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Abstract

Aim: To evaluate the efficacy of the Akwenda Intervention Program on motor, self-
care, and social function of children and young people with cerebral palsy (CP).
Method: This was a cluster-randomized, controlled, single-blinded, intervention
study of 100 participants with CP (2-23 years; 52 males) in rural eastern Uganda.
Half were allocated to the intervention program, the remainder served as waitlist
controls. Gross Motor Function Measure-66 (GMFM-66) and the Ugandan version
of Pediatric Evaluation of Disability Inventory (PEDI-UG) were collected before
group allocation and after intervention. General linear models and ¢-tests were used
to compare changes within and between groups. Cohen's d estimated the effect size
of group differences. Change scores were evaluated by age and mobility subgroups.
Results: Significant group by time interactions were found for GMFM-66 (p=0.003)
and PEDI-UG outcomes (p<0.001), except mobility, with the intervention group
demonstrating greater changes. Both groups increased their scores on the GMFM-
66 and child PEDI-UG, while only the intervention group had significant increases
in caregiver assistance scores and across all age and mobility subgroups. Cohen's
d showed large effect sizes (d>0.8) of differences for PEDI-UG outcomes except
mobility.

Interpretation: The Akwenda Intervention Program had a large positive impact on
functioning and activity across age and mobility levels.

Cerebral palsy (CP) is among the most common causes of
childhood-onset disability, ranging in prevalence across
geographical regions and economic conditions. While a de-
creasing trend exists in high-income countries in Europe and
Australia (from 2.3 per 1000 to 1.6 per 1000 in the past dec-
ade) recent studies from low- and middle-income countries

in sub-Saharan Africa show nearly twice the prevalence
(3.4 per 1000)."~ The 2019 Global Burden of Disease study
placed CP among health conditions with the highest years of
lived disability because of its severity and lifelong duration.*
Motor disorders are the core features of CP, ranging from
minimal to severe activity restrictions.” Additionally, many

This original article is commented by Olusanya on pages 10-11 of this issue.

Abbreviations: GMFM-66, Gross Motor Function Measure-66; PEDI-U, Pediatric Evaluation of Disability Inventory (Ugandan version).
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have hearing, vision, cognition, communication, or behav-
ioural difficulties, and seizures that exacerbate the disability.
There are enormous global challenges to meet the rehabilita-
tion needs of this large population.* Children with CP liv-
ing in sub-Saharan Africa also encounter discrimination,
neglect, and exclusion from health care and education ser-
vices owing to limited understanding and cultural beliefs,
with many families seeking help from traditional healers,
religious leaders, or herbalists.®” Rehabilitation services,
assistive devices, and trained professionals are lacking, and
where services are available they are often not grounded on
scientific evidence.!*!!

Here, we evaluated an intervention program specifically
developed for children and young people with CP living in
resource-constrained settings with limited health special-
ists."? It was based on three key principles: (1) the framework
of the International Classification of Functioning, Disability
and Health; (2) evidence-based practice; (3) universal health
access; and was designed to meet challenges we had identi-
fied in studies of a population-based cohort of children with
CP in a rural region of Uganda with higher prevalence,” ex-
cessive premature mortality,”® poor growth with more than
two-thirds being malnourished,"* poor development, lower
school attendance, and severely restricted participation in
daily activities."*'>'® Caregivers described financial hard-
ship in seeking care for their child, inadequate knowledge
on how to help their child, and lost hope in seeing any im-
provement.'” Three intervention goals were identified: (1)
improve motor function, activity, and participation of chil-
dren; (2) increase knowledge and skills, and improve mental
health and quality of life of caregivers; (3) reduce stigma in
the community and facilitate inclusion.'?

To achieve these goals, the Akwenda Intervention
Program was developed by a team of international experts,
and Ugandan academic and health professionals.”> When
searching for evidence-based intervention programs for im-
proving motor function and activity for children and young
people above 2years of age from low- and middle-income
countries, we only found a recent community-based parent
training program in Ghana which had positive impacts on
caregivers' quality of life but no effect on children's health."”
We therefore searched for evidence-based interventions
from high-income countries with the aim of adapting them
to low-resource settings. A recent review summarized the
increasing number of clinical trials on interventions demon-
strating efficacy, or lack thereof, for improving motor func-
tion in children with CP.® Features common to effective
interventions were ‘practice of real-life tasks and activities,
using self-generated active moments, at high intensity, where
the practice directly targets the achievement of a goal set by
the child’'® We incorporated this ‘child-active’ approach
in both caregiver- and therapist-led workshops and goal-
directed training, including use of technical assistive de-
vices. Caregivers, not therapists, provided the skill training
to their child and worked to achieve their preset goals."?

For this broad and multicomponent program, we used
a series of tools measuring outcomes at the levels of the (1)

What this paper adds

o The Akwenda Intervention Program dramatically
improved social function and self-care skills, and
to a lesser degree gross motor function.

o The intervention had the largest effects on the
need for caregivers' assistance, indicating higher
levels of independence.

o The program had similar impact across ages and
functional levels.

child or young person, (2) caregiver, and (3) community.
This is the first in a series of several planned publications
evaluating the Akwenda Intervention Program and focuses
on outcomes related to functioning and activity of the par-
ticipant with CP, while participation, and caregiver and
community outcomes, will be presented in subsequent re-
ports. The hypothesis was that participants in the interven-
tion group would improve more than those in the control
group. We also explored whether effects differed depending
on sex, age, and functional level.

