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AIM To describe the functional limitations and associated impairments of children with
cerebral palsy (CP) in rural Uganda, and care-seeking behaviour and access to assistive

METHOD Ninety-seven children with CP (42 females, 55 males; age range 2-17y) were

ABBREVIATIONS

HIC High-income country

LMIC Low- and middle-income
country

MACS Manual Ability Classification
System

NGO Non-governmental organization

PEDI Paediatric Evaluation of

Disability Inventory

identified in a three-stage population-based screening with subsequent medical examinations
and functional assessments. Information on school and access to care was collected using
questionnaires. The data were compared with Swedish and Australian cohorts of children with
CP. We used the y2 test and linear regression models to analyse differences between groups.
RESULTS Younger children were more severely impaired than older children. Two-fifths of
the children had severe impairments in communication, about half had intellectual disability,
and one third had seizures. Of 37 non-walking children, three had wheelchairs and none had
walkers. No children had assistive devices for hearing, seeing, or communication. Care-
seeking was low relating to lack of knowledge, insufficient finances, and ‘lost hope’. One-
third of the children attended school. Ugandan children exhibited lower developmental

trajectories of mobility and self-care than a Swedish cohort.

INTERPRETATION The needs for children with CP in rural Uganda are not met, illustrated by
low care-seeking, low access to assistive devices, and low school attendance. A lack of
rehabilitation and stimulation probably contribute to the poor development of mobility and
self-care skills. There is a need to develop and enhance locally available and affordable
interventions for children with CP in Uganda.

The large investments made in treating deadly infectious,
nutritional, and neonatal conditions, in line with the Mil-
lennium Developmental Goals, have reduced child deaths
worldwide by almost half between 1990 and 2015." How-
ever, these efforts have largely neglected the challenges
faced by children with developmental disabilities, who are
not included in health, education, and social services in
many low- and middle-income countries (LMICs).””* The
recent inclusion of disability in the Sustainable Develop-
ment Goals recognizes that children with developmental
disabilities have the right to be included in international
and national health initiatives, but there is limited knowl-
edge about what is needed to direct these efforts.

Cerebral palsy (CP) is a motor disorder caused by dis-
turbances in the developing brain leading to lifelong func-
tional limitations and associated impairments.’ Affected
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children can benefit from multifaceted interventions and
assistive devices such as wheelchairs and communication
technologies.”” In this study, we explored access to health
services and education for children with CP in a rural part
of Uganda. Although there are population-based studies on
CP from high-income countries (HICs), such studies from
LMICs are lacking, with existing reports entailing mainly
clinical cohorts.*® There are no published population-
based studies on motor function and associated impair-
ments of children with CP in sub-Saharan Africa. This lack
of evidence results in many children not being identified
and not receiving much-needed services. Our group
recently published the first large population-based study
from sub-Saharan Africa. It exposed a high prevalence (3
per 1000 children), altered spectrum of aetiologies, and
increased mortality versus those reported from HICs.”
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Here, we extend our initial study and describe the func-
tional abilities and associated impairments, care-seeking
practices, and access to assistive devices and education for

children with CP in rural Uganda.

METHOD

Study design

This was a population-based cross-sectional study of the
Iganga Mayuge Health and Demographic Surveillance Site,
which includes 65 villages in a rural part of eastern
Uganda. The three-stage screening performed in 2015
included: (1) door-to-door screening of all children living
in the area; (2) follow-up by a trained CP team; and (3)
clinical neurological assessment in combination with a tri-
angulation of all villages using key village informants, as
previously described.” The study was approved by the
Higher Degrees Research and Ethics Committee of the
School of Public Health, College of Health Sciences, Mak-
erere University, and the Uganda National Council for
Science and Technology (HS 1734 and 1787). All care-
givers gave written informed consent, and assent was
obtained from participants older than 8 years of age who
understood the request and communicated adequately.

