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ABSTRACT
Background: Early screening of developmental delay (DD) is very important in early identification of

developmental disabilities, allowing for early treatment and intervention with best long-term outcomes and
child survival rate. With limited published studies focusing on developmental delay in Rwanda, we investigated
the prevalence of children at high risk for DD and associated risk factors in children 9-16 months old presenting
for routine vaccination at community health centers in Kigali city-Rwanda.

Objective: Using parent completed Kinyarwanda translation ASQ-3 for detecting the prevalence of suspected
developmental delay (SDD) in children aged 9 and 16 months presenting at the health center for routine care
and identification of associated risk factors.

Methods: A cross-sectional study was done on 358 Rwandan children and their parents attending Health
centers for their 9th and 15th months of vaccination. Parents completed the ASQ-3 Kinyarwanda translation
form on the day of vaccination. Scores below the cut-offs in one or more of the five areas of developmental:
communication, fine motor, gross motor, personal social skills and problem solving, which defined the risk of
DD for children were reported. A multivariable logistic regression analysis was done for associations between

some factors and SDD.

Results: With established ASQ-3 cut-off points, the prevalence of SDD in one or more areas was 24.6% and
successively 27.2% and 22.4% at 9 months and at 15 months. The highest prevalence of SDD was in the gross
motor domain at 9 months of age. Gestational age was the real predictor of developmental delay in our sample
population, where preterm children were 8.3 times more likely to have the risk of developmental delay
compared to term children (AOR=8.3; 95% CIl=2.5-27.4; p<0.001) and infants with LBW at birth were 2.6
times more likely to be at high risk of DD compared to infants with normal weight at birth (OR=2.68;
95%CI=1.20-5.99; p=0.016).

Conclusion: This study showed an association of suspected developmental delay with prematurity and LBW.

Regular screening for DD in children with a background of prematurity and LBW should be considered.

Keywords (MeSH): mass screening; developmental disabilities, child development, growth and development.
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CHAPTER 1: INTRODUCTION

1.1 Background

The Lancet Early Childhood Development series estimates that 200 million children in
developing countries do not reach their full developmental potential [1]. In 2014-2015,
the Rwanda Demographic Health (RDH) Survey used a 10-element module to calculate
the Early Child Development Index (ECDI). Each of the 10 item was used in one of four
areas: Numeracy- Literacy, Social-emotional, Physical, and Learning. The ECDI score
was calculated and the percentage of children on the right developmental track in at least
three of four areas was 63% in children aged 36-59 months. However, 6% of newborns
were of LBW (less than 2.5 kg), 38% of children under 5 years old were stunted, and
37% of children aged 36-59 months were anemic all of which are risk factors for sub-
optimal development [2]. There are six factors known to contribute to optimal growth
and development during early childhood: nutrition, parental behaviors, parenting style,
social and cultural practices, infection, and the environment [3] .

Early childhood is the best time to prevent, identify and solve problems that could lead to
developmental disorders and negatively affect the brain development, which has
consequences on the ability to function throughout life. Early childhood development
challenges are increasingly being recognized in Low- and Middle-income countries
(LMIC) as important factors in child and less than ideal functioning in adulthood [4]. The
health and education system in high-income countries (HICS) has policies and
procedures designed to provide multiple opportunities to prevent, identify and manage
early childhood developmental problems [5,6,7,8]. Interventions to ameliorate early
infancy development are available in LIC and include inexpensive strategic plan such as
combating iron deficiency and malnutrition, training caregivers, increasing Community
Rehabilitation and psychosocial stimulation [3] .

The early childhood development is an essential part of the social and functional
development of countries [9,10] The bank's work, through maternal and Child Health,
nutrition and early learning, participates in prevention of developmental delay, The

World Bank made early childhood investment a central economic challenge by working



with partners to increase these investments [11] . Despite this strong endorsement, 156
million young children worldwide suffer from chronic undernutrition and only a half of

children aged 3-6 years old have access to preschool education. [12].

There are available examples in HIC of how a developmental surveillance and
intervention approach has been integrated into primary care for infants [5,12,13] .
However, in LMIC, there are often no system of preventive primary care and, thus, no
clear approach to developmental assessment in our health care system. This huge gap in
preventive health care draws attention to the nature and impact of the socioeconomic
gradient observed between low and high-income countries. These gradients relate to the
continuous increase in health, well-being and performance indicators related to the
increase in socioeconomic level indicators, such as occupation, income or educational
level In general, compared to relatively poor people, people living in better conditions are
healthier, perform well and cope better. The gradient slope within populations reflects the
overall level of well-being, health, and performance of the entire population. In other
words, the greater the disparities in socioeconomic status within society or the steeper the
socioeconomic gradient, the lower the average level of well-being, Health, and
performance of people in that society. It is universally accepted that this disparity in
sustainable gradients in health, wellbeing, and performance is significant because of the
impact of early developmental experiences directly related to differences in the quality of
children’s physical and social environments associated with variations in social status
[14,15] . It is therefore crucial to the GDGs of poor resource countries, such as Rwanda,

to pay special attention to the early childhood quality.

1.2 Problem statement.

According to WHO, much of the world’s children live in LMIC where they are exposed
to different risks factors including: poverty, malnutrition, lack of access to health and
educational interventions? The health care system in these LMIC is generally the only
one that can potentially reach younger children as well as their families [17].

Low stimulating home environments and Poor health detrimentally affect a child’s socio-

emotional, cognitive and motor development. There are limited national data on the



developmental status of young children in LMIC. The Lancet series on development
measured childhood cognitive and educational performance by using the the number of
people living in poverty and the prevalence of early childhood stunting as proxies: they
estimated that 200 million children worldwide under Syears do not realize their
developmental potential and Most of these children are from South Asia and sub-Saharan
Africa. These children are likely to fail in school and consequently have higher fertility
lower incomes and, provide poorer care for their children. This contribute to the
intergenerational poverty transmission [1]. The critical role of optimal early brain
development is reflected by the fact that the UN Millennium Development Goal was
firstly to eliminate hunger and extreme poverty and the second was to allow all children

complete the primary school [18].

The majority of brain growth happens before the age of 3 and delays are difficult to
reverse after this age [19]. Some data are available in Rwanda through the Rwanda
Demographic Health Survey (RDHS) from 2014-2015 with 4 domains of development
(Learning, Literacy-numeracy, Physical and Social-emotional), the ECDI have been
calculated and they demonstrated that among 36-59-month-old children, 63 percent are
developmentally on track. Looking at the results more closely reveals that the ECDI score
was higher at age 48-59 months than at age 36-47 months and urban children scored well
than rural children and the score were higher among children whose mothers had a
secondary education or greater level [20]. The RHDS reports that 37% of children
between 3 and 5 years old have DD, but it does not measure the prevalence of DD in
children under 36 months, which is the critical time for identifying and addressing
development delay. This study explored and documented the level of SDD in known
domains of development: gross motor, communication, problem solving fine motor, and

personal social skills in children less than 36 months in an urban area in Rwanda.



1.3 Study justification

Limited studies have been done in Rwanda even though approaches to eliminate some
factors predisposing to developmental delay are in place including active nutritional
screening of children However, at present children at high risk are not being screened for
developmental delay.

