Inter-rater reliability of activity questionnaires after an intensive motor-skill learning intervention for children with cerebral palsy (CP): a randomized trial 
Abstract
Objective: To investigate the reliability of parents-reported activity questionnaires after a motor-skill learning intervention for children with cerebral palsy (CP). We hypothesize that the intervention process might influence parental judgment.
Design: Double-blind randomized trial.
Setting: Conventional therapy was delivered in the usual context while intensive intervention was provided at XXX.
Participants: 41 children with CP (age 5-18, GMFCS I-IV) were randomized to a control group (CG, n=21, 2 drop-outs) receiving conventional therapy or an intervention group (IG, n=20) receiving HABIT-ILE. 
Interventions: Conventional therapy (mostly neurodevelopmental) was delivered as ongoing treatment (1-5 times/week). HABIT-ILE, based on motor-skill learning, was delivered over 2-weeks. All children were assessed at T1 (baseline), T2 (3 weeks after baseline) and T3 (4 months after baseline). 
Main outcomes Measure(s): ABILHAND-Kids and ACTIVLIM-CP questionnaires rated by parents (perception) and two examiners (videotapes). 
Results: Agreement (level/range) between examiners was systematically almost perfect (p≤0.001). At baseline, moderate to almost perfect agreement (level/range) were observed between parents and examiners (p≤0.001). At T2 and T3, a similar agreement (level/range) was observed for the CG. For the IG, a similar level of agreement was observed but the range of agreement varied from poor to almost perfect (p≤0.001), with parents estimating higher performance measures compared to examiners overestimating more the child’s performance after intervention. This over-estimationHigher performance was associated with higher satisfaction scores of the child’s functional goals at T3.
Conclusion: Parents and examiners have a similar perception of the child’s performance at baseline and during conventional therapy. Their perceptions are less congruent after a motor-skill learning intervention, probably due to the goal-oriented process of the intervention. Therefore, our results favor the use of blind observations of home-videotaped items after intensive motor-skill learning interventions.
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As a consequence of their early brain lesion, children with cerebral palsy (CP) often experience activity limitations1 defined as “difficulties in executing tasks or actions” by the International Classification of Functioning, Disability and Health (ICF).2 A key aspiration of these children and their parents is the improved performance in daily life activities, which may be achieved through activity-based interventions based on motor-skill learning principles.3,4, 5 
In order to measure the effectiveness of such interventions, measurement tools that provide reliable measures of change must be used. Although various tools exist to measure activity limitations, they differ in the aspects of activity measured (capacity, capability, performance) and in the method of test administration.6 Capacity refers to “what a child can do in a controlled, standardized environment”,2 such as measured by the Gross Motor Function Measure-66 (GMFM-66)7, which is performed in a clinical setting by a therapist observing the child’s motor functions. Capability refers to “what a child can do” in his/her daily environment, whereas performance refer to that the child “actually does” in his/her environment.2 Performance which is mostly inferred by parents or self-reported questionnaires about activities performed outside the clinical environment. In pediatrics, parents’ perceptions of the child’s performance are commonly preferred, as the parents are better able to discriminate different levels of functioning than are their children, who tend to have a more dichotomous perception.10 Parents’ reports are valuable because parents will observe their child’s functioning on a regular basis over a long period of time. However, a potential limitation of self-reported questionnaires lies in the subjective nature of parent reports, which are sometimes prone to over- or under-estimation of actual performance. Although substantial agreement between parents and physicians is mainly observed in rating a child’s performance, certain factors, such as intensity of pain or severity of the disorder (notably in children with CP), may influence the level of agreement.8-10 Provided that the same parent performs all assessments, these factors are unlikely to affect the measure of change after a treatment. However, other factors may influence parents’ perception of changes, such as the attainment of parents’ expectations and child’s individual goals11 or the motivational process of the therapy.12, 13 Considering that these factors are typically observed in recommended intensive activity-based interventions,3 such as constraint-induced movement therapy, bimanual intensive therapy or Hand-Arm Intensive Bimanual Therapy-Including Lower Extremity (HABIT-ILE),5, 14 the measurement of changes perceived by the parents might be vulnerable to a subjective factor bias. As these therapies frequently use parents-reported questionnaires to assess changes in activity, it seems crucial to define whether a different factor than the performancebias is indeed introduced in the responses of the parents. Consequently, the aim of this study was to investigate the inter-rater reliability of parents-reported activity questionnaires after an intensive motor-skill learning intervention (HABIT-ILE) for children with cerebral palsy (CP). An expectation that HABIT-ILE should lead to achievement of individualized goals and high improvement of motor functional, might influence parental judgment in rating activity questionnaires due to their (dis)satisfaction of the therapy. We hypothesize a lower level of agreement between parents and examiners after the intensive intervention compared to those observed during conventional therapy. In addition, we hypothesized that attainment of child’s individual goals might influence parental judgement about their child’s performance due to their dis(satisfaction) of the therapy.
Methods
Participants
Forty-one children with CP participated in this study. Children were recruited in XX either from outpatient clinics specialized in CP or from our website (https://sites.google.com/site/intensiverehabfoundation/). After an initial screening and based on previous HABIT-ILE trials15, 16, children were included if they fulfilled the following criteria: 1) diagnosis of CP, 2) aged 5-18 years, 3) level I-IV of the Gross Motor Function Classification System (GMFCS),17 4) ability to play and being motivated by the intervention, 5) no visual problem that could interfere with the therapy/assessments, 6) no uncontrolled seizures and 7) no botulinum toxin injection or surgery within the six months preceding and following the first assessment. This study was approved by the institutional review board of the XX (number XX; XX register XX). Children and parents gave their written informed consent. 
Design
This study included data collected over two consecutive years (2015-2016). In January, each year’s group of participants was divided in two balanced groups based on topographical distribution of their impairments (hemiplegia, diplegia, quadriplegia), motor functions scored with the GMFCS and Manual Ability Classification System (MACS),18 and age. These two balanced groups were then randomly assigned using concealed allocation either to a control group (CG-conventional therapy) or to an intervention group (IG-HABIT-ILE intervention) (Fig1). This randomized design was used to avoid any influence of the child’s clinical severity in the comparison of inter-rater agreement between the CG and the IG, since these factors might influence the level of inter-rater agreement.10 Both groups underwent three evaluations: T1 (baseline), T2 (three weeks after baseline) and T3 (follow-up, four months after baseline). Parents and children were informed that multiple baseline performance might be assessed, but were provided with no information regarding the randomized aspect of the study. 
In the control groups (CG), children were assessed three times before the HABIT-ILE camp while receiving their conventional therapy; they afterwards attended the camp, but their performance were not considered in this study. Children in the intervention group were assessed once before and twice after the HABIT-ILE camp. 
Conventional therapy, mostly consisting of physiotherapy, was delivered as ongoing treatment (mean±SD: 1.80±0.95 hours/week). Conventional therapy is predominantly guided by neurodevelopmental concepts and theories of either Bobath19 or Le Metayer.20 
HABIT-ILE is an intensive camp-setting therapy entailing 84-90h of therapy over two weeks, as described in detail elsewhere.21 HABIT-ILE is based on fundamental motor-skill learning principles22 and has a child-friendly design using games performed in group setting, with trained supervisors and including at least one interventionist per child.
Assessments
The assessment procedure at the three assessment times included the following components: 1) parents filled in the questionnaires, 2) the child was videotaped at home with its own material while performing the items of the questionnaires using a board game developed specifically for this study (method of the recording procedure in appendices),, and 3) two blind examiners (a physical therapist-E1 and an occupational therapist-E2) observed the videotapes and scored the questionnaires at the end of the annual process, while unaware of the child’s group allocation and assessment time. 
Primary outcomes
ABILHAND-Kids and ACTIVLIM-CP are Rasch-developed questionnaires for children with CP. ABILHAND-Kids measures manual ability through rating of 21 daily life activities (items) that require the use of the upper extremities.23 ACTIVLIM-CP measures global activity performance through performance of 43 daily life activities that require the use of upper and/or lower extremities.24 Each child’s performance was obtained by asking the rater (parents or examiners) to estimate the child’s ease or difficulty in performing without technical or human assistance each specified activity on a three-level scale (0=impossible, 1=difficult, 2=easy).  