Participants and procedures

The screening of 31 756 children aged 2 to 17 years iden-
tified 97 with CP.” Children with CP were examined by a
trained CP team, including a clinician, a physiotherapist or
occupational therapist, a study nurse, and a nurse aid. The
clinician and therapist performed standard neurology and
medical examinations, including an assessment for associ-
ated impairments. The study nurse obtained information
about the pregnancy, birth history, medical problems,
development, and sociodemographic factors.

The children’s functional abilities were assessed by a
team of expert physiotherapists and occupational therapists
at the child’s home or a nearby health centre. The Gross
Motor Function Classification System (GMFCS), Manual
Ability Classification System (MACS), and Communication
Function Classification System were used to assess gross
motor, fine motor, and communication ability respec-
tively.'®'? These classify ability on a 5-point ordinal scale,
from level I (mild/independent) to level V (severe limita-
tions requiring assistance for all activities). The Ugandan
version of the Paediatric Evaluation of Disability Inventory
(PEDI) was used to measure children’s mobility, self-care,
and social functioning.'*'* Raw scores were converted to
scale scores using a 0 to 100 scale.

Information on school attendance, care seeking, and
mobility-assisting devices was collected using a pretested,
semi-structured questionnaire with closed- and open-ended
questions.

Information on associated visual, hearing, intellectual,
and behaviour impairments and the presence of seizures
was gathered from three different sources. Impairment was
considered confirmed when reported by at least two
sources and unconfirmed when reported by only one.
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What this paper adds

* Development of mobility and self-care skills is lower in Ugandan than Swed-
ish children with cerebral palsy (CP).

e Qlder children in Uganda with CP are less impaired than younger children.

* Untreated seizures and impairments of communication and intellect are com-
mon.

* Access to health services, assistive devices, and education is low.

® (Caregivers lack knowledge and finances to seek care and often lose hope of
their child improving.

The three sources were: (1) interviews by a study nurse
using questionnaires based on the Washington group
extended question set of functioning.'” These interviews
included asking the caregiver about the child’s medical
history, seizures, difficulties in hearing, seeing, moving,
behaving, or understanding; (2) Clinical officer/paediatric
doctor performing a full clinical examination at the hos-
pital, including asking the caregiver about medical his-
tory including checklist for seizures, behavioural
abnormalities, and cognitive functions; and (3) Therapist
assessment, including PEDI interview with the caregiver,
and an interactive physical and motor assessment where
the therapist engaged the child in play and following
instructions.

Qualitative content analysis of interviews

The open-ended questions on seeking care and assistive
devices were asked in the local language, Lusoga, and
entered verbatim in English by a therapist fluent in both
languages. The open-ended questions were analysed
using qualitative content analysis in six steps inspired by
Graneheim and Lundman:'® (1) written material was first
read several times to obtain a sense of the overall data;
(2) the text was divided into meaning units; (3) the
meaning units were condensed; (4) condensed meaning
units were coded; (5) codes were compared, contrasted,
and sorted into categories; and (6) categories were sorted
into different themes. Quotations were used to further
illustrate the themes.

Comparative analysis with other cohorts of children with
cP

To investigate whether children with CP in Uganda devel-
oped similar skills and abilities as children in HICs, we
compared the data from the present study with data from
two CP cohorts in Sweden,'”'® and from the Australian
CP registry.'” The pattern of functional classification levels
was compared with data from a population-based CP
cohort including 186 children with CP aged 4 to 8 years
within a geographically defined area of western Sweden.'”
To compare the development of mobility and self-care
skills over age, we used PEDI data from a convenient
cohort of 116 children aged 3 to 15 years, collected to
describe the development of functional ability over time.'®

Statistical analysis
We double entered and verified data using Visual FoxPro
version 9.0 (first visit) and spot checks (second visit). Stata



version 14.2 (Statcorp, College Station, TX, USA) and R
software version 3.2.3 (R Foundation for Statistical Com-
puting, Vienna, Austria) were used for statistical analyses.
x” tests compared three groups of GMFCS levels (I-11, III,
and IV-V) and two groups of MACS levels (I-II and III-
V) between two age groups (2-5y and 6-17y). For cate-
gories with few individuals, the p-value was calculated
using a Monte Carlo simulation in R software.”” Linear
regression models were used with PEDI scores as the
dependent variable and combinations of GMFCS or
MACS levels, age, group (Sweden or Uganda), and interac-
tions as independent variables. The model assumptions of
normality of the residuals and homogeneity of the variance
were assessed using diagnostic plots (Table S1, online sup-
porting information).