Pediatricians, GPs and nurses are in a key position to address child development in
developing countries. Rwandan children make contact with a health facility at least 5
times for vaccines between the ages of 6 weeks and 15 months: their 9" and 15" month
visits can be an ideal opportunity for Rwandan children to assess for developmental
delay. Currently, however, this is not an integrated part of the Rwandan Ministry
services. This study documented the proportion of infants suspected with DD among
children aged 9 and 16 months of age in Kigali- Rwanda and identified possible
associated risk factors. The study provided also some information to policymakers about

developmental delay in Rwandan children.



1.4 Research aim and objectives

1.4.1 Research aim

Determine the proportion of suspected developmental delay among children coming to
the health center for their 9" and 15" month vaccination in Kigali city.

1.4.2 Research objectives.

General objective

Determine the prevalence of suspected DD among children coming at the health center

for their 9™ and 15" month vaccination.
Specific Objectives
1. Determine the proportion of children aged 9 and 16 months of age with suspected

DD.

2. Determine possible risk factors associated with suspected DD.



CHAPTER 2: LITERATURE REVIEW

Developmental screening is designed to help the pediatrician recognize children with
developmental delay or possible disability and Screening is a rapid brief evaluation
procedure designed to recognize children who may receive a more evaluation or intensive
diagnosis [20]. There are available examples of developmental screening tool that are
being used by trained professionals like Denver Il screening test, the Battelle
Developmental Inventory and the Bayley Neurodevelopmental screening tool. Long
period of time, effort to administer and interpretation are known disadvantages of these
tests and the Denver is not completely validated. The ASQ-3 is a parent-completed screen
designed for children from1 month and 5.5 years and it is currently the most widely used
[20,21] .

The benefits of using ASQ have been identified: The instruments are easy to administer,
easy to complete by respondents, require less instruction or training; inexpensive and do
not require much time; tend to be quick and do not require much time or expertise for
scoring and Parent reports can be used to estimate stages of development [23]. The strong
psychometric properties of ASQ and its role in the early detection of developmental
disability in children worldwide are well documented. The concurrent validity varies
from 76 % to 88%, the sensitivity and specificity are respectively 75% and 86%; The
reliability of the test-retest in two weeks was 94%; and between parents and professional

examiners inter observer reliability was 94% [23,24] .

The questionnaire include five domains: gross motor, communication, fine motor,
personal social skills and problem solving. Each area is assessed by questions reflecting
age-specific stages of development and are chosen to generate a developmental quotient
of 75-100% if the child is normal. Parents can respond with “no,”, “sometimes” or “yes”,
with a score of 0, 5 or 10 points respectively. Further evaluation is recommended if the
score on a domain is below the cut-off point. The feasibility of performing screening
using the ASQ has been evaluated in high-income countries [24], as well as in LMIC
such as Zambia South Africa, Ghana [25,26] and Egypt [28]. In Norway [29] , a study



demonstrated that the prevalence rate of SDD varied between 5.7% and 7.0 % in infants
of 4 to 12 months based on the Norwegian cut-off points, primarily in gross motor
development, and more highly correlated with male sex and prematurity. In contrast
[28],use of the ASQ in Egypt revealed a prevalence of SDD of 3.4% in children of 24 to
60 months of age. Consanguinity, Male gender, and parental education were associated
risk factors with developmental delay. The study most pertinent to the goals of this
research was conducted in a rural western province of Rwanda [30]. Of 158
preterm/LBW infants who left the neonatal unit, 54.4% were alive and localized for
follow-up. Using ASQ, developmental delay was seen in 67.4% of preterm/low birth
weight children at age 1 to3 years old. An important conclusion from the Rwandan study
is that as the Rwandan health system improves newborn survival, the follow-up care and
early intervention services will be essential for these high-risk children to help them

reach their developmental potential.



CHAPTER 3: MATERIALS AND METHODS

3.1 Study Design
Cross- sectional study of infants coming at the health center for their 9" and 15" month

vaccination, for a period of 3 months: from August 2019 to November 2019.

3.2 Study sites
The study took place in Kigali city at four health centers. City of Kigali is the Capital

City of Rwanda and is composed of three districts: Nyarugenge, Gasabo and Kicukiro
district. It has a surface area of 730 km? with eight hospitals including University
Teaching Hospital, King Faisal Hospital, Rwanda Military Hospital and five district
hospitals such as Kacyiru DH, Muhima DH, Masaka DH, Ndera psychiatric referral
Hospital and Kibagabaga District Hospital. Each District Hospital has in its catchment
area different health centers where vaccination is done. Data collection took place in
Nyarugenge at Nyiranuma and Muhima health centers both located in Muhima district
hospital catchment area, in Gasabo at Kimironko health center located in Kibagabaga
district hospital catchment area and at the Kicukiro health center located in Masaka
district hospital catchment area. These health centers have been selected using a
convenience sampling methodology, where we chose one health center per district, but

also the largest health center to make the study feasible.

3.3 Study population

All children who came to above mentioned health centers for vaccination of their 9™ and

15™ month of age, fulfilling the inclusion criteria under the period of study.

3.4 Selection criteria

3.4.1 Inclusion criteria
All children ranging from 9 to 10 months who came in above mentioned health centers

for their 9™ month vaccination and children between 15 and 16 months 30 days for their

15™ month vaccination were included in the study until sample size was reached.

3.4.2 Exclusion criteria
Parents or caregivers who have not signed consent for their children.

Children brought to the health center by a person who was not the primary care provider.



3.5 Data collection tool
We have used Kinyarwanda translation of ASQ3 under permission from the publisher

and google form database to get biological and demographic characteristics of the study
population. This translated questionnaire has been used in Rwanda [30].

3.6 Sample size and Sampling
There is limited statistics on the prevalence of developmental delay in LIC. The DHS

2014-2015 found a prevalence of developmental delay of 37% in children aged from 36
months to 59 months of age, but measured development level by suing a 10-item module,
which is different from the ASQ-3 that is going to be used in this study. In Rwanda,
another study using the same measurement tool for children between 1 and 3 years old
at high risk of developmental delay (ex-premature babies in a rural site), the prevalence
was 67.4% [30]. However, this population had many additional risk factors to explain this
high prevalence of developmental delay, including 78.3% of children with stunting, 8.8%
with wasting and 39.5% with signs of anemia. This prevalence, therefore would likely
overestimate the rate of developmental delay in the general population. A study done in
Chile using ASQ-3 showed a prevalence of 37% in infants of 8 months and 24% in
children of 18 months [31]. There are no available data saying that the prevalence is so
different in HIC versus LIC, however, children in lower income countries are exposed to
many additional risk factors that can potentially affect development. Therefore, for our
sample size calculation, we opted to use a prevalence of 37% and with a level of
confidence of 95% and a precision of 5%, we find that the sample size should be 358
study participants [32]

n =

Z'P(1-P)
d 2
n: the sample Size:358
Z: the statistic corresponding to level of Confidence of 95%
P: assumed prevalence of 37%

d: precision of 5 %



3.7 Recruitment methods
1. The data collection was based on the use of independent data collectors. Data

collection officers have been identified and trained on the use of the Ages and Stages
Questionnaire-3, data entry using Google and paper forms as well as weight, length,

MUAC and head circumference measurements.

2. Recruitment: The day of vaccination, Study staff approached both parents/caregivers
of children coming for a vaccination visit and explained the study and how
confidentiality will be assured. Voluntarily parents/caregivers signed consent and

participated in the study.

