used different
developmental screening tools so the comparison should be done cautiously.

Contrary to our study different studies have found a significant effect of breastfeeding. A study
in Malawi among children who breastfeed from 9 to 10 months found a small but significant
protective effect on fine motor development at 12 to 18 months. They found a persisting effect of
breastfeeding on fine motor development after controlling for educational, psychological and
socioeconomic factors (29). Also, studies in western countries, a study done in Taiwan and
Greece assessed the effect of duration of breastfeeding more than 6 months and fine motor

assessed at 18 months. They found that any increase in the duration of breastfeeding was
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associated in decreasing in odds of fine delay which persisted after controlling for different
factors (27) (26).

In the Taiwan study, they have used similar developmental screening tools with our study and
could be comparable to our study but they have given a general breastfeeding category of greater
than 6 months and so couldn’t exactly appreciate the duration of breastfeeding. And have shown
that mothers who breastfeed longer were older, had a university education and were from better
socioeconomic class and suggested that the positive result could be due to the presence of these
factors (27). These factors were different in our setting, majority of the mothers in this study who
breastfeed for longer durations were less educated. Studies have shown that mothers who are
more educated create a more favorable and stimulating environment which can be helpful for
child development (72, 73). This could be the reason why we couldn’t find a significant
association.

Another study in France also found significant and strong associations with breastfeeding
duration and fine motor outcome at 2 and 3 years after controlling for different factors (74). A
study in USA also found an increasing duration of breastfeeding 3 to 6 months, 6 to 9 months,
greater than 9 months and found that increasing duration protects fine delay by 51%, 33%, and
36% respectively (25). These studies were done in developing countries where the mothers were
mothers who breastfeed were highly educated and were from better socio-economic status and
the effect of breastfeeding alone might not be well appreciated.

The studies generally classified breastfeeding categories as greater than 6 months (27) (26) or
had a limited age group of breastfeeding duration and the effect of breastfeeding by different
durations was not appreciated, they gave a general conclusion(29) (27). But they have found a
general effect of increasing duration of breastfeeding on fine motor development. Some studies
were also from developed countries (25, 74) Also the tool they used to assess developmental
delay was a different tool so the comparison needs to be taken into consideration.

We need to put into consideration the area in which the study was done. Since most of the
mothers in the area breastfeed for longer durations the effect of not breastfeeding resulting fine
motor delay could not be appreciated. But other environmental and nutritional factors could be
the reason why we couldn’t get protective effects of breastfeeding.

Another factor that we have found significant for fine motor development was stunting. Children
who were stunted were 2 times more likely to have fine motor delay than children who were not.

This is similar to many studies that malnutrition can affect the growth and development of
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children. Studies done in Jimma, Tanzania and Brazil have shown similar finding (4, 38, 39).
Another study in Jimma found at 2 years malnourished children lagged by (71.4%) on fine motor
development compared to non-malnourished children (21). And have shown that stunting is
associated with brain development. Children growing in resource-limited areas such as sub-
Saharan countries have high odds of being stunted (75). This will put them at a high risk to have
delayed development.

Stunted children are at high risk for a developmental delay because the physical growth and
development of the brain will be limited because of inadequate supply for its growth. This can be
explained by a lack of adequate nutrients for growth and development that can further affect
physical growth and the structure of the brain and neurodevelopmental potential (38). To
aggravate the problem children who are stunted or malnourished will be provided with less
playing materials and less stimulation from their caretakers which can further deprive their
development and leading to developmental delay (38).

Also, we have found the education level of the mother to be significantly associated with fine
motor delay. Children who had mothers in the primary and secondary school were less likely to
have fine motor delay than mothers who didn’t have formal education. Studies that have found a
protective effects of breastfeeding on fine motor have suggested that the majority of the mothers
who breastfeed longer were more educated and suggested that this characteristic of the mothers’
aid for the development of the child (26, 27). Another study in brazil didn’t find significant effect
of breastfeeding on motor development suggested that most of the mothers in their study
population had a lower educational status and suggested the maternal characteristics were
affecting the development of the children. Similarly, in our study population, most of the
mothers had lower education status and this could be the reason why we couldn’t find a
protective effect of breastfeeding on fine motor development. Studies have shown that a
mother’s education is important because as the educational level of the mother increases the level
of stimuli the mother gives to her child also increases (72). Also, as the education level of the
parents increases the socioeconomic status also could increase and will create a more favorable
environment for the children (42). While this is not true in developing countries, mothers who
breastfeed longer were less educated and were form low socioeconomic status (9).

Another factor that we found significant was the sex of the child. We have found females have
greater odds of being affected by fine motor delay than males. Contrary to our study different

studies have suggested females have a better score on fine motor and boys have a higher risk to
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have developmental delay(52, 53). While we cannot give a general conclusion but other factors
in the environment could affect the development of females. A study in India has shown that
Girls are breastfed for shorter durations than boys due to the gender preferences by the mothers.
Mothers will start early weaning for girls than boys to have another pregnancy and not to delay
another pregnancy (51). The gender preferences by the mother could affect the duration of
breastfeeding and the care the child will have (49). This gender preference could lead to having a

developmental delay in the female population.