METHOD
Study setting and design

This was a cluster-randomized, controlled, single-blinded
study on a cohort of children and young people with CP in
the Iganga-Mayuge Health and Demographic Surveillance
Site covering a population of approximately 80000 in-
habitants in 65 villages in a mainly rural area in eastern
Uganda. Most inhabitants were engaged in subsistence
farming and living below or close to the poverty level (for
details see Andrews et al.'). There was one general hos-
pital, 16 community-based health centres with a network
of village health team workers, and two non-governmental
organizations providing some services for children with
disabilities.

The CP cohort was divided in two arms: one receiving
the Akwenda Intervention Program, the other serving as
control waiting to receive the intervention the following
year. Baseline characteristics and baseline outcome mea-
sures were assessed before allocation in groups, and out-
come measures were repeated after the intervention period.
Children with seizures in both groups were provided with
antiseizure medications. All caregivers provided written
informed consent, and assent was obtained from study
participants whenever possible, to the research and to pub-
lication of the results.

The study was approved by the Uganda National Council
forScienceand Technology (SS-5173) andregistered atthe Pan-
African Clinical Trials Registry (PACTR202011738099314)
and followed the published research protocol."
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Participants

A total of 100 children and young people with CP aged 2
to 23years were included (52 males). Most (n=65) were
from a population-based cohort identified in a three-stage
screening at the Iganga-Mayuge Health and Demographic
Surveillance Site in 2015 which has been followed and stud-
ied in a series of articles.'”"*™'® An additional group of 35
children between ages 2 years and 6 years were conveniently
sampled to include younger participants and achieve statisti-
cal power. CP diagnosis was confirmed by a child neurolo-
gist using the definition of the Surveillance of Cerebral Palsy
in Europe.19

All participants and their caregivers living in the same
and neighbouring villages were clustered together, resulting
in two geographically defined groups. The reason for this
was to gather families close to the venue of the workshops
for each of the four caregiver groups, and to reduce contam-
ination of the communication and advocacy intervention.
The two groups were stratified by age, sex, and Gross Motor
Function Classification System (GMFCS) level. The two
groups were recruited from 35 and 30 villages respectively,
with a range of one or two participants from each village.
A coin flip was used to decide which group should receive
the intervention first. Demographic characteristics are pre-
sented in Table 1.

The Akwenda Intervention Program

The Akwenda Intervention Program was described in detail
in the preregistered research protocol,'? and the implemen-
tation is described in Appendix S1. It was conducted over
12months (October 2021 to September 2022). Caregivers
were divided into four geographical groups starting at the
same time. The program included seven caregiver-led work-
shops, 13 therapist-led practical sessions, and four commu-
nication and advocacy for social and behavioural change
sessions provided for each caregiver group at a venue most
convenient for members of that group. Caregivers attended
sessions twice a month, and their children accompanied
them to the second session each month, which was the
therapist-led practical group session. To support participa-
tion, caregivers were given transport reimbursement and
provided with breakfast, and an additional lunch on the
days they attended the communication and advocacy work-
shop in the afternoon. The compliance was 93%, 95%, and
93% for the caregiver-led, therapist-led, and communication
and advocacy sessions respectively. The intervention was
coordinated by a physiotherapist/PhD student, and imple-
mented by a team of four caregiver facilitators, three part-
time therapists, a social worker, and a community mobilizer.
In addition, two sessions were held with 38 stakeholders as
part of the communication and advocacy for behavioural
and social change.

Measurements

Sociodemographic information and clinical data includ-
ing anthropometry, GMFCS levels,”” and baseline outcome
measures were collected before group allocation. The pri-
mary outcome measure was the Gross Motor Function
Measure-66 (GMFM-66), the criterion standard for measur-
ing change in gross motor function in children with CP.**
GMFM-66 raw scores were converted to scaled scores using
the Gross Motor Ability Estimator software.”* To compare
developmental rate in our cohort with children with CP
in high-income countries, we used tabulated references as
the negative or positive deviation from the 50th centile'
from a longitudinal study in Canada of children aged 2
to 12years.”> A secondary outcome was the Ugandan ver-
sion of the Pediatric Evaluation of Disability Inventory
(PEDI-UG),** ™ a parent-reported measure of the child's
mobility, self-care, and social function and need of caregiver
assistance. PEDI-UG raw scores were converted to scaled
scores using a conversion table developed from typically de-
veloping children.?®

The baseline assessments were performed by the same
team of therapists and social worker that later implemented
the intervention. The follow-up assessments were performed
by an independent team of two therapists and one social
worker blinded to group allocation, and not informed about
the aim or design of the project. The examiners were con-
versant with the local language (Lusoga) and had received
2weeks of education and training followed by practical test
assessments. All assessments were performed in the home
setting of the participants.

Statistical analysis

Data were analysed using Statistical Package for the Social
Sciences (SPSS version 29.01.0, IBM Corp., Armonk, NY,
USA). To evaluate whether the randomization process cre-
ated similar groups, Pearson's 5 tests were performed at a
statistical significance level of p<0.05, to assess arm differ-
ences across all categorical variables describing participants'
baseline characteristics. In addition, independent t-tests
were performed on mean GMFM-66 scores (primary out-
come) at baseline.