3.8 Study procedures
After consent was obtained, anthropometric measures (weight, length, Head

circumference and MUAC) were being obtained from the trained data collector. Data
have been collected using a translated ASQ-3 form in Kinyarwanda,10™ months form
used on children of 9 to 10 months of age and 16 months ASQ-3 form used on 15to 16
months children coming at the health center for vaccination in a period of 3 months, from
August 2019 to November 2019.This form has been completed by parents or caregivers
in the appropriate determined area by nurses and PI at health center (and if needed, with
help from the data collectors, upon parent request) and after it is completed, it was
handed back to the Pl who scored it. The scoring of the ASQ-3 was based on the answers
of the caregivers: yes, not yet, or sometimes. At the end of the questionnaire, the total
score have been tabulated for each of the five subsections based on a standard scoring
methodology. Depending on the score, the questionnaire has been counted as normal or
abnormal (suspected DD). Suspected DD was defined as any single domain score that
falls within the limits of concern or delay, according to the ASQ scoring table at the end
of the questionnaire. In addition to the ASQ questionnaire, parents also completed a
questionnaire in Kinyarwanda/English (Google form database). This form was piloted in
5 mothers with children of 15 months of age and 2 mothers of 9 months old infants and
the median completion time took five minutes. The Google form has been used to record
demographic and medical characteristics of the study group. The growth parameters and

medical comorbidities were being entered into the google form database.



Parents or caregivers with children with developmental delay or other medical
comorbidity requiring pediatrician review,we facilitated them getting a transfer from the
health center to the nearest district hospital for pediatrician assessment. For children with
medical comorbidities (malnutrition) that could be addressed at the health center
(malnutrition), the health center chief was informed, the care and follow up was being

done at the health center.

3.9 Outcomes.
The proportion of study participants screened positive for risk of DD.

3.10 Data management and analysis
Data have been collected using ASQ 3 paper questionnaires of 10" and 16™ months of
age and after completion they were being kept by the principal investigator in secured

way and completed google form data base on the locked machine .

3.11 Statistical analysis
For data base creation, Epi data version 3.1 have been used to enter collected data and

then exported to SPSS version 25 for analysis. Categorical data were presented using
frequencies and percentages in charts and tables, Continuous data were summarized by
median and mean values depending on their distribution and binary logistic regression
was used to study the association between the outcome (having suspected developmental
delay) and possible risk factors or predictors. Any factor with a p value less than0.2 has
been included in a multivariable logistic regression analysis to minimize confounding
factors and to determine more accurate levels of association with developmental

delay. The statistical significance of associations was taken at the level p < 0.05.

3.12 Ethics/study oversight
3.12.1 Funding & Sponsors

Personal funds were used to support data collectors and for statistical analysis. Dr

O’Callahan sponsored the license to use the translated ASQ-3.



3.12.2 Confidentiality
All data were kept in a password-protected database, no identification of patients has

been revealed in public.

3.12.3 Informed consent
The objectives of this study, its significance and possible risks of the study have been

explained to the children’s parents or their legal representatives. Written information
describing the study is included in the consent. Written consent has been obtained before

being included in the study. The refusal of consent has not affected patient care.
3.12.4 Incentives for subjects
Subjects have not received any incentive for this study.

3.12.5 Risk to Subjects
Although every study carries some risks, no social, legal, physical, emotional, financial

and physical risks on this study.

3.12.6 Potential benefits
According to Rwanda Ministry of Health There are no established interventions for

children with developmental delay in health centers and even at district hospital,
however, children with developmental delay, their parents have been explained and have

even been advised for pediatrician review and follow up.

This study offers the indirect benefit of providing policymakers and planners with
detailed information about developmental delay in Rwandan children less than 36 months

so that they may develop effective intervention targeted to population subgroups.

3.13 Institutional Review Board (IRB)

The Pediatric academic team in University of Rwanda approved the study proposal. We
got an approval of University of Rwanda, College of medicine and health sciences IRB:
No 365/CMHS IRB/20109.



CHAPTER 4:RESULTS

We enrolled 162 children aged 9-10 months and 196 aged 15-16 months of age. Both
groups were similar in sex distribution and risk factors with the accompanying caregiver
most frequently the child’s biological mother (Table2).Among the entire cohort of 358,
the percentage of children falling below the cutoff, indicating a need for further
assessment based on SDD, the rate in any one area varied between 1.7% for personal
social and 12.8% for gross motor. There is stability in rates between the two age groups
for communication, fine motor, and personal social. Gross motor delay of 20.4% among
the younger group drops dramatically six months later to 6.6% while problem solving
increases from 3.1 to 11.2% (Table 3). Some children scored below the cut-off in
multiple areas and, therefore, the overall prevalence of infants falling into the category
for further assessment was 27.2% at 9 months and 22.4 % at 15 months with an overall
prevalence of SDD at 24.6% (Table 4).

Bivariate analysis demonstrates a strong association between SDD and two variables,
birth weight below 2.5kg and prematurity. (Table 5). Multivariable analysis (Table 6) of
the variables that showed p< 0.2 in the binary logistic regression (birth weight, stunting,

and maternal marital status) resulted in gestational age being the sole predictor of SDD



Table 1: Sociodemographic characteristics of the recruited children

Children

Characteristics 9 -10 months 15-16 months

n % n %
Gender
Female 78 48.1 95 48.5
Male 84 51.9 101 51.5
Economic category
Category | 13 8.0 8 4.1
Category Il 89 54.9 101 51.5
Category Il 60 37.0 87 44.4
Birth weight
<2.5kg 16 9.9 11 5.6
>2.5kg 146 90.1 185 94.4
Height
Normal 159 98.1 195 99.5
Stunted 3 1.9 1 0.5
Head circumference
Normocephalic 158 97.5 192 98.0
Microcephalic 4 2.5 4 2.0
Current weight
Normal 157 96.9 194 99.0
Wasted 5 3.1 2 1.0
Gestational age at birth
Term 152 93.8 192 98.0
Preterm 10 6.2 4 2.0
Mother's age
<35 years 149 92.0 171 87.2
>35 years 13 8.0 25 12.8
Number of children in the household
1-3 children 137 84.6 167 85.2
>4 children 25 15.4 29 14.8
Started breastfeeding on first day of life
Yes 152 93.8 187 95.4
No 10 6.2 9 4.6
Admitted to hospital in first month of life
No 148 914 182 92.9
Yes 14 8.6 14 7.1

This research included 358 children with 162 children 9 months old and 196 children 15
months of age. There were 185 boys, representing 51.6% of the studied population.



Table 2: Sociodemographic characteristics of the caretakers of the recruited
children

Characteristics n %
Marital status

Married 263 73.5
Single 94 26.3
Widower 1 0.3
Relationship with the child

Mother 338 94.4
Father 7 2.0
Other 13 3.6
District of origin

Nyarugenge 92 25.7
Gasabo 188 52.5
Kicukiro 71 19.8
Out of Kigali 7 2.0
Medical insurance

Yes 321 89.7
No 37 10.3
Education background

Primary 158 44.1
Secondary 141 39.4
University 37 10.3
None 22 6.1
Disease during pregnancy

None 342 95.5
HIV 15 4.2
Syphilis 1 0.3
Alcohol and tobacco consumption during pregnancy
None 318 88.8
Alcohol 37 10.3
Tobacco 3 0.8

Table 2 shows that, the children’s caregiver was most frequently to be the child’s
biological mother (94.4%) and, of those, a quarter were single parents. Half of the
mothers had no or only primary education, very few had HIV, but 10% admitted to

alcohol use during pregnancy.