This study still supports that breastfeeding is important for child development. But we have
found stunting, sex of the child and educational status of the mother to be significantly associated
with fine motor delay in the population that we studied. Therefore, having a holistic approach to
prevent developmental delay is needed. Preventing child malnutrition and giving proper care to

all children is important.
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8. Strengths and limitations of the study

8.1 Strength of the study

The study was a community-based case-control study. Validated tool in our setting was used
which could better measure the case of interest. New cases were used that were identified at the
time of data collection which could prevent misclassification bias.

8.2 Limitations of the study

The following limitation needs to be taken in to account when interpreting the results. Since the
mothers were asked on their breastfeeding and dietary practices with in the past 2 years, there
could be recall bias. Dietary diversity was asked only once and repeated measure will be better
to capture the real intake. Children who were scored Suspected or Refusal with Denver 11 needed
a repeated measurement to confirm the result but due to limited resources and time the screening
was done only once. Even though birth weight is an important factor for development we didn’t

have information on the birth weight of the children.
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9. Conclusion and recommendations

9.1 Conclusion
We didn’t find a significant protective effect of duration of breastfeeding on fine motor

development from 20 to 24 months.
Stunted children have greater odds of becoming suspect for fine motor delay.
Females have higher odds of being suspect for fine motor delay than males.

Children who had mothers in the primary and secondary school were less likely to have fine

motor delay than mothers who didn’t have formal education.

9.2 Recommendations
Program recommendation

Programs that screening on assessment of developmental delay
Should work to decrease child malnutrition

Since mothers are the primary care takes and we have found maternal education to improve
developmental outcome therefore programs that work on improving the educational status of

women is important.
Researchers

Further studies should be done in a different setup to appreciate the difference and the effect of

other environmental factors.
Further follow up studies should be done.

We haven’t assessed the effect of genetics, but there are arguments about the effect of genetics
versus environmental factors therefor, studies should be done to that assess the effect of genetics

and environmental factors.
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11. Annexes

Annex 1: Subject information sheet in English

Hello, my name is ...........cccooviiiiiiiiinnnnnen. I am here to have an interview with you on
behalf of Rediate Shiferaw. She is a student of Addis Ababa University School of public health
conducting research on breastfeeding duration and motor development for partial fulfillment of
masters of public health. She received permission from Addis Ababa university school of public
health to conduct this study.

You are selected randomly to participate in this study because you are a mother with a child aged
20 to 24 months. Your participation in this study is voluntary. If you agree to participate in the
study, you will be asked to answer some questions about yourself, your delivery experience and
your breastfeeding practice and your child's growth and development. The interview with you
will take about 30 minutes. It is your right to be willing to participate in the study or not. If you
are willing, you have the right to stop at any time or withdraw without giving any reason which

you will not be subjected to any ill-treatment.

The study will help you to give the appropriate nutritional care for your child and exercise the
recommended breastfeeding practice.

The information that you provide will be kept confidential by using only code numbers and
locking the data. Only the members of the study team will have access to the non-coded data and
the data will not be used for purposes other than the study. Your willingness and active

participation are very important for the success of this study.

If you need any further information or explanation regarding the study, you can have this address

to contact.

Name — Rediate Shifreaw

Tel no — 0932150898

E-mail — redshf@gmail.com

Do you have any questions?

Based on the information provided are you willing to participate in the study?

Yes No
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If Yes- read the consent form to the participant, sign it and continue the interview.

If No- Thank and skip to the next participant.

Annex 2: Informed consent sheet in English

Informed consent Certified by:

Respondent’s signature ------------=-=-==----==-m-ommo-- Dat@-----—-—mmmmmmmmmmmmm e
Interviewer: Name------=========mm e e Y111 L ——
Questionnaire NUMDEr---=-=========mmmmmmmmmmemmmeeeee

Date of interview------------------- Time started-------------------- Time completed-------------

Result of interview:

1. Completed [ ]

2. Respondent not available |:|
3. Refused |:|
4. Partially completed | ]

Checked by: Supervisor: Name Signature

49



Annex 3: Questionnaire in English
Q. Id.

Identification

No/code district

kebele name

Name of the respondent

House hold number

Relation of respondent with the child

Parent................ 1
Grandparent........ 2
Brother/Sister...... 3
House help.......... 4

Name of the interviewer

Date of the interview

Time started

Time finished

Part 1. Maternal and household socioeconomic and demographic characteristics

I will start by asking you about you about yourself and your house hold characteristics.