RESULTS

Background demographics

Complete functional assessment was performed on 93 of
97 children with CP identified in 2015; two children died
between the first and second examinations, and two
children had moved out of the area. The background
information on the 93 children and their household’s
socio-economic status is presented in Table 1. Most fami-
lies were living in rural areas working as subsistence farm-
ers, and most households lived in extreme poverty, with
incomes below the national poverty level (<0.9 US dollars/
person/day).”!

Functional classifications

The proportion of children aged 2 to 5 years with severe
mobility impairment (GMFCS levels IV-V) was three
times higher (36%) than for children aged 6 to 17 years
(10%; p=0.002; Table 2). Similarly, severe hand function
impairments (MACS levels IV-V) were more common
among children aged 2 to 5 years (48%) than in children
aged 6 to 17 years (10%; p=0.01). The difference in pro-
portion between these two age groups (2-5y and 6-17y)
were significant (GMFCS levels IV-V p=0.002 and MACS
levels IV-V p=0.01). When the severity of motor impair-
ments in this Ugandan population was compared with that
in a cohort of children from Sweden,'” there were signifi-
cant differences for the younger age group in GMFCS
levels (p<0.001), with proportionally more severe impair-
ments in the Ugandan sample, but not in MACS (p=0.29).
For the older age group there were differences between
the populations in both GMFCS levels (p<0-001) and
MACS levels (p=0.006), with less severe impairments in the
Ugandan cohort.

Communication skills were assessed only in the older
children (Table 2), of whom 38% could not communicate
consistently even with familiar partners such as family
members (Communication Function Classification System
levels IV-V). The verbal ability from the PEDI social skills
in the same age group of 6 to 17 years showed that 22
(37%) were non-verbal, three (5%) could say single words,
six (10%) could say two-word sentences, one (2%) could

Table 1: Background demographics of children with cerebral palsy and t-
heir main caregivers

Category n=93
Age
2-by 33 (35)
6-17y 60 (65)
Sex
Female 40 (43)
Male 53 (57)
Residence area
Semi-urban 26 (28)
Rural 67 (72)
Main caregiver
Mother 67 (72)
Grandmother 17 (18)
Father 4 (4)
Sister 3(3)
Another relative 1(1)
Missing 1(1)
Education of main caregiver
None 18 (19)
Primary 47 (51)
Secondary 19 (20)
Adult education 1(1)
Certificate 1(1)
University degree 1(1)
Missing 6 (6)
Occupation of main caregiver
Farmer 65 (70)
Petty trade 13 (14)
Unemployed 1(1)
Teacher 2(2)
Vocational 5 (5)
Traditional healer 1(1)
Missing 6 (6)
Estimated monthly household income (USD/d)?
<27 (<0.9 person/d) 57 (61)
28-51 (0.9-1.7 person/d) 20 (22)
52-133 (1.7-4.4 person/d) 5 (5)
>134 (>4.5 person/d) 2 (2)
Unknown 7 (8)
Missing 2 (2)

Data are n (%). ?US dollars (USD)/person/day calculated from esti-
mated household income. The international poverty line is 1.9
USD/day per person and the national Ugandan poverty line is 0.9-1
USD/person/day.?’ Mean number of persons living in each house-
hold is seven.

say four- to five-word sentences, and 28 (47%) could tell a
simple story.