Table 3: Prevalence of infants and children with suspected DD aged 9 and 16

months
Children
Area 9 -1 Omonths 15-16 months Overall total
n % n % n %
Communication
Below cutoff 4 2.5 5 2.6 9 25
Close to cutoff 13 8 26 13.3 39 10.9
Above cutoff 145 89.5 165 84.2 310 86.6
Gross motor
Below cutoff 33 20.4 13 6.6 46 12.8
Close to cutoff 20 12.3 19 9.7 39 10.9
Above cutoff 109 67.3 164 83.7 273 76.3
Fine motor
Below cutoff 10 6.2 20 10.2 30 8.4
Close to cutoff 49 30.2 60 30.6 109 30.4
Above cutoff 103 63.6 116 59.2 219 61.2
Problem solving
Below cutoff 5 3.1 22 11.2 27 7.5
Close to cutoff 45 27.8 46 23.5 91 25.4
Above cutoff 112 69.1 128 65.3 240 67
Personal-social
Below cutoff 3 1.9 3 15 6 1.7
Close to cutoff 21 13 9 4.6 30 8.4
Above cutoff 138 85.2 184 93.9 322 89.9

Table3 demonstrate the proportion of children with SDD according to the ASQ 3 cut-off

points in the 5 area of development at 9 and 15 months of age. Of the 358 children

involved, the percentage of children with suspected DD in the gross motor,

communication, fine motor, social personal and problem solving areas varied between

1.7% and 12.8% in the combined group.

Distinct differences are observed when

examining each age separately: the percentage varied widely between 1.9% and 20.4 % at

9 months and much more narrowly between 1.5% and 11.2 % at 15 months of age. The

highest prevalence of SDD was in the gross motor area of development (20%) at 9

months, which appears to decrease, as children grow older. Among 15 months old



children, the problem solving area (11.2%) was the most affected. Interestingly,

communication scores were very similar in both groups.

Table 4: Prevalence of SDD.

SDD 9 -10 months 15-16 months Overall
Yes 44 (27.2%) 44 (22.4%) 24.60%
No 118 (72.8%) 152 (77.6%) 75.40%
Total 162 (100%) 196 (100%) 100%

Table 4 demonstrates that the overall proportion of children with the score at or below the
cut-off points in at least one developmental area, according to the ASQ-3 guidelines was
27.2% at 9 months and 22.4 % at 15 months with an overall prevalence of SDD at 24.6%.



Table 5: bivariate anlaysis of association between SDD and different predictors.

Predictor Ves SDD NG OR (95% CI) vaTue
Birth weight

<2.5kg 12 (44.4%) 15(55.6%) 2.68 (1.20-5.99) 0.016
>2.5kg 76 (23.0%) 255 (77.0%)

Current weight

Normal 84 (23.9%) 267 (76.1%)

Wasted 4 (57.1%) 3 (42.9%) 4.2 (0.93-19.3)  0.062
Household size

1-3 children 75 (24.7%) 229 (75.3%) 1.03 (0.52-2.03)  0.925
4 and more children 13 (24.1%) 41 (75.9%)

Mother's education

Primary/None 43 (23.9%) 137 (76.1%)

Secondary/University 45 (25.3%) 133 (74.7%) 1.07 (0.66-1.74) 0.76
Mother's age

<35 years 76 (23.8%) 244 (76.3%)

>35 years 12 (31.6%) 26 (68.4%) 1.48 (0.71-3.07)  0.292
Marital status of the mother

Married 60 (22.8%) 203 (77.2%)

Single 28 (29.5%) 67 (70.5%) 1.41(0.83-2.39)  0.197
Alcohol/smoking

No 75 (23.6%) 243 (76.4%)

Yes 13 (32.5%) 27 (67.5%) 1.56 (0.76-3.17) 0.22
Gender

Female 46 (26.6%) 127 (73.4%) 1.23(0.76-1.99) 0.394
Male 42 (22.7%) 143 (77.3%)

Gestational age at birth

Term 78 (22.7%) 266 (77.3%)

Preterm 10 (71.4%) 4 (28.6%) 8.52 (2.6-27.9)  <0.001
Breastfeeding on the first day

Yes 81 (23.9%) 258 (76.1%)

No 7 (36.8%) 12 (63.2%) 1.85(0.71-4.87)  0.208
Admitted in hospital in the first month of life

No 79 (23.9%) 251 (76.1%)

Yes 19 (32.1%) 19 (67.9%) 1.50 (0.65-3.46)  0.336

Table 5 demonstrates a strong association between SDD and birth weight below 2.5kg

and prematurity. Preterm infants were 8.5 times more likely at high risk of having SDD



compared to term infants (OR=8.5; 95%CI=2.6-27.9; p<0.001). Likewise, infants who
were born with weight less than 2.5kgwere 2.6 times more likely to be at high risk DD
compared to normal weight infants (OR=2.68; 95%CI1=1.20-5.99; p=0.016).

Table 6: Final model from multivariable analysis of the predictors of SDD in
recruited children.

Adjusted
Predictor OR 95%ClI coefficient Wald Std. Error P value

Gestational age

Preterm 8.3 2.5-27.4 2.1 12.2 0.6 <0.001
Term (ref)

Marital status

Single 1.3 0.79-2.35 0.3 1.3 0.27 0.253
Married

(ref)

Intercept -1.124 3.2 0.62 0.07

Table 6 reflects the multivariable analysis of the variables that showed p< 0.2 in the
binary logistic regression was done to find the best fitting model of predictors where we
found that gestational age was the real predictor of developmental delay in our sample
population where preterm children were 8.3 times higher to have developmental delay
compared to term children (OR=8.3; 95% CI=2.5-27.4; p<0.001). Marital status on
multivariate analysis did not meet significance regarding status and delay (OR=1.3; 95%
Cl=0.27-0.253; P=0.253).



CHAPTER 5: DISCUSSION.

The aim of the study was to estimate the prevalence rate of SDD in a Rwandan
community sample of infants aged 9 and 16 months old in Kigali City based on their
ASQ-3 scores in known five developmental areas, as well as its associated risk factors. In
this research, 358 children aged 9 months and 15 months old participated. Precisely, there
were 162 children 9 months old and 196 children 15 months of age. Among them, 185
boys represented 51.6% of the studied population; 173 girls taking up the rest 48.4%.
Children have been screened using ASQ-3. The results suggest that 24.6% of younger
infants coming to the health center for vaccination at 9" and 15" months are suspected to
have DD according to the ASQ-3 cut-off points. There was a higher suspected prevalence
of 27.2% in infants of 9 to 10 months of age compared to 22.4% in infants of 15 to 16
months of age. The main factors associated with SDD were low birth weight and

gestational age less than 37weeks.

5.1 Prevalence of SDD in infant of 9 and 15 months old.

This study demonstrated that the prevalence of SDD in infants aged 9 to 16 months of
age was 24.6% and this prevalence is significantly lower than the prevalence of 67.4%
reported in another study done in Rwanda using the same measurement tool on children
of 1 to 3 years old but at high risk of developmental delay (ex-premature babies in a rural
site) [30] It was also less than the prevalence of RDHS, where the national developmental
delay prevalence was 33% among urban Rwandan children of 3 to 5 years old[2] . The
findings of our study are almost the same as those found in similar studies around the
globe: Chili with a prevalence of 28.8% in9, 18 and 30 month old children who attended
a well-baby clinic ; the USA with a prevalence of 27 % in American children aged 9 to
31 months attending clinic for their well child visit [30,31] ; and in Turkey with the
prevalence of 28.12% in children aged 3 to 72 months which used two-domain criterion
to classify children as at risk [35] In comparison to other studies done in the sub-Saharan
region, our findings are lower to the one in Ghana (44.6%)[26].A study conducted in

India among children aged 4+1, 10+1, 18+1and 24+1 months who attended the Pediatric



Out Patient Department or High Risk Clinic of the hospital, calculated the prevalence at
51%, which is higher compared to our study [36] while in Norway they reported a
prevalence of 5.7 % and 6.1% at 6 and 12 months respectively, which is lower compared
to our study findings [29].