Special
Question Answer instruction
101 | What is your Mother..........cccc...el
relationship with the Caregiver:................ 2
child?
102 | Age in complete years Year.................
What is your religion? Muslim.......ooooiiiii 1
103 OrthodoX: ..o, 2
Protestant...........cooviiiiiiii 3
CatholiC......ovee i e, 4
other( )
What is the marital Married ..o 1
104 | status of the child’s Living together ... 2
parents or caregivers? Divorced/separated .............cccoiiiiiiiiiinnnnn. 3
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Widowed ..o 5
WIdOWET ... 6
105 | Who is the primary Mother.................... 1 If the answer
caretaker of the child? Father.................. 2 islor2 skip
Grandparent............. 3 Q. 106 and Q.
Brother/Sister......... 4 107
House help.............. 5
106 | Have the caretaker of YES oo ] If no skip to
the child attended any NO o a.2 2.2 | QueSEION
school? number 107
What is the highest level | Illiterate...............cccoeiiiiiiiiiiiiiieeen, 1
107 | of education attended? | read and write............cooevviniiiiiininiiiiieenene. 2
Primary school (1-8) ......cccoeiiiiiiiiiiinn.n. 3
Secondary school and preparatory school (9_12)
.................................................. 4
Technical/vocational.......................oooiiiies
Higher.......oooiii 6
108 | Have the mother of the | Yes......ccoooiiiiiiiiii 1 If no skip to
child attended any NO . 2 question
school? number 109
What is the highest level | Illiterate...............cccooeiiiiiiiiiiiiiiiiine.. 1
109 | of education attended? | read and write............ccoovviviiiniiiiiinnn.n. 2
Primary school (1-8) ..........cccoviviiiiiiiiinnnne.
Secondary school and preparatory school (9_12)
.................................................. 4
Technical/vocational...............................L. 5
College & above.........ccovveiiiiiiiiiiiinin. 6
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What is the occupation | House wife............coooeiviiiiiiiienn.n. 1

110 | of the mother? Farmer...............coooiiiiiii 2

Employee .........coooviiiiiiiiiii, 3
Merchant.............oooiiiiiiiiinnnn... 4
Local drink seller ........................... 5
Student..........coovviiiiiiiiii 6
Private business..........ccccovvvviiniinnn... 7
NOJOD. i 8
Other (specify )

111 | Has the father of the YES oo If no skip to
child attended any NO o a.22. 2| QUeSEION
school? number 112

112 | What is the highest level | Tlliterate...............oooviieiiiiiiiiiiiiiieeee
of education attended? | ...... 1

read and
L4 8 L1 PP 2
Primary school (1-8)
........................................ 3
Secondary school and preparatory school (9_12)
....... 4
Technical/vocational.......................oooiiinnnen.
...... 5
Higher.......oooo
.0

113 | Size of the household?

114 | Area of the residence Urban.......ooooiiiiiiiiii e 1
Rural.........oooi 2
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Household asset measurement

115. | Owner ship of the house | Private..............cooeviiiiiiiiiiiiiiiieiinee 1
Government house .............cceevvviieiennenn... 2
Rent ..o 3
Relatives/others house ...............cooeiiiininn, 4
Other
(specify)
116 | What is the main source 1. Piped water
of drinking water for a 2. Protected well
member of your 3. Unprotected well
households? 4. Protected spring
5. Unprotected spring
6. lake
7. river
Circle all that apply 8. pond
other
117 | How long it takes to
fetch waterand | time
comeback?
118 | What kind of toilet 1. Functional pour-flush toilet---------------- 1
facility do you use? 2. Nonfunctional pour-flush toilet---------- 2
3. Functional pit latring------------=----=----- 3
4. Nonfunctional pit latring------------------ 4
5. No facility/bush/field--------------=-==--=---
6. Other
119 | What type of fuel do 1. Electricity-------=--=mmmmmmmmmm oo 1
you mainly use for 2. Keroseng----------==mmmmmmmmmmmm oo 2
cooking? 3. Charcoal--------=====mmmmmmm e 3
4. W00d---------mm-mmmmmmm e 4
5. Solar----------msemm o 5
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6. Animal dung----------------=--=-mmmsemo-
7. Other(specify)
120 | Does your household Yes No
have
- Electricity 1 2
- Radio 1 2
- Television 1 2
- Mobile 1 2
telephone
- Refrigerator 1 2
- watch/ clock 1 2
- Table 1 2
- Chair 1 2
- Bed with 1 2
cotton/sponge
- Mattress
- electric “mated” 1 2
- Kerosene lamp 1 2
121 | Does any member of Yes No
this household own
- Car/truck 1 2
- Motor cycle 1 2
- Bicycle 1 2
- Animal-drawn 1 2
cart
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122

Does this household
own any livestock,
herds, other farm

animals, or poultry?

If No, skip
question
no. 121

123

How many of the
following animals does

this household own?

- Milk cow or
bulls

- Livestock/other
cattle

- Horse, donkey,

mules

- Sheep

- Goats

- Chicken

- Beehives

124

Does any member of
this household own any

crop land?

1. Yes
2. No

If No, skip
to
question
no. 123

125

How many (local units)
of agricultural land do

members of this

Local units
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household own?

126 | Main material of the 1. Thatch/leaf/fmud/ Reed/Bamboo ......... 1
roof 2. Corrugated iron/metal ..................... 2
Remark 3. Woodplanks .............c.oooiiiiiinn. 3

4. Rustic mat/plastic sheet ............... 4
Observe the material of
the construction 5. Cement/cOnCrete ..........cocevveuvenennnn.. 5
Other
(specify)

127 | The main material of the | 1. Mud ..., 1

floor 2. Parquet/polished wood ......................... 2
3.Cement ..ot 3
4. CeramiC tiles .......cooevieiiiiiiiiiiiienen, 4
S CaArPet e 5
6. Other (specify)

128 | The main material of the 1. Wood withmud...................ooeinii. 1

wall 2. BlOCKS....oiiiiiiii 2
3. Cement with stone........................... 3
4, Bricks......coooiiiiiiii 4
5. Corrugated iron/metal........................ 5
Other(specify)

Part 2: Under-five’s background
Now | am going to ask you about your child.
Remark

Ask the mother or caretaker of the child.

