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Abstract

Aim: To evaluate the efficacy of the Akwenda Intervention Program on participation
attendance and involvement of children and young people with cerebral palsy (CP)
in rural Uganda.

Method: This was a cluster-randomized, controlled, single-blind, interventional
study of 100 participants with CP (aged 2-23 years; 48 females; allocated to the inter-
vention or waiting list control group). Picture My Participation interviews assessed
participation attendance and involvement in 20 home and community activities.
Group differences were analysed using a Mann-Whitney U test and effect sizes were
calculated. Change in attendance was related to age and functional level, and to im-
provements in child functioning, which was published in a previous report from the
same study.

Results: Attendance increased more in the intervention compared to the con-
trol group (p<0.001; r=0.48; z=-4.62) and across both Gross Motor Function
Classification System (GMFCS) subgroups and two age subgroups (2-5years and
13-23years). Positive correlations were found between increases in attendance and
higher GMECS levels (p=0.25, p=0.03) and with all three caregiver assistance scales
and the social function child scale of the Ugandan version of the Pediatric Evaluation
of Disability Inventory. The intervention group had larger increases in involvement
than the controls (p<0.001; r=0.41; z=-3.95), although positive changes were seen
in both groups.

Interpretation: The Akwenda Intervention Program, which intervened at the level
of the child, family, and community, was successful in enhancing participation for
children with CP.

Abbreviations: PEDI-UG, Ugandan version of the Pediatric Evaluation of Disability Inventory; PMP, Picture My Participation; TAD, technical assistive device.
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The perspective of childhood disability has shifted during
the last decades from a biomedical to a broader, more holistic
perspective that includes participation as an important fac-
tor, as well as acknowledging the influence of environmen-
tal and personal factors as expressed by the World Health
Organization's International Classification of Functioning,
Disability and Health." This ideological shift has trans-
formed the care of children with disabilities to family-
centred and strength-based practices aimed at improving
participation and well-being.” However, a recent review of
research into cerebral palsy (CP) in Africa found that most
studies focused on body function and structures, suggest-
ing that this shift in ideology and practice has not yet been
disseminated.” Living conditions for many children with
disabilities in rural Africa are harsh because of stigma, ne-
glect, and exclusion in addition to poverty and constrained
resources.”> We previously studied participation in chil-
dren and young people with CP in rural Uganda and found
lower attendance and involvement in activities of daily liv-
ing compared to their peers without CP.% Participation was
particularly restricted for children with severe impairments
and in community-based activities. Other studies showed
a higher prevalence of CP than in high-income countries,”
poorer growth with more than two-thirds being malnour-
ished,® poorer motor and social development,®>' and a 25-
fold higher premature mortality than for those without CP."'
Access to habilitation services, including assistive devices,
was poor; caregivers described financial hardship in seeking
care for their child, inadequate knowledge on how to help
their child, and lost hope for improvement.’

To meet the needs of these children and young people
with CP and their families, we developed and implemented
the Akwenda Intervention Program, a multi-component
intervention programme with three goals: (1) to improve
child functioning, activity, and participation; (2) to increase
caregivers' knowledge and skills, and improve their mental
health and quality of life; and (3) to reduce stigma in the
community and facilitate inclusion and participation. The
Akwenda Intervention Program was developed by a team of
international experts, and South African and Ugandan aca-
demic and health professionals.'? To improve participation,
we wanted to include evidence-based interventions promot-
ing participation.

A literature search revealed few intervention studies in
children with CP with a primary goal to increase partic-
ipation in activities of daily living. A systematic review"
identified only seven randomized controlled trials with par-
ticipation outcomes on a spectrum of childhood disabilities:
none from low- to middle-income countries and only two on
CP, which included fitness and exercise interventions hav-
ing only minimal positive effects on participation. Another
systematic review'" identified eight intervention studies de-
signed to increase participation in leisure time or habitual
physical activity in children with CP, showing a small effect
on habitual but not leisure physical activity. In an updated
review'” on CP interventions, evidence was analysed for 15
goal areas, with none on participation.

What this paper adds

o The Akwenda Intervention Program dramati-
cally improved participation attendance and in-
volvement in 20 home and community activities
in children and young adults with cerebral palsy.

« Attendance increased for all functional levels but
to a larger extent in those with greater mobility
limitations.

o Participation increased over all activities but par-
ticularly in community activities.