To assess whether the GMFM-66 scores and the six
PEDI-UG scores (mobility, self-care, and social function
scaled scores and corresponding caregiver assistance scores)
changed over time and by group, we first performed a stan-
dard general linear model with repeated measures of (1)
pre- and postintervention scores as the within-subject vari-
able, and (2) group (intervention and control) as between-
subject variables. If significant main or interaction effects
were found, post-hoc t-tests were used. We also compared
the change score in each outcome measure across groups
using independent t-tests and the within-group change
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TABLE 1 Baseline characteristics of children and young people with cerebral palsy and their caregivers collected in 2021 before randomization.

Intervention Control
Category All (n=94, 100%) (n=48, 100%) (n=46, 100%) Pearson's > p
Age, years 2-5 17 (18) 10 (21) 7 (15) 0.605 0.739
6-12 48 (51) 23 (48) 25 (54)
13-23 29 (31) 15 (31) 14 (30)
Sex Female 42 (45) 19 (40) 23 (50) 1.031 0.310
Male 52 (55) 29 (60) 23 (50)
Residence area Semi-urban 27 (29) 13 (27) 14 (30) 0.129 0.720
Rural 67 (71) 35(73) 32 (70)
Primary caregiver Mother 50 (53) 28 (58) 22 (48) 4.432 0.618
Grandmother 25 (27) 10 (21) 15 (33)
Father 13 (14) 7 (15) 6 (13)
Other 6 (6) 3(6) 3(6)
Primary caregiver occupation Subsistence farmer 48 (51) 24 (50) 24 (52) 5.375 0.146
Petty trade 33 (35) 18 (38) 15 (33)
Formal employed 4(4) 3(6) 1(2)
Others 9 (10) 3 (6) 6(13)
GMECS level, 2021 I 25 (27) 16 (33) 9 (20) 6.608 0.158
II 20 (21) 10 21) 10 (22)
II1 9 (10) 3(6) 6 (13)
v 21 (22) 8(17) 13 (28)
v 19 (20) 11 (23) 8 (17)
Marital status Married 64 (68) 33 (69) 31 (67) 0.802 0.670
Separated 20 (21) 11 (23) 9 (20)
Widowed 10 (11) 4(8) 6 (13)
Level of education Unknown 10 (11) 7 (14) 3(7) 9.424 0.224
None 5 (5) 1(2) 4(9)
Primary 53 (56) 24 (50) 29 (63)
Secondary 18 (19) 10 (21) 8 (17)
Tertiary/university 8(9) 6 (13) 2 (4)
Monthly income (Ugandan shillings) ~ <100000 55 (59) 29 (60) 26 (57) 7.736 0.102
100000-200000 26 (28) 14 (29) 12 (26)
200000500000 6 (6) 5 (10) 10)
>500000 1(1) 0(0) 1(2)
Unknown 6 (6) 0 (0) 6 (13)
Age of primary caregivers, years 26-45 43 (46) 21 (44) 22 (48) 3.308 0.191
46-65 40 (42) 22 (46) 18 (39)
66-85 11 (12) 5 (10) 6(13)
Cohort Origin Original 63 (67) 33 (69) 30 (65) 0.133 0.716
New recruits 31 (33) 15 (31) 16 (35)

Note: Data are 1 (%) unless otherwise stated. The table only includes those participating in both the baseline and follow-up assessments. Pearson's 7 test compared group
differences at statistical significance p <0.05. Monthly household income in Ugandan shillings; 1 US dollar =3500 Ugandan shillings at the time of the study. Abbreviation:

GMEFCS, Gross Motor Function Classification System.

scores using paired t-tests. To estimate the magnitude of the
differences across groups, effect size was computed using
Cohen's d, calculated as the difference between the mean
changes in each group over the pooled standard deviation
(Table 2 and Figure 1).

To assess whether effects differed by age or functional
level, data were subdivided in two ways: three age sub-
groups (2-5, 6-12, and 13-23years) and two GMFCS sub-
groups (levels I and II, III-V). Change scores across groups
within age or GMFCS level subgroups were compared using
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TABLE 2

Results of the general linear mixed model presented as the p-values for the GMFM-66 and the six PEDI-UG scales for time, main group,

and group x time interaction comparing the intervention (n=48) and the control (n=46) groups.

Outcome measure Main effect, time
GMFM-66 <0.001
PEDI-UG mobility <0.001
PEDI-UG self-care <0.001
PEDI-UG social function <0.001
PEDI-UG caregiver assistance mobility <0.001
PEDI-UG caregiver assistance self-care <0.001
PEDI-UG caregiver assistance social function <0.001

Mai
0.16
0.41
0.18
0.70
0.56
0.26
0.17

Group x time
n effect, group  interaction Cohen's d 95% CI
0.003 0.298 —-0.103 to 0.698
0.440 0.259 —0.148 to 0.664
<0.001 1.444 0.983-1.898
<0.001 1.892 1.398-2.379
<0.001 0.979 0.546-1.408
<0.001 1.642 1.168-2.110
<0.001 1.756 1.273-2.232

Note: The effect size of the difference between groups for each outcome measure is shown using Cohen's d (mean and 95% CI). Abbreviations: CI, confidence interval;
GMFM-66, Gross Motor Function Measure-66; PEDI-UG, Pediatric Evaluation of Disability Inventory (Ugandan version).