No Questions

201 Name of the child

202 What is the sex of the child?
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2.Female ................. 2

203

What is the child’s date of birth? (in E.C)

/ /
Date/month/year

204

How old is (name)?

Remark

of child

If responses to 201 and 202 are

inconsistent, probe further and correct.

Use maternal memory, birth certificate, (in completed

vaccination or another card that have age | months).....................

205

What is the birth order of the child?

Part 3: Breastfeeding practice

Now I’'m going to ask you about your pregnancy, childbirth and breastfeeding experience

No | Question Categories Special
instruction
301 | Where did you give 1. Home.....ooooviiiiiiiiiiiiiee, 1
birth to (name)? 2. Health facility................cooiiinnnn. 2
3. On the way to the health facility.......... 3
302 | Mode of delivery 1. spontaneous vaginal delivery............. 1
2. Assisted vaginal delivery...................
3. Cesarean SeCtion...........ceeueeueenennnnn.. 3
303 | Has (name) ever been i TP 1 If the answer is
breastfed? 2. NOwooiiiiiiiii 2 No/ Don’t
3. Don’tknow................ooeeil. 98 know skip to
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question # 306

304 | When was 1. Immediately (Less than one hour) ....... 1
breastfeeding initiated 2. Betweenland 23 hours.................... 2
after birth? 3. Morethan24 hours...............cceeeeen. 3
4, Don’tknow........oooviiiiiiiiiiiiinin 98
305 | Did you feed (name) 1 YeSiiiiiiiiiiiiiieie, 1
with the first yellowish 2. NOwooiiiiiii, 2
milk (colostrum)? 3. Tdon’tknow............ooevviinninns 98
306 | In the first three days 1 XSt 1 If the answer is
after delivery, was 2. NO oot 2 No skip to
(name) given anything 3. Idon’tknow.........ocevvvinnnnnnns 98 question # 308
to drink other than
breast milk?
307 | What was (name) 1. Milk other than breast
given to drink? milk......... 1
2. Plainwater.................oeeviiiiinnn. 2
3. Sugar or glucose
WaleT. ..ottt 3
4. Sugar-salt-water
solution................oooiiii, 4
5. Fruitjuice.........oooviiiiiiiiiii. 5
6. Infant formula.......................... 6
T Tea . oo, 7
8. Honey........oovvviiiiiiiiiiii, 8
9. Freshbutter.......................o.. e 9
10. Other (specify) ......oovvvivniniiinin.n.
308 | How long was he/she

fed only breastmilk?

(no formula or solids)

Number of months
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309 | Is he/she still 1 YeSiiiiiiiiiiiiiiiiieie 1 If no ask 310
breastfeeding? 2. NO.oooviiiiiiii, 2
3. Don’tknow...............ooeiinnl.
310 | How old was your
baby when he/she
stopped talking
breastmilk? Number of months
311 | How old was your

child when he/she
started solid or semi-

solid foods?

Part 4: Breastfeeding and dietary practice by using 24-hour recall

Remark

Ask the mother to recall the child’s activity starting from the time the child woke up to sleeping

time. Listen to all activities and foods eaten and fill in the form.

No Question Categories Special instruction
401 | Was (name) breastfed 1 Yesoooviiiiiinnnn.. 1

yesterday during the day or at 2. No..oooviiiiinnnn. 2

night? 3. Don’t know....... 98
402 | Yesterday, during the day or

at night, did [NAME] receive

any of the following?
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Yes No Don’t
know
A Plain water 1
B Infant formula 1
C Animal milk 1
D Juice or juice drinks 1
E Yogurt 1
F Thin porridge 1
G Tea or coffee with milk 1
H Any other water-based liquids 1
403 | Yesterday, during the day or | Yes No Don’t
at night, did [NAME] eat any know
of the following foods?
A Porridge, bread, rice, noodles 1
or other foods made from
grains
B Pumpkin, carrots, squash or 1
sweet potatoes yellow or
orange inside
C White potatoes, cassava, bulla 1
or any other foods made from
roots
D Any dark green leafy 1
vegetables
E Ripe mangoes, ripe papayas 1
F Any other fruits or vegetables 1
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Liver, kidney, heart or other

organ meats

Any meat, such as beef, pork,
lamb, goat, chicken

Eggs

Any fresh or dried fish or
shellfish

Any foods made from beans,

peas, lentils, nuts, or seeds

Cheese, yogurt, or other milk

products

Any oil, fats, or butter, or

foods made with any of these

Any sugary foods such as
chocolates, sweets, candies,

pastries, cakes, or biscuits

Any commercially fortified
baby food

Any food made from teff, like

injera, Kita.
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Solid or semi-solid foods

Ask the mother if she recalls solid or liquid the child ate yesterday during the day or the night.