Associated impairments

The prevalence of associated impairments in the present
population and in children from Sweden and Australia are
shown in Table 3.'7*' Intellectual disability (confirmed)
was common in both age groups (45% in younger, 58% in
older). It was less prevalent in children with mild motor
impairments (41% of those in GMFCS levels I-II vs 89%
of those in GMFCS levels IV-V). Of the 33 Ugandan chil-
dren with confirmed seizures, only 13 were currently on
antiepileptic medication, giving an epilepsy treatment gap
of 61%. Overall, roughly one-third (32%) had no associ-
ated impairments, one-third (37%) had one associated
impairment, and one-third (31%) had two or more associ-
ated impairments. In addition, one child had bilateral club-
foot, and one child had features of Down syndrome.
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Table 2: Functional classifications in children with cerebral palsy

n (%) in Uganda

Level 2-5y (n=33) 6-17y (n=60) Sweden (%)®
GMFCS
[H]] 13 (39) 43 (72) 65"
1 8 (24) 11 (18) 3"
(\VAY, 12 (36) 6 (10) 33"
MACS
[H] 16 (48) 46 (77) 59"
1} 1(3) 8 (13) 9"
V-V 16 (48) 6 (10) 32V
CFCS
[H]] 23 (38) 41%7
1] 14 (23) 21%7
V-V 23 (38) 38%

Distribution of children and severity levels categorized by Gross
Motor Function Classification System (GMFCS), Manual Ability
Classification System (MACS), and Communication Function Classi-
fication System (CFCS) displayed in a younger (2-5y) and an older
(6-17y) age group (CFCS only assessed in the older age group).
?Data are derived for the entire age range from Swedish
cohorts.'”3” PNote that GMFCS level Ill was slightly adapted for the
Ugandan environment. None of the children had access to assistive
devices for walking; therefore, children who can sit independently
and move shorter distances (crawling, etc.) but not walk (without
assistive devices) were included.

Table 3: Most common associated impairments in cerebral palsy

n (%) in Uganda

Associated impairment  2-5y (n=33)  6-17y (n=60)  HIC (%)?
Intellectual disability
Confirmed 15 (45) 35 (58) 33-45"719
Unconfirmed 8 (24) 8 (13) 26"
Behaviour impairment
Confirmed 4 (12) 12 (20)
Unconfirmed 5 (15) 14 (23)
Seizures
Confirmed 10 (30) 23 (38) 29-44"7,19
Unconfirmed 5 (15) 10 (17)
Vision impairment
Confirmed 5 (15) 6 (10) 17-35"7-1
Unconfirmed 6 (18) 14 (23)
Hearing impairment
Confirmed 1(3) 6 (10) 12'°
Unconfirmed 6 (18) 9 (15)

The presence of associated impairments are displayed for the
younger and older age group. Confirmed means that two or more
of the sources observed impairment; unconfirmed means that there
was only observation from one source. *Comparative population-
based data from high-income countries are derived for the entire
age range from Sweden'” and Australia."®

Mobhility, self-care, and social skills

The PEDI functional skill scores in mobility, self-care, and
social skills in the different age groups are presented in
Table S2 (online supporting information). In general,
mean performance increased with age, but we observed
that the development with age in Ugandan children
seemed to be lower than expected and therefore compared
the developmental trajectories with similar data from Swe-
den.'® Figure 1 shows PEDI mobility scores plotted as a
function of age according to GMFCS levels in both
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populations. Mobility skills increased with age for children
with milder forms of CP (GMFCS levels I-1I) in both
Uganda and Sweden. However, the interaction between
mobility and age was different between the two cohorts
(p<0.001), with a stronger positive correlation between
mobility and age in the Swedish versus the Ugandan
cohort. In the moderately affected group (GMFCS level
III), the Swedish children, but not the Ugandan children,
scored higher with age (p<0.001). In the severely affected
group (GMFCS levels IV-V), PEDI mobility scores
improved in the Swedish cohort (p=0.015) but not in the
Ugandan cohort (p=0.72).