Effect size of group difference

4

Caregiver assistance social function

Caregiver assistance self-care

¢

Caregiver assistance mobility

‘ Social function

Self-care
Mobility

Gross Motor Function Measure

-05 0 0,5 1 15

FIGURE 1

Forest plot showing the value of Cohen's d effect size of the group difference for each of the six Pediatric Evaluation of Disability

Inventory (Ugandan version) outcomes and the Gross Motor Function Measure-66 outcome with the 95% confidence interval for each. Values to the
right of the zero-line indicate a positive effect. The magnitude of Cohen's d is generally interpreted as 0.2, small effect; 0.5, moderate effect; and 0.8, large

effect.

independent t-tests. Paired t-tests were used to evaluate the
within-group change for each outcome by age and GMFCS
level (Tables 3-5). We also compared the magnitude of
change scores across all participants by sex using indepen-
dent t-tests.

RESULTS

Of the 100 participants enrolled in the trial, 94 completed
the study: 48 in the intervention group and 46 in the control
group (Figure S1). In the intervention group, two partici-
pants withdrew whereas three children in the control group
were deceased at follow-up and one child withdrew. The
randomization process was successful in producing groups
similar in all 11 baseline characteristics (p>0.05; Table 1)
and in gross motor function (GMFM-66; p=0.16; Table 3).
One child in the intervention group (GMFCS levels I and II;
age 6-12years) only had complete GMFM-66 data because
PEDI-UG could not be assessed at follow-up.

Comparing changes between intervention and
control groups

Results from the general linear models are shown in
Table 2. Significant main effects for time were seen for all
outcomes, indicating that functioning increased over time
in both groups. Group by time interactions were found
for the GMFM-66 (p=0.003) and all PEDI-UG outcomes
(p<0.001) except mobility, indicating that the magnitude
of increase was significantly greater in the intervention
group.

When evaluating change scores, the GMFM-66 change
score (mean 4.9[SD 5.2] vs 1.8[SD 4.4]; p=0.003; Table 3)
and all PEDI-UG change scores were significantly greater
in the intervention group (p=0.001; Tables 4 and 5) except
for the PEDI-UG mobility child score. The effect size of the
group differences calculated by Cohen's d is also presented
as a forest plot (Figure 1). Effect sizes for the GMFM-66 and
PEDI-UG mobility were small (<0.5) while these were large
(>0.80) for all other outcomes.

85U8017 SUOWIWOD SAIERID 3(dedl|dde auyy Aq peuseob aJe Sapile O 8sN JO Sa|nJ Joj AkeigiTauljuQ AB]I/MW UO (SUONIPUOD-PUR-SLIBI WD A8 | Im Ake.d1jBul{Uo//SdnL) SUORIPUOD pue swie 1 8 88S *[5202/T0/60] Uo Ariqiiauliuo Aeim ‘AiseAlun aeede N A Z009T USWP/TTTT OT/I0p/W00 A8 Aleiq1ul|uoy/sdny Wwiolj pepeojumod ‘T ‘520z ‘67869 T



14698749, 2025, 1, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/dmcn.16007 by Makerere University, Wiley Online Library on [09/01/2025]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

ASIGE ET AL.

*99-2INSBI UONOUN] I0JOJA] SSOID) ‘99-IALTIND WAISAS UOTJEIIJISSE]D) UOTIOUN,] JI0JOIA SSOID) ‘SDIIND) :SUOTJBIAIIQQY ‘son[ea juedrjrudis
Aqreonsye)s sajesrpur ad4£) prog "s1s93-7 Juapuadapur Sursn sdnoid ssoxde sar0ds afueyd Surredwos £q saouardyyrp dnoid-usamiaq pue s1s9)-1 £q pIsA[eUR 2TOM SJUIUISSISSE U2IM]II] SIOUIJIP dnoidenuy *((S) ueaw ae ele( 210N

7o 89T 9670 (£€) S0 (€79) €8 (89)88— Lt 110°0 9ere (€2) 0°€- (€1 TC A PUC AT III
€10 95T £00°0 87 ¥e (Ten 1Te- (s01)S9— 61 100°0> (679) 0'9 (€91 86 Lv— 9C 11 pue
TZ0T [949] SOAND
750°0 LTF SHS0 69) 01 (21 0°s— (901) 65— ¥I 200°0 (Te)cs (£6) ¥L0 @mvy— ST €T-¢1
020 PLT 100°0 (re)Le (62) €9~ (T'8) 06— ST 100°0 (89)¥¥ (T9) L9°0- (o) rs— €t 71-9
81°0 €LT ¥€L°0 (0%) 50— (82) 08— (€F) sL- L 01T'0 (69Tt F6) e (T8 es— 01 S-¢
s1eak ‘170z 28V
¥10°0 ST Z10°0 F9) LT (5'6) T9— (5'8) 8- 9% 100°0> €9y (I'8) 70— (98) 67— 8% USIPTIYD [V
$3J03S IDUIIIJI 99-INJIND
¥0°0 (484 0150 (9°€)s'0 (€7T1) €6 (ozn) 68T LT 100°0 (€€ 97T (L€1) T0E (LensLe e A PUR AL TII
L0°0 (41X €00°0 (8'%) 8¢ (0°€1) 994 (Ten e 61 100°0> (£9) 89 (€T ces (eensse 9t I1pue]
[9A9] SOIIND
7500 LT'F 055°0 69) 01 (€D 1'€9 ¥ 1y ¥l 700°0 (ro)es (5'sD) 1'69 (€€ 6€9 ST €T-¢1
60°0 6€'C 100°0 (Fe)sc (9°97) 9°'S¥ (rsyoey st 100°0 (69)67F (T67) €79 FLovLs  €c -9
7o 0€'€ 085°0 €7 0T (09mn r'ze ®enrie L 900°0 (CEIEN ¢ (9°07) T°€€ (0'81)8'8C 01T 4
s1eaf 98y
€00°0 €0'€ 800°0 v 81 (9°97) 6'8¥ (6v0) oLy 9% 100°0> @9 ev (T62) ¥'8S (€L ses  8v UIP[IYD [[V