Now | would like to ask you about liquids and solid foods that [NAME] may have had

yesterday during the day and at night.

404 Did (NAME) eat any solid, semi-solid, | YES.........cccceooviiinnennnn. 1 IF YES GO
or soft foods yesterday during the day back to 0403
or at nlght’) NO ................................... 2 Q
_ Don’t k 98 and recode
IFGYES’ PROBE What klnd Of on NOW .ovviiiiiiiiieeeens
. . . foods eaten.
solid, semi-solid, or soft foods
did (NAME) eat? If No GO to
405
405 Did (NAME) drink anything from a YES..coc 1
bottle with a nipple yesterday during NO....ooteeeeeee e 2
the day or night? Don’t Know ......cccoeveveeee. 98
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Part 5. Anthropometry measurement

Anthropometry(AN)
501 MEASURER’S NAME AND NUMBER: NAME
502 RECORD THE RESULT OF WEIGHT
MEASUREMI.ENT AS READ OUT BY THE KILOGRAMS (KG) . |
MEASURER:
READ THE RECORD BACK TO CHILD NOT PRESENT 1
THE MEASURER AND ALSO ENSURE CHILD REFUSED 2
THAT HE/SHE VERIFIES YOUR
RECORD. RESPONDENT REFUSED 3
OTHER (specify) 4
503 WAS THE CHILD UNDRESSED TO THE YES 1
2
MINIMUM NO, THE CHILD COULD NOT BE
UNDRESSED TO THE MINIMUM 2
504 THE CHILD IS LESS THAN 2 YEARS
OLD AND SHOULD BE MEASURED LENGTH/HEIGHT M) | | _I:I_D
LYING DOWN. RECORD THE RESULT
OF LENGTH MEASUREMENT ASREAD | ——
OUT BY THE MEASURER:
CHILD REFUSED 1
READ THE RECORD BACK TO RESPONDENT REFUSED 2
THE MEASURER AND ALSO ENSURE
THAT HE/SHE VERIFIES YOUR
RECORD. OTHER (specify) 3
505 HOW WAS THE CHILD ACTUALLY LYING DOWN 1
2
MEASURED? LYING DOWN OR STANDING UP 5
STANDING UP?

AN15.Thank the respondent for his/her cooperation and inform your Supervisor that the Measurer and

you have completed all the measurements in this household.
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Part 6 HOME Inventory- Observation and Interview [Aboud modification]

The interview should be relaxed, non-judgmental and friendly. Talk to the mother while

observing mother-child interactions. Observe when you can; ask the question when you cannot
observe (Q items).

The child should be in the same place doing his/her usual activities.

No. 1. Responsivity (Observation) Circle No or Yes
601. _

The mother spontaneously talked to the child. 0,1= 2+ =Yes

No

602. _ )

The mother responds verbally to the child's talk. (does not ignore; not No Yes

include scold or shout)
603. ) _ o

The mother tells child the name of an object or person during visit. No Yes
604. o )

The mother's speech is distinct, clear, audible. No Yes
605. : T .

The mother begins talking to interviewer about anything. (not only responds | No Yes

to your questions)
606. ) )

The mother talks well and freely to the interviewer. No Yes
607. ) ) _ )

Mother permits the child to play freely (includes mess, noise) No Yes
608. _ _ _

The mother spontaneously praises child without prompt. No 0,1 |2+=Yes

times

609. : . . .

The mother's voice conveys positive feelings towards child. No Yes
610.

Mother caress, stroke head, or kiss the child. No Yes
611. " : : .

After the visitor praises child, mother responds positively. (e.g. mother No Yes

nods, smiles, thanks, agrees)
612. ) o _ o

Mother makes an effort to provide child with play objects during visit. No Yes
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2. Acceptance
613.
The mother shouts at child. No Yes
Reverse
Score
614. ) _ o
The mother complains about child, or says child is bad. No Yes
615. ) _ _ o
Mother hits, pushes, shakes child during the visit. No Yes
616. _ ) ) )
(Probe: What type of punishments do you give your child? Physical, 0,1=No | Yes
denying food) (ask about circumstance)Have you had to hit or shake your
child in the past week to discipline?
617. . . . o
The mother threatens punishment or criticizes child during visit. No Yes
618. : . . R
The mother restricts or interferes with child's activity during visit. No 1,2,3 Yes
619. _ )
At least 3 adult books or magazines are observed at home. (includes No Yes
religious books but not textbooks)
620. _
Does your child have playmates? No Yes
3. Organization
621. _
Who usually looks after your child when you are away? 3+ Mo,1,2
622. )
Does your child go to the market? How often? Rare Weekly
623. _
How often does your child go out of the house? <4 4+ a wk.
624. ) ) ) )
How often is your child taken out of the village for a trip? Rare Weekly
625. ) _
Does your child have a place to keep playthings? (bag, box) No Yes
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626.

Observe whether indoor/outdoor play place is safe, bright. No Yes
4. Learning Materials "Please show me what your child plays with on his/her own daily."