« Improved social function and self-care skills were
associated with increased attendance frequency.

Because we did not find any evidence-based interventions
specifically focused on improving participation in activi-
ties of daily living in children with CP, we sought guidance
from conceptual papers on participation-based therapy,
which suggested that interventions should be goal-oriented,
family-centred, collaborative, strength-based, and under-
taken in natural settings.” These concepts were applied in
the Akwenda Intervention Program; they are briefly de-
scribed in the ‘Method’ section of the article and in more
detail in Appendix S1 and previous publications.'>'®!

In this article, we report participation attendance and in-
volvement assessed in 20 activities of daily living using the
Picture My Participation (PMP) tool."® The hypothesis was
that participants in the intervention group would improve
their attendance and involvement more than those in the
control group. We also explored whether effects differed de-
pending on age, sex, and functional limitations, and if there
were associations between changes in participation and
functional improvements reported previously.'®

METHOD
Study setting and design

This is the second in a series of reports from a cluster-
randomized, controlled, assessor-blinded study on a cohort
of children and young people with CP, where one group re-
ceived the intervention while the other served as a waiting
list control.">'®!” The study was conducted over 12 months
(October 2021-September 2022) in the Iganga-Mayuge
Health and Demographic Surveillance Site, which covers a
population of approximately 90000 inhabitants in 65 vil-
lages in Eastern Uganda. Most residents were engaged in
subsistence farming and living below or close to the poverty
level. Detailed descriptions of the methods were published
in a research protocol before study initiation,'* and in the
first manuscript on gross motor function, mobility, self-care
skills, and social function outcomes.'®
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The study was approved by the Uganda National Council
for Science and Technology (no. SS-5173 & HS-1979E) and
School of Medicine and Ethics Committee (no. SOMREC
2021-273), and registered with the Pan-African Clinical
Trials Registry (PACTR202011738099314). All caregivers
provided written informed consent; assent was obtained
from the study participants when possible.

Participants

A total of 100 children and young people (aged 2-23 years;
52 males) with a CP diagnosis confirmed by a child neurolo-
gist using the Surveillance of Cerebral Palsy in Europe defi-
nition were included in a CP cohort, previously identified
and described in a series of studies.'” The cohort was divided
in two arms: one group received the Akwenda Intervention
Program and the other served as the control, waiting to re-
ceive the intervention the following year. Participants and
their caregivers living in the same and neighbouring villages
were clustered together in two groups stratified according
to age, sex, and Gross Motor Function Classification System
(GMECS) level. A coin flip was used to decide which of the
two groups should receive the intervention first. The de-
mographic characteristics of both groups are presented in
Table SI.

Ninety-four participants completed the study: 48 in the
intervention group and 46 in the control group (see the flow
chart in Figure S1). In the intervention group, two partici-
pants withdrew, while three children in the control group
were deceased and one child withdrew. The randomization
process was successful in producing groups similar in all
11 baseline characteristics (p>0.05; Table S1) and in gross
motor function.'®

The Akwenda Intervention Program

For a detailed description of the Akwenda Intervention
Program see Appendix S1 or the research protocol.'” The
programme consisted of five intervention components; (1)
caregiver-led training workshops; (2) therapist-led practi-
cal group sessions and workshops; (3) provision of tech-
nical assistive devices (TADs); (4) goal setting; and (5)
communication and advocacy for behavioural and social
change."? The intervention was conducted in four caregiver
groups over 12months and included seven caregiver-led
workshops, 14 therapist-led practical sessions, and four
communication and advocacy sessions. Attendance was
over 90% for all sessions. Caregivers attended sessions
twice a month, and their children accompanied them to
the second session each month. Transport reimbursement
and meals were provided. In addition, 38 community
stakeholders attended two sessions as part of the commu-
nication and advocacy for behavioural and social change.
The intervention was coordinated by a physiotherapist/
PhD student and implemented by a team of four caregiver

facilitators, three part-time therapists, a social worker, and
a community mobilizer.