$3103$ 3[edS 99-INJIND

d DUIIJIP d 31008 dn-mogjog surpaseg u d 3102s aguey) dn-mogjog surpaseg u
dnoin sSuey) [onuo) [onyuo) [onyuo) UOT)USAIS U] UOTJUSAISIU]  UONUIAIIU]

"SJUSUUSSISSE 0M] ) U2IM)I( DUIIIIP Y} A[ouwreu 9dueyd ay) pue dn-mof[oj pue surfaseq Je sdnoid [0I13U0d PUE UOTJUIAIIIUT ) J0J SIT0IS IDUIIJAI PUB $II0IS PA[eIS 99-ININD € T TV L

92



14698749, 2025, 1, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/dmcn.16007 by Makerere University, Wiley Online Library on [09/01/2025]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

*(uots1oa uepued) £101udAu] LJI[IQESI(] JO UOTIEN[RAT JLIJRIPI ‘DN -IAHJ ‘WAISAS UOTJEIIJISSB]D) UOIIOUN,] JOJOIA SSOID) ‘SDJIND) SUOTIBIAIIQQY “san[ea Juedryrudis
Areonysnyess sajearpur ad4£) prog *s1s9)-7 juspuadapur Sursn sdnoid ssorde sa1o0s afueyd Surreduros £q saouaragyrp dnoad-usamiaq pue s3sa)-j Aq pasA[eue a1om SJUIUISSISSE UM S20UAIRJIIP dnorSenuy *(S) uraw are ejec :ajoN

‘SJUIWISSISST® OM] 9] U99M]9( 21038 mm:mﬂu o) pue Amﬁwgozc.w pue auipaseq je sdnoig [0I3UO0D pue UOTJUSIAIUI 9] I0J S9I0IS Pafeds HN-1AHd ¥y AT4dV.L

100°0> 98's 620°0 (9€)9'1 (0'21) 092 oz sy LT 100°0> Te)vL (0°€1) 6'8C (Senvic  ce A PUB AT TII
100°0> L£°8 ¥PE0 (I'v) 60 (z'61) 9'TL (rén) 9’12 61 100°0> (Iv) €6 (s91) 0°C8 (LonLeL st 1pueg
20T [949] SOAND
100°0> 0%’ 0€5°0 (@y) L0- (0'1€) S°SS (90€) €95 ¥1 100°0> (€F) LL (€°0€) 059 (€0e)€Ls <1 €T-€1
100°0> 9L ¥10°0 (961 L)) Tvy 0L vy st 100°0> (e ee (T'1€) 679 (L60)9€s T 71-9
200°0 0Ty 200°0 (Lnve (ren v'se 8105t L 100°0> 90 9L (0'91) 9°C€ (ssnosc o1 S-¢
s1eak ‘1707 98y
100°0> L €20°0 (8¢ €T (8'L0) €'S¥ (080) 6y 9¥ 100°0> o) vs (9°0€) TS (8'60) L8y LV UIPTIY [V
uonduny [e0s HN-IAAd
. 100°0> 61'% 0L£°0 6¢) L0 (611) 1€ (LT soe Lt 100°0> (L0 6¥ (9°21) 6°1€ (e e A PU® ‘AT “TIT
m 100°0> 6€°9 050°0 (I'v)oc (I'en ¢sL OImeTes 61 100°0> (9€) 7’8 (8°€1) 0'%8 (TenosL st 11 pue|
9
E T20T [949] SOAND
m 2 100°0> 66'L 8%°0 (I'v) 80— (I'72) 9°€9 (LT vvy ¥l 100°0> (k% (LLD) 8°1L (859 9¥%9 <l €T-¢1
2 & 100°0> 6L'% £00°0 Ivve (§%20) S'9% (€D T¥F ST 100°0> (Le)TeL (6'87) 079 (£97)895 Tt 719
m m 100°0> 00'F 690°0 €nTI (9'6) €°1€ (s'6) T0€ L 100°0> (IR & (9°01) 8'T€ (re) L9z 01 ¢
W W s1eaf ‘1707 98y
m m 100°0> (4 ¥70°0 (kA (670 v'6¥ (SvO ey  9¥ 100°0> (9€) L9 (€'67) 9'6S (€L0)6'CS LY WIP[IY2 [V
m H 21833128 DN-1AAd
z35 50 8L°0 120°0 (07 6T (en 9Le (senLse Lt 800°0 (€¥) LT (971) T'SE ®¥N¥Te T A PUe ‘AT “TIT
m m ¥8°0 0€°0 200°0 8% 1% (9°6) €8 FLTvL 61 100°0> vy (05°8) €'6L (6905 ST 1Ipueg
w 2 [PAI] SOIND
m m 98°0 €0 L60°0 (§9)9C (T£2) 8'99 OV Yy ¥l 800°0 (L) 6T (€T 1'L9 900 Ty9 ST €T-¢1
55 ¥S°0 €8°0  100°0> ere (007) 0TS (€61 067 ST £00°0 (99) 6°¢ (€£0) 609 (999 0Ls TT T1-9
m m SH0 89'1 T5€°0 (9917 (€'91) 0'8€ 8¥1) 65 L 900°0 (F¢) 8¢ (6'ST) 607 (&€ 1L 01 ¢
m W sieaf 98y
m m 0%°0 8L°0 100°0> F7)8C (9°€0) §°FS (Tt 91s 9% 100°0> (5%) 9%¢ (T's0) 98¢ Ty 0ss Ly WIP[IY2 [V
m m d DUIIYJIP d 3100s dn-mofjog aurpseq u d 310ds afuey) dn-mojjog urpseq u Aypiqowr HN-1aad
3 w dnoin duey) onyuo) onuo) ronuo) UOTJUIAIUT UOTJUIAIUT UOIJUIAIUT
23
22
¥
2 Z