Similar differences between the Ugandan and Swedish
cohorts were found when PEDI self-care functional skills
scores were plotted as a function of age for different
MACS severity levels (Fig. 2). In the mildest-affected
group (MACS level I), both cohorts scored higher with
age, but the increase was greater in the Swedish cohort
(p=0.02). For MACS level II, the difference between
cohorts was significant (p<0.001), with a positive correla-
tion observed in the Swedish cohort but not in the Ugan-
dan cohort, including 10 children over 10 years of age
with low PEDI scores (<63), all of whom had intellectual
disability. Likewise, for children in MACS levels III to V,
PEDI scores increased with age in the Swedish cohort
(p=0.014) but not in the Ugandan cohort (p=0.09).

Assistive devices
Three of 37 non-walking children had wheelchairs in
working condition, and none had assistive devices for walk-
ing (canes, crutches, or walkers). Two children, who were
neighbours, shared a locally made walker for knee walking.
Only one child had a locally made special chair for sitting.
Thirteen children with no mobility were dependent on
being carried. Twenty-one non-walking children moved
short distances by rolling, creeping, crawling, bottom shuf-
fling, or walking while holding on to objects. Thirty-five
of the caregivers (95%) with non-walking children wanted
to have any/additional assistive devices for mobility, such
as a wheelchair (#»=20), walking device (7=9), special seat
(n=6), standing frame (7=3), or ankle—foot orthotics (z=1).
None of the children with vision or hearing impairment
had any kind of assistive devices, such as hearing aids or
spectacles. None of the children with communication diffi-
culties had any kind of assistive devices for communication,
including low-tech devices such as communication boards.

School enrolment

One third (#=18/60) of the older children (aged 6-17y)
with CP attended school. School attendance decreased
with increasing GMFCS and Communication Function
Classification System levels and with the presence of asso-
ciated impairments and seizures (Fig. 3). Children in
GMECS levels IV to V did not attend school. Only three
children with seizures (confirmed), and three children with
intellectual disability (confirmed) were in school. Of the
children that were attending school, all but one had mild
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Figure 1: Scatter plots of Paediatric Evaluation of Disability Inventory
(PEDI) scores for functional mobility plotted against age for children in
Gross Motor Function Classification System (GMFCS) levels I-lI, IlI, or

IV-V in Uganda (filled circles) or Sweden (open circles

).17

Statistics for

GMFCS levels I-11: difference, Uganda—Sweden, p<0.001; Uganda,

p<0.001, Sweden, p<0.001. GMFCS level lll: difference, Uganda—Sweden,
p<0.001; Uganda, p=0.2, Sweden, p<0.001, GMFCS levels IV-V: difference,

Uganda—Sweden, p=0.18; Uganda, p=0.72, Sweden, p=0.015. (Also see

Table S2, online supporting information).

Figure 2: Scatter plots of Paediatric Evaluation of Disability Inventory
(PEDI) score for self-care skills plotted against age for children in Manual
Ability Classification System (MACS) levels I, Il, or IlI-IV in Uganda (filled
circles) or Sweden (open circles)."” Statistics for MACS level I: differ-

ence, Uganda-Sweden, p=0.02; Uganda, p=0.02, Sweden, p<0.001. MACS

level II: difference Uganda—Sweden, p<0.001; Uganda, p=0.38, Sweden,
p<0.001. MACS levels IlI-V: difference, Uganda—Sweden, p=0.38; Uganda,

p=0.09, Sweden, p=0.014. (Also see Table S2, online supporting informa-

tion).
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Figure 3: School attendance of children with cerebral palsy aged 6-17 years according to impairments: attending (dark grey; n=18); not attending (light
grey; n=42). GMFCS, Gross Motor Function Classification System; CFCS, Communication Function Classification System.

functional impairments in motor function (GMFCS levels
I-II and MACS levels I-1I), one non-walking child
attended school (GMFCS level III); this child had no assis-
tive device but was young and light and was carried to
school by the caregiver.