5.2. Prevalence of SDD per domain

Screened children failed mostly in the gross motor area at 9 months with a prevalence of
20% that appears to decrease, as children grow older and this can be explained by the fact
that younger infants are carried a lot up to 9 or 10 months and then encouraged to stand
and walk and, thus, rapidly improve. Among 15 months old children, the problem solving
area (11.2%) was the most affected. Interestingly, communication scores were very
similar in both groups. These findings are similar to SDD observed in Norway in the first
year with delays most often reported in the gross motor area[29] , and in Canada where
infants of 12 months most often failed gross motor (26.6%), followed by communication
(17.9%) and problem solving (12.7%) [37]. In this Rwandan study, infants scored well in
communication and personal social area, which reproduces the findings of a study done
in South Africa in which young infants scored equally well in communication as children
of western countries. The South African authors suggested that it is due to the day-to-day
African mothers practices who carry their babies on the mother’s body, feeding on per
need, pacifying babies when they cry immediately, co-sleeping, and the exposure of
babies to a wide social network of kin and family. Additionally, similar findings were
reported in an Iranian study where their children scored well in communication and

problem solving in the first 3 years. [25,35,36] .



5.3 Prevalence of SDD in infant of 9 and 15 months old and risk factors.

In our study, after univariate analysis, different factors have been associated with a risk of
developmental delay. Gestational age was associated with positive screening for
developmental delay, indicating that preterm infants were 8.5 times more likely at high
risk of having a risk of DD compared to term infants (OR=8.5; 95%CI|=2.6-27.9;
p<0.001).Furthermore, infants who were born with weight less than 2.5 kg were 2.6 times
more likely at high risk of screening positive for DD compared to infants with normal
birth weight (OR=2.68; 95%CI1=1.20-5.99; p=0.016). Those findings were similar to

studies performed in countries around the globe, including those by:
e Catherine M. Kirk in Rwanda [30]

e Pénélope Troude in Canada demonstrating that prematurity remained only
associated with ASQ failure at 12 months with an OR 0f4.6 (95% CI [1.7-12.3],
p=0.002) [37]

e Lisbeth Valla in Norway reporting that gestational age less than 37 weeks was
significantly associated with the developmental delay in the communication
domain at 4 months, and personal-social and fine motor domains at 6 months
[29]

e Luisa Schonhautin in Chile demonstrating an increased risk of DD compared to
full term infants, of infants at 8 or 18 month corrected postnatal age with an OR
of 1.56 for early term (95% confidence interval [CI]: 1.19-2.06), 2.58 for late
preterm infants (95%CI: 1.66-4.01), and 3.01 for moderate preterm infants
(95%Cl: 1.59-5.71) [33].

The multivariable analysis of the variable that showed p< 0.2 in the binary logistic
regression was done to find the best fitting model of predictors where we found that
gestational age was the real predictor of risk for DD in our sample population where
preterm children were 8.3 times higher to be at high risk of having DD compared to term
children. Poverty is known to be associated with developmental delay [37,38] ; however,

in this study there was no association with level of education, developmental outcomes,



greater number of children in the household and socioeconomic status classification. This
may be explained by the fact that almost all the families in this cohort were universally
poor. Further studies comparing children with varied economic background is needed to
clarify this.

Interventions for Early Childhood (ECI) are supported by human rights, human capital
and programs and by scientific justifications. In HIC, it is known that ECI for infants at
high risk begin in the neonatal period. Specialized interventions are available as early as
three months of age[43] . Interventions are particularly beneficial when they are given
during the first thousand days of life due to the rapid growth of the brain and
neuroplasticity, with a demonstrated impact on development progression of the child as
well as on school outcomes and higher earnings later in life [40,41] . WHO, UNICEF,
and the World Bank recognize three interventional support levels for child development
during the preschool period: (1) universal: provided by society through child policy
support; (2) targeted risk of developmental delay or disability through home visit of
community health workers to young mothers and(3) specialized services indicated for
children with specific additional needs such as caregivers community groups of children
with disabilities [46].

From birth, good care of preterm infants is needed, directly by engaging caregivers and
interacting with them. Adequate follow-up and monitoring in the first early years is
needed. Based on a study conducted in Brazil, evaluating neurodevelopment outcome
with blind evaluations of 2 groups between 12 and 18 months, showed that continuous
and comprehensive early intervention at home by low-income caregivers was better than
standard care for very premature children. The interventions used in the Brazilian study
were kangaroo care and tactile-kinesthetic stimulation by the mothers randomized at
discharge from the hospital when they receive an early intervention program consisting
of 10 parental guidance sessions and 10 home visits compared to the standard evaluation
and care [47]. The beneficial role of early intervention has been demonstrated also in a
study done in rural communities in India, Pakistan, and Zambia who received an early
developmental intervention.(EDI) implemented by parents, with 2 home visits per week
by trainers in the first 36 months of life, more visits were associated good developmental



outcomes in the first 36 months of life. [48]. PIH does monitor prior premature infants in
follow up clinics and track data. Some pediatricians in District hospitals are performing
follow up services, but there is no national guideline and process for intervention among
those identified at most risk, which explains the need for more data on content,
implementation and impact of EDI in Rwanda for infants at high risk of developmental
delay

5.4 Study strengths and limitations

The results of this study must be interpreted with prudence. It was conducted in an urban
setting within a country that is largely rural and, thus, the results can not be generalized.
Higher standards of living in urban areas can influence results.

Another limitation is related to the type of study since it was a cross-sectional study and
therefore the association can be described but causality could not be assessed. They were
not enough time for parents to interact with their infants in order to answer the questions
more accurately and this could have negatively affected our data. The information from
the parents report posed some challenges with the quality of the data, particularly around
the true gestational age; this prohibited the use of adjusted gestational age for
development.



CHAPTER 6: CONCLUSION AND RECOMMENDATIONS.

6.1 Conclusion
In our study, 24.6% of children were founded to be at high risk of DD based on the ASQ-

3, specifically 27.2% at 9-10 months and 22.4% at 15 - 16 months of age. The highest
prevalence of suspected DD was founded in the gross motor area in the youngest
children. The studied group achieved good scores in personal social and communication
areas, and we discovered that suspected DD was significantly associated with gestational

age less than 37 weeks and low birth weight.

This study generates a baseline prevalence of SDD in children aged 9 and 16 months in
Kigali- Rwanda. Furthermore, it highlights the burden of DD in infants with a history of

prematurity and low birth weight.

6.2 Recommendation

To community health workers
» To be aware about red flags about child neurodevelopment.
To MOH
» To consider screening for DD in order to identify children at risk

» A clear guideline on management and follow up of children at risk or with DD

have to be established.

» To organize campaign emphasizing on awareness of normal child development

and red flags.
» To establish Interventional services for children with developmental delay.