14698749, 2025, 1, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/dmcn.16007 by Makerere University, Wiley Online Library on [09/01/2025]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

ASIGE ET AL.

94

*(uots1oa uepued) £101udAu] LJI[IQESI(] JO UOTIEN[RAT JLIJRIPI ‘DN -IAHJ ‘WAISAS UOTJEIIJISSB]D) UOIIOUN,] JOJOIA SSOID) ‘SDJIND) SUOTIBIAIIQQY “san[ea Juedryrudis

Areonysnyess sajearpur ad4£) prog *s1s9)-7 juspuadapur Sursn sdnoid ssorde saxo0os afueyd Surreduros £q saouaragyrp dnoad-usamiaq pue s3sa)-j Aq pasA[eue a1om SJUIUISSISSE UM S2OUAIJIIP dnorSenuy *((S) uraw are ejec :ajoN

100°0>
100°0>

100°0>

100°0>

€000

100°0>

100°0>
100°0>

100°0>

100°0>

20°0

100°0>

10°0
100°0>

20°0

100°0>

590

100°0>

9¢°0I
cetel

LLVT
0€°01
0TI

VLT

96'%
€8°01

07’8
19'8
€9

16'L

S8'v
<9'S

80°%
STL
LS

se’s

DUIJIP
dnoin

918°0 (s9¢0 (F61) T0T (681661 LT 100°0> (T9) Lot (L61) €€T (CFA ) VA4 B4 A PUB AT TII
L£S0 (€6) €T~ (9%2) 8'1L (sLores 61 100°0> (89) 811 (£'s1) 998 (CE VR 72N 4 1pueg
20T [949] SOAND
0%0°0 (9°9) ¥'e- (8Le) 1es (9£8)9ss  ¥1 100°0> v (8'2€) T69 (Fee)8Ls ST €T-¢1
L1¥°0 T8 ¥1 (F'ze) 0Ty (Lve)90r ST 100°0> (T9) L11 (S°2€) 009 (Tse)esy T 71-9
818°0 (92) £0- F¥1) 981 (meer L 100°0> (59901 (0'67) 0'C€ (€80 v1T 01 S-¢
s1eaf ‘1707 28y
LELO () vo- (Fee) 1 @8ve) 6y 9F 100°0> (s9) €1r (#'9¢) 0°LS (Tse)osy Ly UIPIIY [V
uonduny [er0s HN-IAAd
902°0 @y ot (0'81) 8°€C WL L LT 100°0> (T9) 09 (€761) T'TC (€81 TST  TC A PU® ‘AT “TIT
155°0 (0¢) ¥'0- (5'91) 0°08 (Tor)s08 61 100°0> (€9 vor (T v'ee 8z oee st 11 pue|
T20T [949] SOAND
%90 (€7 €0~ (T1€) 799 ¥'0€) £99  ¥1 100°0> (€F) 6L (I's€) 9'7L (Lve) L99 <1 €¢I
7670 ¥'¥) 60 (9°1€) V'€V (LT vey st 100°0> (59)9'6 (8'2€) 099 (8%€)¥9s T T1-9
8¢6°0 @y ro (TLn€ie FsD 11T L $00°0 #9) ¥'9 (6:02) 702 (T8 TP 0T ¢
sxeaf ‘1707 28y
(5a0] (8€)¥'0 (6'2€) 0'L¥ (€€€) 99y  9¥ 100°0> (99 ¥'8 (T'6€) 0'6S (rze)Los Ly UIP[IY2 [V
a1e3-3]3s HN-1AAd
106°0 (99)T0- (I'e1) ST (cen6st LT 100°0> 99 L¥ (Tsn €t (zenee (44 A PU AT I
089°0 (€9) S0 (I'9) 9'89 (I'v) 189 61 100°0> 0% T9 F€) 0°0L (€9)6€9 14 1 pueg
[9A9] SOIND
0€5°0 (T9) 60 (6'87) T'€S 090)€'cs  #1 100°0> (€€) 0's (€'97) 5795 (CE RN R €T-¢1
9LT°0 (£9) €1~ (T'87) L€€ (T8 0'se st 100°0> (€9) 09 (z0g) €97 (c6n)eor Tt 719
0820 (621)s€ (5'91) 661 6EDFIT L $70°0 (09 1'8 (#'20) 0°61 (007) 6'€T 0T ¢
s1eaf 98y
868°0 (0910 (6'80) 9°L€ (087) S 9¥ 100°0> (8% s's (Tog) ey (S60) €8¢ LV WIP[IY2 [V
d 91008 dn-mojjog urpseqg u d 310ds afuey) dn-mogog urpseqg u AyqoN oN-1add
duey) [onuo) onuo) [oxyuo) UOTJUIAIUT UOTJUIAIUT UOTJUIAIUT