Measurements

Outcome measures were collected at baseline and at follow-
up. The primary outcome measure was PMP, which meas-
ures attendance frequency and the level of involvement in
20 home and community activities."® PMP was developed
for use in low- and middle-income countries, and was ad-
ministered as an interview, with each item and response
category illustrated using pictures. Attendance frequency
was recorded using a 4-point Likert scale for each of the 20
activities: 1=never, 2=seldom, 3=sometimes, and 4=al-
ways. Response alternatives were illustrated with baskets
containing different amounts of fruit (empty to full); re-
spondents were instructed to point to the appropriate bas-
ket. Respondents were subsequently asked about the child's
involvement only in activities that scored as ‘always’ or
‘sometimes’ for attendance. Involvement was rated on a
3-point Likert scale: 1=not, 2=somewhat, and 3=very.
These alternatives were also illustrated with pictures: (1) a
child remaining by themselves; (2) looking at other children
when playing; or (3) playing with other children. The in-
ternal consistency for the total scale was good (Cronbach's
alpha=0.85)"" and the test-retest reliability for the total
scale showed moderate reliability (interclass correlation co-
efficient of 0.64 for attendance and 0.63 for involvement).?
We used the caregiver's version of the PMP for consistency
of reporting because approximately half of the participants
with CP were unable to comprehend and respond accurately
because of cognitive or communication impairments.lg’22
The caregiver version of the PMP was pre-tested, adjusted,
and used in a previous study describing participation in a
population-based cohort of children and young people with
CP and their peers without CP before its use in this study.®
Interviews (lasting 30-40 minutes) were conducted in the
home environment in the local language (Lusoga) by social
workers living in the area and familiar with the culture and
language. The assessor performing the follow-up interview
was blinded to group allocation. Both interviewers received
study-specific training to ensure data consistency and qual-
ity. Responses were recorded electronically using a computer
tablet and the Open Data Tool Kit (https://codeforaotearoa.
github.io/). Data entry was reviewed for completeness and
quality while the assessor was still in the field.
Sociodemographic information and clinical data, in-
cluding anthropometry and GMFCS levels,” were collected
before group allocation. GMFCS classifies mobility on a
5-point ordinal scale, from level I (independent) to level V
(totally dependent on assistance). The 66-item Gross Motor
Function Measure** and the Ugandan version of the Pediatric
Evaluation of Disability Inventory (PEDI-UG)* were used to
measure changes in the child's gross motor function, mobil-
ity, self-care, and social function, and the need for caregiver
assistance, with outcomes reported previously.'® They are
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used in the current article to explore the relationships be-
tween intervention effects on functioning and participation.

Statistical analysis

Data were analysed using SPSS v29.01.0 (IBM Corp.,
Armonk, NY, USA). Pearson j* tests were performed at the
statistical significance level of p<0.05 to assess group dif-
ferences across categorical variables describing participant
baseline characteristics.

The total attendance score was calculated for each par-
ticipant by adding up all attendance scores (never=1, sel-
dom=2, sometimes =3, always=4) for the 20 activity items,
with a range from 20 to 80. We report the median and inter-
quartile range (IQR) of the total attendance score at base-
line and follow-up, and of the change score from baseline
to follow-up. To assess whether effects between groups dif-
fered according to age or functional level, participants were
subdivided into three age subgroups (2-5years, 6-12years,
and 13-23years) and two GMFCS subgroups (GMFCS lev-
els I and II, GMECS levels III-V). An independent-samples
Mann-Whitney U test was used to test differences between
groups; effect sizes were estimated using the formula r=z/
sqrt (n) (zisthe standardized test statistics [SPSS] and nisthe
number of observations).”® A Wilcoxon signed-rank test was
used to explore differences across time points in the groups.

Spearman’s rank correlation coefficient analysis was used
to correlate the total attendance change score with age and
GMEGCS level. To evaluate whether the amount of change in
attendance was related to sex, we compared change scores
across sexes using a Mann-Whitney U test. Pearson's rank
correlation was used to relate the total attendance change
score of each child to their change scores for the 66-item
Gross Motor Function Measure** and PEDI-UG scores,*
which were reported previously.'®

To explore whether attendance was differentially influ-
enced across the 20 activity items, we calculated the activity
attendance score for each activity item by adding the atten-
dance scores of all participants per group at baseline and at
follow-up, respectively. The activity attendance change score
was calculated as the difference between the two assess-
ments, normalized by dividing it by the number of partic-
ipants assessed.

Involvement scores were only collected for activities
scored as ‘always’ or ‘sometimes’ for attendance. The total
involvement score was calculated for each participant as the
sum of the scores (not=1, somewhat=2, very=3). A Mann-
Whitney U test was used to test differences between groups
and r=z/sqrt (n) to estimate the effect size.