» To establish a developmental follow up program of infant with a background of

prematurity or LBW.



To Researchers
» Prospective research in infants with a background of prematurity and LBW.

> Prospective research to better understand whether the impact of prematurity is
modifiable or transient or whether throughout life differences persist
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fix bands and knen ? Mtarabiborn - Mot et 2
L b= urmwns warw s abasha kugends ~are absgee drwes na Tago- Tm ]
rimwal
Wirrrvvn = Himrres - Sometism )
Dowa poer child’ walk el ond’ swldoes foli?
Mtwrabibors - Moyt 0

Agun § Sropges CuesYoreasiter®, Thess' fdfion (&S00 Souires & Orickss
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AASQ

16 Month Guestionnaire

B uerEma waratn ashabas iovo ata p sirshe cyenpaa abormta
wbwusdi bunyo (mke gufsts mkoni skapkubia) kugin ngo ages

Tag=- Fma

[

euoye: asha ba [urugere she ovees bty b Bindys cmnpss Eirrrees ma Rimrrws - Somatimm 2
ruguiesha = pheni)
Do posar child alimib o on olbyect sech @2 cdhalk o rmack ks = ok ot 0
aorihing Ar monla for @morple, 1o prf o oy o0 o counber or do
“Rarlp” pow in Bhe kR cker ]}
FINE MOTOR
i L urrE s warees ifasta pohisdums nys imsesuro 1igRsso? Tago- Fai )
(Ushobors kburamurs vruzs pore bugine ngo srohte] Wirrreen = Hirrraes — Somaeties ]
Dowa por child hwle fum Bhe pope of o ook [Yow sy T the Mimrabibom - Mot pet i
poges for her lo grasa |
3 B UsTE RS WEAE UEUTYE ST plrs meskcys anpeganyms Page- T ]
ikzigion oy’ ukuEobo | Fibs wware boys ukiure Bl ssd i
“Mbarabikora® ko v mmruns) Wirrreen o Hinmrws - Sometiom ]
Dowa poarr child thowe o smol bafl st o forword arm motiae P T Mtwrubihon - Not et n
Ar smpiF dro the brd), checr ool ert " for Bhis Bem )
.-L'I.
i
=B
5 B usTEEE wWarws apere ke sgate bl cysepaes apakinabe Fago - Fas ]
Fampury § akandi kamee?
{Uahcbors gubormta ikidengi o ubsdode, udutarts dots Eirrrwes ma Rirrrwes - Sometizm ()
Cyangen wukinahe hrisresgeje mu subyimba ipkomess) - )
Dowa poaer child’ sfack @ amal! Wock or toy o fop of nother oee?
{Fow coud’d abio ow spood of Sireod] seeal borm, o Beoyn ol are
bt 3 dnah inine
[ L wers mn warden apere e oye, wSute feri § cymerees Tago - T ]
uduki=hio kames bajury easdi e ubwa T
Wirrraes = Firrrass - Sometisme 0
Dowa o child’ afack theww smal blocks or fova an bep of sach
S Mimrabibor - Mot pet ]

dAgun E Fropes Cuesyonnaier®, Thiss' Fdidon |AST-0] Souires & Bricher
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AASQ Y

16 Month Questionnaire
s L3e umrwane wewe sshryins Rimesyetio ku rupepuro skorsabee | Yego - Yea O
umutwe w'lkaramu v ibere [Thsremu ¢'ipts cysngwe tharamu
anrwe) igite agecuguzs gurtustasye? Mirrwe e Rimwe - Sometine O
Dows your child moke @ meock on the paper with the th of 0 crayon Ntarabikors - Not yet Q
for penall o pem) whan trpdng to draw?
g -5
s _,'_‘)
S
LS L30 umrwane wewe shisdursays impegure 2igitsbo we ubwe? | Yego- Yea Q
(Ashobors gubindurs impapurc sesence rurmwe cyarimwe. |
Nirmrwe e Rimwe - Sometine Q
Do your child tuem the poge of @ book by himself? (He moy tum | Mtarsbikors - Not yet Q
move than omw pape ot © b, )
PROBLEM SOLVING
i Nyurmna yo gushwarambure ks rupapure n' ke remu ¢ bers Yego- Yex -"J
(hararm v igt! cysagwa karsmu Sanzwe) imbece oinyums,
e umtwene wewe srekwigans agmhwaamburs 7 (Mbe Kirrwe ma Nirrwe - Sometirw Q
yormaanswe axtworamburo abythoresbese shyiroho “pego "kl !
B ot ) Mtarabikors - Mot ywt Q
Afer you scr Bl bock and forth on poper with @ crayon for pencd
or pen), does your child copy you by 3cibdling ? (if she olrwody
scribbles on ber cwm, mork “pes” for this item )
2 Urmwans wanyu ssbobors pabyire shavusgukinrs Yego- faa (3
Cumugety/keks/irndezl me gecups geto katonerane?
(k' mgacupa ka fanta cyangws k'sbana) Nirrwe na Rirmwe ~ Sometimes
Con pour child drop @ cumd or Chewrio o o small, decr bottle Mtarebikors - Mot ywt O
fauchk o1 @ ploatic sode-pop bottle o boby bottin)?
5 L3 umrwene wews sshyies odubinaho tubirl duto kamwe Yego- fex O
myume ¥ shandi mu pascroll cyangws mo lkarte? (Ushobong
kumwereks whe bablkors.) Kirrwe na Rirmwe ~ Sometioes Q
Dows pour child drop several small oy, one after ancther, into @ | Mtarebikors < Mot yet o
contoiner, such a3 ¢ bowd or bex? (You moy show him how to do
")

Agez B Sropes Ouesticoncimr®, Thind Fation |ASQ®-) |, Sqdree A Dricker
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ME: 16 Month Guestionnaire

(s Syuma vo kbwareks urrrrans wass ubko sbkora, o aperageze Tago- Fa 2
putcern agmkinmho geto kel R o v ebo s akormbeje
deyprbaz, wgudi e dends gikoresenl Wirrrave = Mirrress = Somatioes 2
gy you baer s your chid how, dosn sfe By Bo gedt o amall Mtwrabikomm = Mot pet L]
By Bhed i shipdti p o of cwooh by taing o gpoo, alick or siemlar
it}

LS Min mmEsei ks bkores, @ve smwesa wese ashobomn Tago- Fa 2
puhEsamisre apmnabs mésm n' injuss ve umrebays
g Wirrrave = Mirrress = Somatioes 2
WA ot o showing bim bow, die poer child scribbis book ong | Mteretikon -t e 0

forth mehar poer gt i @ crowee (or penad o pan)?