627. ) ) )

Gross motor objects available. e.g. ball, rope, ring, flat stone No Yes
628. _ )

Push or pull toys. e.g. pull with string, push box No Yes
629. _

Any toy with wheels. No Yes
630. ) ) )

Dramatic play materials, e.g. doll, transport, household items. No Yes
631. ) o ) _ )

Simple eye-hand coordination materials. (e.g. single object that rattles, No Yes

shakes, squeezes)
632. o ) _

Complex eye-hand coordination materials. (e.g. different shaped blocks, No Yes

pencil & paper)
633. ) ) )

Picture book (not a textbook, can be collection of pictures). No Yes
634. : . . o :

The mother provides materials that are slightly difficult for child. Eg.------- No Yes
635. ) ) )

Does your child play any structured games with people? (eg. Circle games, | No Yes

clapping/singing games)

5. Involvement

636. o _

Mother keeps the child within eyesight, looks often. NO Yes
637. _ )

When you are busy with housework, do you talk to your child? No/at Always

times

638. . : : . .

Did you show or teach your child something new this past week, like teach | No

a new word, or help child do something difficult?

Yes

639.

Did you find/make something new for your child to play with? When did No Past
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you get the newest toy? month
640. ) _ ) _

In the past week, did you look at pictures in a book, calendar or Magazine | No Yes

with the child?

6. Variety

641. _ _ ) ) ) _ _

How often does the father spend time talking, walking, playing with child? | No Daily
642. ) _

When did you last tell your child a story? Rare Weekly
643. ) ) )

Does your child eat supper with the whole family? No Yes
644. ) N )

Do you receive guests at home or visit family? If yes, How often? No Monthly
645. ) _ ) _

Does your child have pictures? Three or more picture books for the child. | No Yes 3+

7. Denver 11 tool

Directions for the administration of specific items of Denver Il

Follow the described procedures exactly, and carefully check the scoring criteria before passing
or failing an item. Some items may be passed by the report of the caregiver. These items are
distinguished by “R” in the item bars on the test form and by (R) after the item names in the
following directions for administration. When scoring an item by report of the caregiver, it is
helpful to circle the “R” in the distribution bar on the form to distinguish reported behavior from
behavior actually seen. It is preferable that report forms are confirmed by observation.

When administering report items, avoid asking “leading questions” that may suggest an answer
to the caregiver. For example, instead of asking, “Your child can drink from a cup, right?” ask,
“Does your child drink from a cup?” Take care to ask questions that require the caregiver to
supply the necessary information to score the item (more details and/or examples), rather than
prompting the caregiver to give the desired response. In addition, asking if a child does
something yet, may help the caregiver feel more comfortable in reporting failures.

A pass “P” and no opportunity “NO” will be marked in GREEN

A fail “F” and refusal “R” will be marked in RED
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Pass if the child smiles in response. The objective is a social response rather than a physical

response.

B. Fine motor — adaptive
1. Follow to midline

With the child lying on his/her back, hold the red yarn above the child’s face at a height where
he/she focuses on it (usually about 8 inches). Shake the yarn to attract the child’s attention and
move it slowly in an arc from one side of the child’s body to the other several times. The
movement of the yarn may be stopped to re-attract the child’s attention, and then continued.

Pass if the child follows the yarn to the midpoint of the arc with eyes alone, or with head and
eyes.

2. _Follow past midline

(Refer to Follow to midline for administration procedures)

Pass if the child follows the yarn past the midpoint of the arc with eyes alone, or with head and
eyes.

A pass of Follow past midline also passes Follow to the midline.

3. _Grasp rattle

While the child is lying on his/her back or is being held by the caregiver, touch the backs or tips
of the child’s fingers with the handle of the rattle.

Pass if the child grasps the rattle for a few seconds.

4. Hands together

During the test, while the child is lying on his/her back (not while cradled in the caregiver’s
arms), notice if the hands are brought together at the midline of the body over the chest or at the
mouth.

Pass if you see the child bring his/her hands together in this manner.

5. Follow 180 degrees

(Refer to Follow to midline for administration procedure.)
Pass if the child follows the yarn with head and eyes through the complete arc from one side of
the body to the other.

A pass of Follow 180 degrees also passes Follow to the midline and Follow past midline.
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6. Reqgard coffee bean

With the child sitting on the caregiver’s lap at the table, place a coffee bean directly in front of
the child. The coffee bean should be placed on a surface that gives good contrast, such as a piece
of white paper. You may point to or touch the coffee bean to attract the child’s attention to it.
“O”-shaped cereal may be used in place of a coffee bean.

Pass if the child clearly looks at the coffee bean.

7. _Reaches

With the child sitting on the caregiver’s lap so that the child’s elbows are level with the table top
and his/her hands are on the table, place an object such as the rattle or the red yarn within easy
reach and encourage the child to pick it up.

Pass if you see the child reach toward or at least move his/her hands or arms in the direction of
the object on the table.

8. _Look for yarn

While the child is sitting on the caregiver’s lap, hold the red yarn high and attract the child’s
attention to it. When the child is looking at the yarn, drop it so that it falls out of sight. Do not
move your hand or arm except to release the yarn. Repeat if the child’s response is unclear.