To explore whether the intervention affected involve-
ment differentially across activity items, we calculated the
activity involvement score for each activity item by adding
the involvement scores of all participants. We only included
participants who attended the particular activity always or
sometimes at both assessments. The activity involvement
change score was calculated as the difference between the

two assessments, normalized by dividing it by the number of
participants assessed for that item.

RESULTS
Attendance

The total attendance score of the intervention and control
groups, and their respective age and GMFCS subgroups, are
shown in Table 1 and Figure 1. The change score was greater
in the intervention group (median change=6.0; IQR=3.25-
9.0) than in the control group (median change=2.0;
IQR=0.75-5.0; p=0.001; r=0.48; z=-4.624). There were
also group differences between GMFCS subgroups and the
2 to 5years and 13 to 23 years subgroups, but not the 6 to
12years subgroup. There was a weak positive correlation
between total attendance change score and GMFCS level
(correlation coefficient=0.251, p=0.025; Table 2), but none
with age. Change scores did not differ across sexes (p=0.17).
Thus, the intervention had an impact on both younger and
older participants and on all GMFCS levels, with a larger ef-
fect on those with the greatest mobility limitations.

The change in attendance is explored in Table 3 and
Figure 2, showing increased attendance in all activities but
to varying degrees across activities and between groups.
The activity attendance change scores increased in all ac-
tivities in the intervention group with normalized change
scores ranging from 0.08 (school) to 0.52 (celebrations, em-
ployment) points. The activity attendance change scores for
the control group also increased in most activities, but to a
smaller extent, ranging from 0.04 (school, shopping, family
mealtime) to 0.20 (employment) points.

Correlations between changes in attendance and
child functioning

There were weak positive correlations between the total at-
tendance change score and all three PEDI-UG caregiver as-
sistance scales and PEDI-UG social function scale change
scores (Table 3). There were no or negligible correlations be-
tween changes in attendance frequency and changes in mo-
bility, self-care skills, and the 66-item Gross Motor Function
Measure.

Involvement

The total involvement change score was larger in the inter-
vention group (median=5.0; IQR=4.0-6.0) than in the con-
trol group (median=2.0; IQR=0-5.0) (Figure 1; p=0.001;
r=0.41; z=-3.947).

The change in involvement across 19 activities is shown
in Table 4 and Figure 2. Increases in the normalized activ-
ity involvement change scores were observed in both groups
but were greater in the intervention group (range from 0.28
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FIGURE 1 Median, IQR, and range of total attendance and total involvement scores at baseline and follow-up and for the change score (difference

between baseline and follow-up) of the intervention (dark shade) and control (light shade) groups. An independent-samples Mann-Whitney U test
revealed no difference between groups at baseline (attendance p=0.298; involvement p=0.145) but significant differences between groups at follow-up
(attendance p=0.013; involvement p=0.020) and for the change scores (both scores p <0.001). Abbreviation: PMP, Picture My Participation.

TABLE 2  Correlation coefficient and associated p-values between
the total attendance change score, and the change scores for the
GMFM-66, and PEDI-UG mobility, self-care, and social function on both
child and caregiver assistance scales, and with age and GMFCS subgroups
for the entire population (both groups).

Correlation

coefficient P
GMFM-66 0.136 0.191
Mobility —-0.008 0.935
Self-care skills 0.109 0.298
Social function 0.265 0.010
Caregiver assistance mobility 0.245 0.018
Caregiver assistance self-care skills 0.309 0.003
Caregiver assistance social function 0.325 0.001
Age -0.023 0.830
GMFCS 0.251 0.015

Note: The Pearsons's rank correlation coefficient was used to analyse the GMFM-66
and PEDI-UG scores. The Spearman's rank correlation coefficient was used to
analyse age and GMFCS.

Abbreviations: GMFCS, Gross Motor Function Classification System; GMFM-

66, 66-item Gross Motor Function Measure; PEDI-UG, Ugandan version of the
Pediatric Evaluation of Disability Inventory.

of both caregivers and key community members probably
changed attitudes and improved participation.