S Syurra yuke skamamyu b kintu bagitve mu gEcups gats Tago- Fa 2
[eabonm reme, s3m U e wawe sofobor guou ks e,

kugirn ngo skumemes ks kemanpui (Ustobom kumve ke, | Srmwe sa R - Sometise (o
(Ushoborg pukcresha cups ry smazi rye palaa ikl o ngss
I il Mimrwbibom - Mof pe! 2
Afer o cramk or Chewris b dropped isto o snell, dear bofitl,
dom powr child hure B boitlr v dow bo dame F oot ogein
¥ o oy b bar Fiow |
PERSOMNAL-SOCIAL
i Untwana sunyu afy yirssas sesrmbam ikyiko, n'ubss biowe Tages - Fasi EI
Eyutaearat
irrreen = Mirrress — Sormartieses 2
Dowry powr child fewd’ hiroel meith o sooon, mven though e mey
1pil! sorma oo} Mtwrwbibomn = Mot vt 2
T Unreana sanyu afye ytlshs pulbrs=o o beemmburs impenda | Tego - fa 2
=k smmsopte, ngofes, mkeert, cpunpes udusog b Sembare
i ek irrreen = Mirrress — Sormartieses 2
D prsar child Al vedew s by Toking off clothn (ke Btasubikom - fot pet 0
aooty, hat, showi, or st
5 L u—rmwma wawretr ikonbha igiti=nto gae n'gaioba o spea Tages - Fasi 2
='umunfu ma n'upbobaral?
Wirrrave = Hirrowss = Sometioes ]
Doy poar child' shay witth o dof o stulled orieml by bagging it
Stmralihorm - Nof et 2

dAgue k Srepee CussSorralmr®, Thilss' fdidon |ADO™-0) Sopdres & Oricher
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16 Month Guesticnnaire

[ % gibem piewba e ndo e e mo see umwess wess aha Tago - Tas 3
wkenbho pfune e abosa mu nderersams
Eirrreen = Alirrrees - Somefimm 3
While ivoking ol dimae 1= thrmicrer, doay your chid ofer o loy
[y Nep——n—— Stwrabikor - Mot pet 3
. B B uere s wareen apusaba bumrestaho | ok vo asbalka Tago - Tas i
emfume, bwhagaribks cyangss ko umrwarurics B} cprmpews
ajve aperapms kukwere ks ikinfu sgusurune kg mza crangwa Hirrreen = Rinres - Sometimm 2
’ Mturubikomm = Mot et )
Diew poar child gt powr oftenbion o Bry o show poo something
By puling o poor band or coth?
8 L USTEESE WA B[V B sgLossge b gk neye ko Tago - Tu 3
umutesha, nko pafungs iptins bz, cpnpss pophusdurs cupa
rlpfundilipal Wirrrees = Airress = Sometime 3
D poar chld coeew Boeou whe she newds helz swch ou stk Mimrabikorn - Mot yet L
winding up £ oy o wosrrsng o ' Fom a jor?
OVERALL
i B wiwkarers ko urmwans wass yunres razal Tago = Fex Iy
Do o Bt powr child beors el epm = o )
Miba mrl “oy”, sobasura.
¥ ro, expiain
-8 B wfwkarems ko urrwana wass svugs ok’ abandi beew beto bo | Pago - Ve )
= kgare opa
P—— "
D po dbin powr child loka dikr ofher Fodaiem ho oge?
Miks sl “ove " sobarura.
¥ ro, explain
5 Ushobora kumres Bpnis mu by s e werses svogpald Tago = Mo I::'I
Con pou enderatand rod of whet powe child says® epm = o )

Miks wrl “ove " sobarura.

¥ o, wrplain

Agur & Sroges CuesYorrsalwr®, Thls' fodltion |AS0"-0] Scpsires & Bricher
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AASQ 16 Month Questionnaire

s b wiskaram ko urrwane weEs ko sgeeda, Firuks et Tago = ¥ea i
='uks yurim abikcms nk's bandl Bana bafo bo ma kigees ot
i{lepm = Mo i
Do pog thind your chid roiks, s, omd dimba ke off e Sedaliee
her opa?
Mibw mr “oyw” sobamrara.
N ro, gxpiain
g s werse mu babpeyl bombi yeds yeriges agine ubumuogs bwe | fago - Ve ]
evfumva cyang=e pupls amatee e bwrana S
{epm = Map ]
Diewex withar parent boer o fomily Aistory of chWdhood degfes o
Awaring impodrmaml
Mibw wr “pps” schanum I
¥ e, explain
'S b wfte impungesgs ku miesbeee b uswans waser Tago = ¥ i
Do oy forvsr comcerma obout powr chilld"a whiken ? eym = Mo ]
Mibw wr “ppe” acbanum. U
¥ e, mxplain
I Urrarana =nwa yaba ywrapze isbacs by'ubuswengl mu meacd Tage = Fea ]
=a=shisahks?
{epm = Map ]
M yeour child hod' @y medien! probdema b the ool srewrai
oot P
Mibw wr “pps” schanum I
F Fo, expiain
B b wfte impungesge ku myftwerios ¢ umres e waws Tago = ¥ i
Do powr horear any conowrms abens! poas chile s behovioe 7 i{epm = Mo ]
Mibw wr “pps” achanum [
F Fo, mxpiain
L 8 ten hari dontu kagpuha sge yikbh e ku mikuries Yo wene wess? | Fago - M ]
Diewes papthing obout pour child worry wou ? i{lepm = Mo i
Mibw wr “ppe” acbanum. U
¥ e, explain
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Description of children with and without
developmental delay.

DIETRICTANARERE: SECTORUMURENGE:
CELLIAKAGALL

WILLAGEIMUDUGLU:

HUMBER:

. What ks the cax of yvour ohilldTHI Eihs glkcing oFumwana waseT

Kark only one oval.

= e Lo

Mlakiumuhurgu

. What cxbsgory of ubudshie do you have? muba mukibe oyledno oyubucshe?

Eark ony ane oval.
C-ategory Ly am e
Category IVicyakabin
Category lNcragettu

. surrsni walghtTbine affs ubu

. hislght'uburaburs umwana aftbs ubu.

Eark ony ane oval.

shunted

FeTT Al

. MUAC/umuzenguruls wuluboko afts ubu.

. Head clroumfersnosumuzanguruks wumoiwe aftts ubu.

Kark only one oval.
milcrocaphalyhamiubee mubo
momooephalciumeby e merima
macrocEphaly/umubse muninl

. what wae the birth walght of your ohild?

umwana yavukanys Ibiro bimgahs 7



1L

11.

=

13

4.

Wag your ohild Eorm &t isrm or pretermiumwana yaveiss schyhss?
Lok oy one oval

Termiashyiss
Fretermiadiashyitse

. have you sver had below msntonnsd dicsacs on the pregnanoy Fhwigess ureara 1zl

mdwara uhsttsT
Mark orly one oAl

HINTUbwandu beagakoko gatera skia
syphils'mburugu

othersiiznd] ndwara:

i T L

(8]0 -

what I the hiv status of your ohlld7emwana wawes sbana nobiwandy bwa viruc Eera
EIDAT

Mark orly one oAl
FEsfyepo
Moioya

hiave you sver cmokes or took aloohol on the pregnanoy 7 ute s wanywaga Habl
aFangwa Inzoga’?
Mark orly one oAl

alcoholinzoga
fobaooo B

POt ya

what wac yowr age at ahllds
Elrth P reabyayes umiwana uifis Imyaka
Imgahia®

. doss your ohild sfarted breactfesding the firct day of IHa Tumwans wawe yatanglya

konka umwncl yavuicaho?
Aiamk oniy one ol
FESPEQD

FROAO Y

Wac yowr ohild admited to tha hoopitial In the Sret month of IBFsTumwana wawa
yabays mubiiaro mukwezl kwa mbars nyuma yo kuvuls?

Mark orly one oAl

yesiyego

FROAO Y



15

16.

7.

8.

15

How wat your ofhilld fesd for the firet el mondhe of IBe7 Chesok all thad
applywagaburiys urmsana gurbs momeaz] sfandaty yambesrs T

Check af fvaf aoply.

|| sreastieeamonsa

|:| Sormulaiamats yo mubik ke
[[] cows mixiamata yiniks.