Pass if the child definitely looks for the yarn by looking down or toward the floor.

9. Rake coffee bean

With the child sitting on the caregiver’s lap so that his/her elbows are level with the table top and
his/her hands are on the table, drop a coffee bean to attract the child’s attention.

Pass if the child picks up the coffee bean using a raking motion with the entire hand. Make sure
the coffee bean did not merely stick to the child’s hand but was actually picked up.

Note: This item is also passed if the child passes a Thumb-finger grasp.

10. _Pass cube

Notice whether the child passes a block from one hand to the other. Give the child a block to
encourage this; then present a second block to the same hand. The child will often pass the first
block to the other hand so that he/she can take the second block.

Pass if you see the child transfer a block from one hand to the other without using his/her body,
mouth, or the table.

11. Take 2 cubes

Place 2 cubes on the table in front of the child. Encourage him/her to pick up the blocks, but do
not hand them to the child.
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Pass if the child picks up the 2 blocks and holds one in each hand at the same time.

12. Thumb-finger grasp

(Refer to Rake coffee bean for administration procedure.)

Pass if the child picks up the coffee bean by bringing together any part of the thumb and one or
several fingers.

A pass of Thumb finger grasp also passes Rake coffee bean.

Note: BE CAREFUL not to let the child swallow the coffee bean!

13. Bang 2 cubes held in hands (R)

Place a block in each of the child’s hands and encourage him/her to bang them together. You
may encourage the child to hit the blocks together by demonstrating with blocks held in your
own hands. Do not touch or allow the caregiver to touch the child’s hands or arms. If the child
does not bang the blocks together, ask the caregiver if the child hits small objects together in this
manner.

Pass if the child holds one block in each hand and hits the blocks together, or if the caregiver
reports that the child hits small objects together. Pots, pans, lids, or other large objects do not
pass.

14. Put the block in cup

Place 3 blocks and the cup on the table in front of the child. Encourage the child to put the blocks

in the cup by demonstration and words. This demonstration may need to be repeated several
times.

Pass if the child places at least one block in the cup and releases it.

15. Scribbles

Place a piece of plain paper and a pencil on the table in front of the child. You may write your
name using the pencil to let the child who has never ever seen a pencil before that it is something
to write with. You may place the pencil in the child’s hand and encourage him/her to scribble.
(Watch the child carefully and be prepared to prevent him/her from putting the pencil in mouth
or eye.)

Pass if the child makes purposeful marks on the paper. Fail accidental marks or stabbing with a
pencil.

16. Dump coffee bean demonstrated

Show the child 2 or 3 times how to dump the coffee bean out of the bottle. Then ask the child to

get it out. (Do not use the word “dump.”)
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Pass if the child dumps the coffee bean out of the bottle or rakes the coffee bean close to the
opening and then dumps it out. Do not pass if the child removes the coffee bean with a finger.
17. Tower of cubes — 2, 4, 6, 8

With the child sitting high enough at the table so that elbows are level with table top and hands

are on the table, place the blocks on the table in front of the child. Encourage the child to stack
them by demonstration and words. It may be helpful to hand the blocks to the child, one at a
time. Three trials may be given.

Pass Tower of 2 cubes if the child puts one block on top of another so that it does not fall when
he/she removes his/her hand.

Pass Tower of 4, 6, 8 cubes, depending upon the greatest number of blocks the child stacks in
three trials.

A pass of 4, 6, or 8 cubes also passes the lower tower items (for example, passing Tower of 6
cubes also passes Tower of 2 and 4 cubes).

18. _Imitate vertical line

The child should be seated at the table at a comfortable writing level. Place a pencil and a piece
of plain paper in front of the child and tell him/her to draw lines like yours. On that paper,
demonstrate how to draw vertical lines, drawing toward the child. Do not guide the child’s hand.
Three trials may be given.

Pass if the child makes 1 line or more on the paper, at least 2 inches long, and not varying from
your vertical line by more than 30 degrees (see example). Lines do not have to be perfectly
straight.

19. Thumb wiggle

Demonstrate with one or both hands by making a fist with your thumb pointing upward. Wiggle
only your thumb. Tell the child to wiggle his/her thumb (or thumbs) the same way. Do not help
put the child’s hand into position. You may tell the child to make a “thumbing”.

Pass if the child moves the thumb of either or both hands without moving any other fingers.

20. Copy O

Give the child a pencil and a piece of plain paper. Show him/her the circle on the back of the test
form. You may show how to hold a pencil. If necessary, demonstrate how the pencil works by
Writing down your name. Tell the child to “draw one like the picture” without naming it or

moving your finger or pencil to show how to draw it. Three trials may be given.
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Pass any form approximating a circle that is closed or nearly closed. Fail continuous spiral
motions.

21. Draw person — 3 parts, 6 parts

Give the child a pencil and a piece of plain paper. You may show how to hold a pencil. If
necessary, demonstrate how the pencil works by writing down your name. Tell him/her to draw a
picture of a person (boy, girl, Mommy, Daddy, etc.). Be sure the child has finished before
scoring the drawing.