Other key components were goal setting, in which ther-
apists and caregivers collaboratively identified goals for
enhancing participation in activities of daily living, and
provision of TADs for positioning and mobility. Provision of
wheelchairs, in combination with activity and participation
goals, allowed children with severe functional limitations to
achieve a sitting position and move around, thus making it
possible for them to get to new places and participate in ac-
tivities of daily living instead of spending their time in one
place, often lying down on a mat unable to change position
or environment.”’

In our previous PMP study, the largest differences be-
tween children with and without CP were in community
activities.® In this study, we used descriptive analyses to ex-
plore whether the intervention had an impact on certain ac-
tivity items more than others. Attendance increased across
all activity items but to varying degrees. Notably, of the top
six activities exhibiting the largest change score, five were
community activities (celebrations, employment, social ac-
tivities, health centre, playing with others). A similar profile
was seen in improved involvement.
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FIGURE 2 The activity attendance change scores and the activity involvement scores of the intervention (INT; black) and control (CON; white)

groups are shown across the 20 activities for attendance and 19 activities for involvement excluding ‘paid/unpaid employment’ due to few particpants
attending always or sometimes. The histograms show the normalized change score for each activity, that is, the difference between the activity attendance

score and activity involvement score respectively, at baseline and at follow-up, divided by the number of participants assessed.

Participation is influenced by the body structure, func-
tion, and activity limitations of the child.*** We previously
reported large improvements in social function and self-care
skills, and in all caregiver assistance scales of the PEDI-UG.'
In this study, we found a direct correlation between these
improvements and improvements in attendance frequency.
This correlation does not indicate causality, meaning that ei-
ther improvements in child functioning can promote greater
participation or vice versa, or both.*®

The challenges and needs across a population of chil-
dren and young people with CP are broad and dependent
on functional limitations and age. Yet, our results suggest
that the Akwenda Intervention Program improved partici-
pation attendance across age and functional levels, although
the results from the correlation indicated that the impact
on attendance was greater in children with greater mobility
limitations. One explanation for this could be the low base-
line levels of participation in this subgroup® because of wide-
spread stigma in the communities and no access to TADs.

The difference in the change score of total attendance
was large, r=0.48 (equivalent to Cohen's d=1.09), indicating

that the intervention had a big impact. Compared to other
studies reviewed,'>'*** the Akwenda Intervention Program
had a greater impact. One reason is probably the extremely
poor situation of these children and families resulting in
severely restricted attendance in all 20 activities.’ The chil-
dren and families in our study were intervention-naive with
very few or none receiving an intervention before the study,
while children with disability living in high-income coun-
tries probably received a range of interventions and support
before the intervention.

Evaluation of real-world, complex, multi-component
interventions is methodologically challenging in ways
not fully addressed in guidelines for non-complex clinical
trials.”” We used a randomized controlled trial design to
alleviate confounding and selection bias and randomized
participants into two equivalent geographical clusters re-
garding a range of baseline characteristics (Table S1). We
selected outcome measures carefully to evaluate the goals of
the intervention and used the PMP tool because it has been
developed for low- and middle-income countries and mea-
sures both attendance frequency and level of involvement.
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A limitation of the PMP is the moderate test-retest reli-
ability.”! We did not test for interrater reliability; however,
new testers were instructed and checked by the first asses-
sor. We used blinded assessors; however, because of geo-
graphical clustering and other clues (e.g. TADs), blinding
might have been compromised. Attrition was small in both
groups and caregiver attendance at the intervention group
sessions was high (>90%). By following these rigorous pro-
cedures, we argue that the large and significant differences
between groups can be attributed to the intervention, and
that it markedly improved the participation of the children
and young people with CP.

Conclusions

The Akwenda Intervention Program promoted large
increases in attendance frequency and the level of in-
volvement in 20 activities of daily living, particularly in
community activities and in children with greater mobility
limitations. The effect was achieved by a combination of
components, including educating and supporting caregiv-
ers, providing TADs, improving child functioning, and in-
forming key individuals in the community. Hopefully, the
significant impact of this participation-based programme
will inspire the development of similar efforts to improve
participation and well-being in other low- and middle-
income countries.
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SUPPORTING INFORMATION

The following additional material may be found online:
Table S1: Baseline characteristics of children and young
people with cerebral palsy and their primary caregivers.
Figure S1: Study flow chart.

Appendix S1: Implementation of the Akwenda Intervention
Program for children and young people with cerebral palsy.
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