‘SJUIWISSISST OM] 9] U99M]9( 21038 wmgdﬂu o] pue Aﬁmﬁwgo:c.w pue aulpaseq je sdnoig [01JUO0D pue UOTIUSAIIIUL 9] I0J S3I0DS Ppajeds adue)sisse w,.ﬁ&ﬁ%ﬁhmu DN-1ddd SHIAV.L



FUNCTIONING AND ACTIVITY OUTCOMES OF THE AKWENDA INTERVENTION PROGRAM FOR CHILDREN
AND YOUNG ADULTS WITH CEREBRAL PALSY IN UGANDA: A CLUSTER-RANDOMIZED TRIAL | 95

Analysis by sex, and age and GMFCS
level subgroups

There was no difference in change scores because of sex.

Within-groups paired t-tests showed that all age and
GMECS subgroups in the intervention group had signifi-
cant increases in GMFM-66 despite small numbers in each
subgroup (Table 3). In the control group, only the middle
age group (6-12years) and the GMFCS levels I and II sub-
group showed significant improvements. When comparing
GMEM change scores across groups using independent ¢-
tests, those in GMFCS levels III to V subgroup had greater
change in the intervention group (p=0.006) with a similar
trend in the oldest age subgroup (p=0.052). The results of
the GMFM reference scores, taking into account expected
development by age, were similar with significantly greater
changes in the intervention group as a whole compared with
the control group (p=0.014), and the same trend in the old-
est age subgroup (p=0.052).

There was a significant increase over time for all
PEDI-UG outcomes in all intervention subgroups (Tables 4
and 5), while the change was significant only in some of
the control subgroups. There were no significant positive
changes in any of the PEDI-UG caregiver assistance scores
for the control group (Table 5). Instead, the only significant
change was a decrease in social function in the oldest age
group. PEDI-UG self-care and social function child scores
and all caregiver assistance scores showed greater changes in
all age and GMFCS subgroups (except for the youngest age
subgroup for caregiver assistance mobility).

DISCUSSION

Results demonstrated conclusively that the Akwenda
Intervention Program had a broad and large impact on daily
functioning. The intervention group had significantly larger
changes than the control group in almost all outcome meas-
ures. The greatest impact was on social function and self-
care skills, while being smaller on gross motor function and
mobility. The large impact on PEDI-UG caregiver assistance
scales suggests that participants needed less assistance and
became more independent. The intervention was effective in
all age and functional level groups, with no sex difference.
To explore the effectiveness of the multicomponent
Akwenda Intervention Program, we followed the guidance
for complex interventions in the real world developed to
evaluate the impact of interventions with several intercon-
nected components designed to affect multiple outcomes
through several pathways,” complementing general guide-
lines on how to design, implement, and report randomized
controlled trials.”® We used a randomized controlled trial de-
sign because it supports inference about causal relationships
and assigned participants to study arms before interven-
tion, making the direction of causality clear. We random-
ized clusters of participants and demonstrated that we had
two equivalent arms for a range of baseline characteristics

(n=11). We used an intention-to-treat design including par-
ticipants even if they did not fully adhere to the intervention
protocol. The compliance was very high among caregivers
(93%), and the attrition was small: only two participants
withdrew in the intervention arm and one in the control
group. Three children died in the control group which may
or may not have been related to group assignment. However,
since we had not included mortality as an outcome measure
in our pre-trial research protocol, this is only an observation.
We adhered to the three principles in evaluating complex
interventions.” First, the outcome measures were selected
by the goals of the intervention and linked to clearly stated
hypothesizes, namely to improve gross motor function
(GMFM-66), mobility, self-care skills, and social function
(PEDI-UG), which were the registered outcomes. Second,
the trial was adequately powered. Third, we registered the
research protocol including design and outcome measures
in advance (PACTR202011738099314),'? and adhered to the
protocol without any changes. Strictly following all these
procedures, finding statistically significant differences with
large effect sizes between the intervention and control arms,
we have demonstrated the effectiveness of this real-world
complex intervention, and that the intervention improved
gross motor function, self-care skills, and social function.

The group analysis demonstrated significantly greater
changes in the intervention versus control group for GMFM-
66 and nearly all PEDI-UG outcomes. Effect size is partic-
ularly useful to illustrate group differences (see Figure 1)
which ranged from small positive effects on the GMFM-66 to
very large effect sizes (>1.4) for PEDI-UG self-care and social
function. Only the intervention group improved in caregiver
assistance scores, resulting in very large effect sizes (>1.6) for
self-care and social function, and large effect sizes (>0.8) for
PEDI-UG mobility, reflecting participants achieving greater
independence. When comparing GMFM-66 scores with tab-
ulated reference centiles,” both groups had negative refer-
ence scores at baseline, reflecting non-optimal development
probably as a result of lacking interventions. The negative
reference score was dramatically reduced in the interven-
tion group, indicating that the intervention was effective
in promoting a larger increase than the expected natural
development. The minimum clinical important difference
has been developed for GMFM-66 to determine whether an
improvement is clinically meaningful.” In the intervention
group, 87% of participants in GMFCS levels I to IIT had large
meaningful changes. The impact on gross motor function
was remarkable considering that all child-directed therapy
was performed by family members with minimal individu-
alized one-to-one therapy by professionals. The results agree
with a recent report on a community-based, family-centred
intervention program in Bangladesh provided by caregivers
and locally trained therapists showing improved GMFM-66
scores in children younger than 5years.*