Service seeking
Seventy-four of the 93 caregivers wanted their children to
improve in activities, such as rolling, sitting, crawling,
standing, walking, or using hands. Of these, one-third
(31%) had searched for help during the previous year at
the various sites as presented in Table 4. Help was most
frequently sought at government hospitals or health cen-
tres, traditional medicine practitioners, and non-govern-
mental organizaton (NGO)-led health programmes.
Children visiting public health centres and hospitals had
mainly received medicines, for example antiepileptic medi-
cation. Some NGOs provided advice and therapy, but their
support was sporadic and dependent on the caregiver’s
time and transport possibilities.

Qualitative content analysis was performed from the
open-ended questions with the 51 caregivers that had not
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sought help to improve their child’s functioning. The anal-
ysis identified the following themes for not seeking care:
lack of money; lack of knowledge; lost hope; thinking
motor difficulties were not the major problem and would
go away with time; their main concern were convulsions.

Examples
Lack of money to seek for help, for transport costs, to pay
for services and to buy the needed equipment:

‘Because I do not have the money to buy the equip-
ment’ (sibling of 7-year-old male, GMFCS level III
and MACS level III).

Lack of knowledge of what is wrong with the child, what
could be done, what kind of help could be received, and
where to look for help or assistive devices:

‘I didn’t know even what to do to help my child, I
don’t know where to begin from’ (mother of 4-year-
old male, GMFCS level V and MACS level V).

Lost hope and given up on the child improving. This
could sometimes be related to having previously sought



Table 4: Summary of care

Help received for child’s motor impairment?®

Places where help was sought in the last 12mo n  Services provided (n)
Government hospitals and health centres 13 Unspecified medicine (2), topical medicine to smear on hands (1), antiepileptic
medication (3), advice (1), eye surgery (1), advice and passive stretching (1),
sought assistive devices and got no help (2), missing (2)
Traditional medicine practitioners (Sheiks, witch 9 Herbs (5), asked for money and white chicken for ritual (1), herbs and exercises
doctors, herbal medicine men) (1), prayer and Arabic medicine (1), missing (1)
NGO-driven outreach programs or centres 4 Motoric and vision assessment (1), toys for hand training (1), physical
exercises and advice (1), ankle-foot orthotics (1)
CURE children’s hospital of Uganda in Mbale, non- 2 Epilepsy medicine and advice (1), caregiver training in passive stretching and
governmental non-profit organization sitting exercises (1)
District disability/parish councillor to seek assistive 2 Sought assistive devices and got no help (2)
devices
Private hospital 1 Unspecified medicine (1)
Church 1 Praying (1)
Private person to seek financial help 1 None (1)
Private shops to seek assistive devices 1 None (1)

Caregivers seeking help to improve the motor impairment and to get assistive devices for mobility for their child in the last 12 months.
3Twenty-three caregivers had sought help 34 times (range 1-3 episodes per caregiver). NGO, non-governmental organization.

help and not seeing an improvement or not receiving the
help they wanted:

‘Whenever we take her to hospital/clinics, we are
always told that there is nothing much they can do
to make her condition improve. . .I have given up any
hope of her ever improving, and we are just waiting
for her to die’ (sister of 6-year-old female, GMFCS
level V and MACS level V).

DISCUSSION

An unexpected, and principally important, finding of this
study was the slow development of mobility and self-care
skills over age in children with CP in a rural part of
Uganda. In the cohort of children in GMFCS levels III to
V there was no increase in PEDI mobility skills with age,
which is in contrast to children in the same GMFCS levels
in Sweden. Likewise, while there was an increase in PEDI
self-care skills with age in children in MACS level II to V
in Sweden, there was no such increase in the Ugandan
cohort. At the lowest levels (GMFCS level I and MACS
level I) the Ugandan children increased in both mobility
and self-care skills with age but not at the same rate as in
the Swedish cohort. As GMFCS and MACS levels are sup-
posed to be stable over time, these results suggest that
children in Uganda with the same original impairments as
those in Sweden do not reach their developmental poten-
tial toward independent mobility and self-care. These find-
ings suggest that the enabling environment in Sweden
stimulates children’s development, in contrast to the condi-
tions in Uganda. The Swedish environment includes sev-
eral factors such as parental training, activity-based
interventions, medical/surgical treatment, assistive devices,
and active inclusion in schools, all aiming to improve func-
tion, abilities, and participation of children with CP.*?
This corresponds with research on activity-driven neural
plasticity for skill acquisition,”® and with clinical trials

showing that therapies, including active learning and train-
ing, drive plasticity and improve function.’**