How Ie yowr ohild owrmmently Teed? ubw urmvwana arya k1T

Check af fhat aoply.

[] ereastieed and food'aronka akaranya.

I:l Infant Torrmiuks and food'amysa arais po mublkombe SEnarya.
|:| cow™s mik amd foodiarywa amaia yinka akanarya.

[] tood alonenbiryo gusa

when have you ctarded food
supplamendatlion Twatanglys Hachabsns

ryart?

your ¢hild hawe sver takam ohlld milgronetrient powderfumwana wawe vigaze atata
Cngera

Ak oy one oval
yESYEQo

[r -

do you uss o taks your ohild to growth monorimg cheoE-upcTiulys ufwars Lsmwa s
wawes kumupimisha Ibiro ngo wrebs ko yhyromgera?
ik oy ane oVl

FeSipEQD

[r -

. have you cpoks to & commundty health worker In the lact month Tiukwez] guchizs

wigeDs uganira numujyanama wubuzima?
Ak oy one oval

yesiyego

FRO

Untitled Section

.

Wae youwr ohild admitted to the hoeplial for meningite or oarabral malara?umsana
yaba yarabayes mubBare kubsra muglga oyvamgwa mararya’?
Mark oniy one oval.

Yesfyepo.
Noioya



22, Whist i vour relatlonchip siabus?urabadica T
Mok oniy one ovai

meamisdtaarsshatse
singlefingaragu
! b ureeu e ke azl

23, Wizt i yvour relaBlonchip fo the ohBd Tuptana K] numwana 7
Mark oniy one sl

meotherdmama

Esthenpapa
B Iy m ErmlbErAm o MU AR LT e

24. do you hase Insuramss Tufits abewishinglzl?
Mark oy one ovai
YESWEQD
Moioya

25, mawe you aver oonsutbesd for this problam Thwigers ulva kwamuganga kubars [kl
Elsaro?

Mk oniy one ovail

yESIYEQD
Ml Oy S

2E. Whnt i wour highset sdeoation level somplsied?iwize amachur] angahs?
Mark oniy one sl

Fon efmiayo

Frimary schoollabanzs
Secomdary sOhooltayisumbuyes
e rsibyia v s inuEs

27. mowcs old/umEryango wo MuUrsgs ugloess
mabana Bangakhe?

Poweain by
EE-:}uglEFclrms

49



2.Certificate of Consent.

Study number................

| have read the above information, or it have been read to me and I have even had the
opportunity to ask questions about this study and all asked questions have been

answeredto my satisfaction. | voluntarily consent to participate in this study

Name of the caregiver

Caregiver signature

Date

Day/month/year
If illiterate

| have witnessed the exact reading of the potential participant consent form, and the
person had the opportunity to ask any questions. | confirm that the person has given his

consent freely.

Name of witness AND the caregiver thumb

Signature of witness

Date

Day/month/year



3. Certificate of Consent-Kinyarwanda version

Ubushakashatsino...........ooovevvieeieiiennn...

Nasomye amakuru y’ubushakashatsi cyangwa bansomeye amakuru y’ubushakashatsi.
Nahawe umwanya uhagije wo kubaza ibibazo kuri ubu bushakashatsi ,nasubijwe
neza.Nemereye umwana wanjye kuba muri ubu bushakashatsi kandiMfite
nuburenganzira bwo kuvana umwana wanjye mubushakashatsi igihe cyose nabishakia

kandi ntibingireho ingaruka mumivurirwe ye.

Amazina y umubyeyi w’umwana

Umukono w‘umubyeyi w’umwana

italiki umunsi/ukwezi/umwaka.

Niba umubyeyi/umurwaza atarize

Ndahamyako umubyeyi/umurezi w’umwana yasomewe neza amasezerano yo kwemera
kujya mu bushakashatsi,kandi ko umubyeyi/umurezi yahawe amahirwe yo kubaza
ibibazo,ndemeza kandi ko umurwayi afite uburenganzira bwo kuvana umwana we muri

ubu bushakashatsi igihe cyose yabishakira.

Amazina y’'umuhamya igikumwe cy’umubyeyi.

Umukono w’umuhamya

ltaliki umunsi/ukwezi/umwaka.

4.Ethical Approaval



\ UNIVERSITY of COLLEGE o mEDICINE AND HEALTH SCIENCES
1 -
DIRECTORATE OF RESEARCH & INNOVATION

CMHS INSTITUTIONAL REVIEW BOARD (IRE)

Ki 19%072019
Dr Victoire TUYISENGE ot :

Scheol of Medicine and Pharmacy, CMHS, UR

Approval Netice: No 365/CMIIS IRB2019

Your Project Title “Screeming Of Developmentat Detay in Chitdrer of 9* And 15™ Months

of Age, Kigali-Rwanda: Using Ages and Stages Questionnaire 3" has been evaluated by
CMHS Instinutiona] Review Bogrd, i

Involved in the decision
No ( Reason)
Name of Members Institute Yes | Absent | Withd Trom
the procecding
Prof Kato J. Njunwa UR-CMHS X
Prof Jean Bosco Gahutu UR-CMHS X
Dr Brenda Asiimwe-Kateera UR-CMHS x
L!\uf MNiagana Joa:ptf . URCMHS ~
Dr Tumusime K. David UR-CMHS X
Dr Kayonga N. Egule UR-CMHS x
Mr Kanyoni Maurice UR-CMHS X
Prof Munyanshongore Cyprien | UR-CMHS X
Mrs Ruzindans Lasdrine Kicukiro distnct X
D¢ Gushoma Danus UR-CMHS X
Dr Donatlla Mukumana UR-CMHS X
Prof Kyamanywa Patrick UR-CMHS X
Prof Condo Urmates: Jeanaine | UR-CMHS x
Dr Nyirazinyoye Laelitis UR-CAHS X
Dr Nkeramibigo Emmanued UR-CMHS > <
Sr Malibolk Marie Josce CHUK _ X =]
Dr Mudenge Charles Centre Psycho-Socsal X

Afier revicwing your protocol during the IRB meeting of where quorum was met ead
revisions ma:on the sdvice of the CMHS IRB submutted on 19 July 2019, Approval has
beem granted (o your study. ) '
thwnthnnppmvalofmwuooolmdcmmnvﬂdfwlzum

Cmall researcheontordur, ac.rw P.O Box 3286 Kigah, Rwanda WWW. UL ACTW
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You are responsible for Rulfilling the following requirements:

2.
3

Changes, amendments, and oddends to the peotocol of consent form must be
submatted o the commitice for review < approval. prior 10 activation of the
changes. nd
mywmvdmfmmqohwinmgcudmtofpmws.

. Aﬂmtfamclgndby“jnmuhmﬂ.dmﬁh.ﬂulmw

conduct audits of ull sty records, and consent documentation may be part of
sach audits.

A comtinuing review application must be submiticd 1o the IRB in 3 timely Fashion
and before expiry of this approval

Failure 10 submit a continwing review application will result in icrmisation of the
study

Notify the IRB comumitiee once the stedy is finished

Sincerdly,

Ce: ]
- Principal College of Medicine and Health Sciemces, UR
. University Director of Rescarch and Postpraduate Studies, UR

Date of Approval: The 19" July 2019

Expiestion date: The 19" July 2020

Email: researchcontor@ur ac,mw P.0 Box 3284 Kigall, Awanda WWw ur, ac. rw
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