The outcome profile, with the largest effects on self-care
skills, social function, and caregivers' assistance scales, cor-
responds with the intervention focus to educate caregivers
about CP and coach them on how to care for and motivate
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their child. It is not possible to identify which program com-
ponents contributed to specific outcomes but the change
of the caregivers' attitudes towards their children probably
played an essential role. Caregivers realized that their chil-
dren could do more for themselves and thus expected more
from them. It also fostered greater inclusion in family and
other social activities instead of being neglected owing to
lack of knowledge and stigma. Likewise, provision of tech-
nical assistive devices would primarily affect independence
and inclusion rather than improving motor skills. The goal-
setting component incorporating daily training towards
goals also probably contributed to improved child function-
ing, as shown in a study from the Netherlands.” Overall,
the child-functioning improvement by the Akwenda
Intervention Program stands out in a global context com-
pared with studies from high-income countries. A system-
atic review of training in task-specific gross motor skills
identified eight randomized controlled trials with positive
within-group effects but conflicting between-group effects
for skill performance and functional skills, and no group
difference or negative effects for gross motor function.” The
large improvements shown in the evaluation of the Akwenda
Intervention Program were probably possible because par-
ticipants had no previous therapy, reflected by large nega-
tive GMFM reference scores, while participants in studies of
high-income countries had received previous interventions.

The panorama of the CP cohort was very broad, with ages
ranging from 2 years to 23 years, and GMFCS ranging from
levels I to V. We questioned whether the intervention was
more effective for specific ages or functional levels. Despite
small samples, all the intervention subgroups improved in
almost all outcome measures, with significant group differ-
ences in change scores in five PEDI-UG outcomes, two ex-
ceptions being in PEDI-UG mobility and GMFM. Thus, it is
apparent that the Akwenda Intervention Program is effec-
tive for those with mild and severe functional limitations, as
well as for small children to young adults.

On the basis of a previous 4-year follow-up study of partly
the same cohort, we expected the control group would ex-
hibit no increase in GMFM-66 and PEDI-UG mobility
scores, and only small increases in PEDI social and self-care
scores.”” Surprisingly, they showed significant increases in
both GMFM and many PEDI-UG scores. Several factors
could have contributed to the increase. Being in a study
alone can lead to positive effects reflected by within-group
improvements of most control groups in other CP interven-
tion studies.”™** The provision of antiseizure medications
to both groups might have influenced development in the
control participants. There could also have been ‘contamina-
tion” from the intervention, influencing children in the con-
trol group. We tried to reduce this by clustered assignment
of neighbouring villages, but the communication and advo-
cacy program probably spread to villages and families of the
control group. Two non-governmental organizations giving
care to children with disability had also started recently, and
some children in the control group had visited these clinics.
There might also have been bias introduced by having two

different teams administering assessments before and after
the intervention. The new ‘blinded’ assessors were trained
by the original team to calibrate the assessments, but inter-
rater reliability was not assessed. Thus, it is possible that the
second assessment team gave systematically higher scores.

To our knowledge, this is one of the first reported ran-
domized controlled intervention studies aimed at improving
outcomes for children and young people with CP living in
a rural, resource-constrained setting in sub-Saharan Africa.
The study's strengths include the rigorous adherence to
methodological criteria for complex interventions in the real
world,” including randomized, intention-to-treat design,
two equivalent arms, low attrition and high compliance,
preregistration of the trial, and outcome measures selected
by the goals of the intervention and blinded postintervention
assessments on a population-based cohort many of whom
had been followed for 4years. However, the study setting
presented challenges. The high premature mortality reduced
the numbers of participants requiring recruitment of new
children and the cohort was no longer strictly population-
based. We assigned participants in geographical clusters
because the workshops were performed in four groups
of caregivers living close to the venue. We also wanted to
minimize contamination between arms, for example from
the communication and advocacy activities. The assessors
performing the follow-up assessments were blinded, were
not informed about the randomized controlled trial design
of the project, and had no invested interest in the outcome.
Yet, assessors could have noticed clues such as geography or
technical assistive devices that could have compromised the
blinding. The unexpected improvement of the control group
exposed other limitations, such as contamination bias, po-
tential influence of antiseizure medication and other service
providers, and absence of interrater reliability between the
first and second teams of assessors. This last factor would,
however, have affected both groups similarly.

CONCLUSION

The Akwenda Intervention Program promoted large and
meaningful improvements in social functions, self-care
skills, and gross motor function for children and young peo-
ple with CP, resulting in children becoming less dependent
on their caregivers. Rehabilitation professionals are limited
resources in most low- and middle-income countries, and the
concept and design of the Akwenda Intervention Program,
including trained parent facilitators, is thus an effective ap-
proach to maximizing the reach of therapists. Hopefully,
the dramatic improvements in children's functioning in this
study will inspire global change to group-based, family-
centred, and parent-led interventions.
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