Most of the children in the study lacked access to reha-
bilitation services, assistive devices, and education. None of
the children had any assistive devices for seeing, hearing,
or communication. Only one child received regular ther-
apy, and the only assistive devices were a few wheelchairs
donated from NGOs. The absence of devices for mobility
prevented children from developing independent mobility
or constrained them to a lying position, leaving the care-
givers to carry them from place to place. This restricted
their participation in family and community life, and often
resulted in the children being neglected and left alone at
home. Some children used rolling or creeping techniques
to move around, but this requires a large amount of energy
and induces discomfort.

One-third of caregivers had sought some sort of care the
previous year, while the majority had not owing to lack of
money; lack of knowledge; lost hope; and thinking motor
difficulties were not the major problem or would go away
with time. Previous studies in Uganda have shown that
caregivers spend much of their time and finances visiting
different service providers in the quest for a cure for their
child.”® The only public facility that offers specialist neu-
rology services in Uganda is the national referral hospital,
but long distances, delays at health facilities, poor quality
of services, and poverty make it difficult for caregivers to
go to the hospital for specialized care.’ At the time of the
study, no NGOs were providing regular services for chil-
dren with disabilities in the area. Travel costs pose a bar-
rier towards accessing services as most families in our
study were subsistence farmers living well below national
poverty levels. This may be why most caregivers had given
up searching for assistance. To increase the access to ser-
vices for children with CP in Uganda, locally available and
affordable interventions are needed. Community-based
interventions are cost-effective for providing large-scale
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services to local populations and have shown promising
results.”® However, further studies are needed to properly
evaluate these and other methods for low-income settings,
such as training programmes for parents of children with
developmental disabilities, which are under development
by the World Health Organization.”” A community-based
training programme for parents of children with CP was
recently evaluated in Ghana that improved caregivers’
quality of life and knowledge and their confidence in car-
ing for their child.?®

School attendance can be used as a proxy measure of par-
ticipation for children with disabilities. We found that only
30% of the children with CP attended school, although
Uganda is promoting inclusive education,” and 74% to
87% of children in the general population attend school.’
None of the children in this study with severe mobility limi-
tations (GMFCS levels IV-V) were in school. The present
findings are in agreement with a previous report showing
that children with disabilities from LMICs are less likely to
attend school and have less education than persons without
disabilities,” despite the ‘inclusive and quality education for
all’ called for by Sustainable Development Goal 4.

The results of the present study show that intellectual dis-
ability is more common in children with CP in Uganda
than in those in HICs.""'” Although this may reflect differ-
ing patterns of brain injury,” it is possible that the lack of
stimulation during the first years and low school attendance
may have played a role. We previously reported that severe
forms of CP were more prevalent in younger children than
in the older age groups.” The present study extends this to
reveal there are twice as many non-walking children, and a
five-fold larger proportion of children with poor hand func-
tion (MACS levels IV-V), in the younger cohort. Unlike
previous reports from LMICs and HICs,'”'**!7] the asso-
ciated impairments reported here varied between age
groups. As any age differences would likely have been
noticed in registers and population-based studies performed
in HICs, this phenomenon may be unique to LMICs,
reflecting an increased mortality among children with severe
forms of CP,” which was previously unrecognized due to
the lack of population-based studies.**® This finding under-
scores the importance of conducting population-based stud-
ies and indicates that subsequent studies on
neurodevelopmental disorders from LMICs consider and
present results for different age cohorts.

Strengths and limitations
This study is the first population-based study in Africa
describing functional limitations, associated impairments,
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