3 Parts— Pass if the child has drawn 3 or more body parts. A pair (ears, eyes, arms, hands, legs,
feet) is considered one part. To get credit, both parts of the pair must be drawn unless the
drawing is in profile (in which case one eye, ear, etc., gets credit). Make a note in your test
observations of any unusual drawing, even though the child has identified the acceptable parts.

6 Parts — Pass if the child has drawn 6 or more body parts. (See criteria under 3 parts.)

A pass of Draw person — 6 Parts also passes Draw person — 3 Parts.

22. Copy +

Give the child a pencil and a piece of plain paper. Show him/her the cross on the back of the test
form. You may show how to hold a pencil. If necessary, demonstrate how the pencil works by
writing down your name. Tell the child to “draw one like the picture” without naming it or
moving your finger or pencil to show how to draw it. Three trials may be given.

Pass if the child draws 2 lines which intersect at least somewhat near the midpoint. The lines do
not need to be exactly straight, but the intersecting lines do need to be drawn using only 2
strokes.

23. Pick longer line

Making sure they are presented vertically, show the child the parallel lines on the back of the test
form and ask the child “which line is longer?” (do not say “bigger”). After the child has pointed
to a line, turn the paper upside down and ask the question again. Turn the paper upside down
again and repeat this a third time. If the child does not answer correctly all three times, repeat the
question three more times, turning the paper each time.

Pass if the child picks the longer line 3 out of 3 times, or 5 out of 6 times.

24. Copy [J[]

Note: Administer Copy [J[1before Copy [J[JDemonstrated.

Give the child a pencil and a piece of plain paper. You may show how to hold a pencil. If

necessary, demonstrate how the pencil works by writing down your name. Show him/her the
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square on the back of the test form. Tell the child to “draw one like the picture” without naming
it or moving your finger or pencil to show how to draw it. Three trials may be given.

Pass if the child draws a figure with straight lines and 4 square corners. The corners may be
formed by lines that intersect but the corners must be approximately right angles (not rounded or
pointed). The length should be less than 2 times the width.

A pass of Copy [[]also passes Copy [1[]Demonstrated.

25. Copy [I[1Demonstrated

If the child is unable to copy the square from the picture, show him/her how to draw it by
drawing two opposite (parallel) sides first and then the other two opposite sides (rather than
drawing the square with a continuous motion). Three demonstrations and trials may be given.

Pass by the same criteria as Copy.
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LANGUAGE

PERSONAL - SOCIAL

FINE MOTOR - ADAPTIVE

GROSS MOTOR

Denver chart
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Annex 5 Amharic version of informed consent
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Annex 7: Anthropometry measurement

Length
measurement
Data collectors
Lomi Elfnesh Meseret worknesh

Study subjects Ist 2nd Ist 2nd 1st 2nd 1st 2nd
1 77 77.2 | 77.1 77.1 77.2 77 77 77
2 84.8 84.7 | 84.7 84.6 84.8 84.8 84.8 84.7
3 78 78 | 78.1 78.2 78 77.9 78 78
4 82 82.1 |82 82.1 82 82 82.1 82.3
5 84.1 84 | 84 84.2 84 84 84 84.2
6 79 80 | 79 79 79.1 80 79 80
7 76.4 76.3 | 76.3 76 76.4 76.5 76.4 76.4
8 83 83.1|83.1 83 83.2 83.3 83.1 83.2
9 78 78.1| 78 78.3 78.1 78.2 78 78

10 76 76.1 | 76 75.9 76.1 76.1 76 76.2
Weight measurement
Data collectors
Lomi Elfinesh Meseret Worknesh

Study subjects 1st 2nd 1st 2nd 1st 2nd 1st 2nd
1110 10.2 10.2 10.3 104 10.5 10 9.8
218 8.2 8.5 8.3 8 8.3 8.5 8.4
31115 11.6 11.3 11.2 11 11.3 114 11.6
4|78 7.9 7.7 7.5 7.6 7.8 7.5 7.8
5|11.6 11.9 11.5 11.5 11.6 114 11.2 11.3
6|12.5 12.2 12.3 12.3 12.4 12.5 12.5 12.6
7112 11.8 11.9 12 12 12 12.1 11.8
8|97 9.6 9.5 9.7 9.6 9.8 95 9.6
9|13 13.2 12.8 13 13.1 12.8 13.2 13

10 | 11 11.2 11.1 11.4 11.3 11.5 10.9 11.2
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TEM for each data collector

The Intraobserver TEM was calculated based on the measurements were done. All the data
collectors were within the acceptable range. (acceptable range is weight 0.1- 0.3 and for length is
0.001-0.008)

Length
Lomi=0.023
Elfnesh=0.01
Meseret =0.021
Worknes=.0.023
Weight
Lomi=0.14
Elfinesh=0.11
Meseret=0.15
Worknesh=0.14
The inter TEM was in the acceptable range

Length =0.05 and Weight=0.17
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Sex: Female
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| hear by would like to confirm that the above mentioned data are true.
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Date
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Home Address
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Since, 2014
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2015

2014-2016

2015

2014

2014

2013

2013

Regional coordinator: “Performance Monitoring and Accountability 2020” a survey designed
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physicians face in Ethiopia. A.A.U, University of Bergen, Norway
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