Secondary outcome
The Canadian Occupational Performance Measure (COPM)25 is a standardized semi-structured interview allowing the child and his/her parents to prioritize up to five daily life problems that are considered the most important to solve. The child’s performance is scored on an ordinal 10-point scale (from 1 = “unable to do it at all” to 10 = “able to do it extremely well”).  Additionally, parents were asked to provide a COPM satisfaction score for the five highlighted individual activities (from 1 = “not satisfied at all” to 10 = “extremely satisfied”) to investigate whether parents’ satisfaction may explain the disagreement between parents’ and examiners’ measures. bias their child’s performance perception. 

Recording procedure
Performance of the children was videotaped when achieving ABILHAND-Kids and ACTIVLIM-CP items using a board game (3 different game versions of detective inquiries using the same order of items). Out of concern for the child’s privacy, the activity “being independent at the toilet” was mimicked. At the end of the board game, the five individual activities of the COPM were also videotaped. The performance is defined as what the child “actually does in his/her environment”.26 Therefore, every activities were performed with the child's own materials (including technical/human assistance). The context of the game was chosen to observe performance since it is considered as a meaningful and familiar occupation 27 and because it favored to overcome the presence of the investigator. 

Statistics
We compared characteristics of the CG and IG children at baseline using a t-test (ABILHAND-Kids, ACTIVLIM-CP and age), Mann-Whitney U-test (COPM), and the Fisher exact test (gender, CP subtype, GMCFS, MACS). 
The level of agreement between raters (parents, E1, E2), i.e., the inter-rater reliability, at each assessment time (T1, T2, T3), was investigated separately in the CG and IG populations using intraclass correlation coefficients (ICC) and by 95% confidence intervals (2-way random effects model, single measure, absolute agreement) for ACTIVLIM-CP and ABILHAND-Kids scores. Assuming a minimum level of agreement of ICC=0.7 (null hypothesis) and an expected level of agreement of ICC=0.9 (alternative hypothesis), 28-30 a power of 90% and alpha set at 0.05, and 3 observations per subject (parents and the 2 examiners), the minimum sample size was 18 children.31 Therefore, taking into account the possible drop-off, we aimed to include a minimum of 20 children per group. For the COPM performance score, as it is an ordinal scale, we investigated the agreement between raters using the weighted kappa coefficient.32 Agreement between raters was interpreted as poor (<0.00), slight (0.00-0.20), fair (0.21-0.40), moderate (0.41-0.60), substantial (0.61-0.80), and almost perfect (0.81-1.00).33 Agreement between raters was also represented graphically according to the folded cumulative distribution plot (mountain plot).34 Mountain plots indicate the direction and magnitude of individual measurement differences between raters. 
Factors potentially influencing the parents-examiners measurement differences were investigated at baseline with the whole group of children and at T2 and T3 separately in the control group and the intervention group. The effects of the child’s clinical severity (MACS and GMFCS levels) on the amount of parents-examiners measurement differences was investigated using a one-way analysis of variance and Holm-Sidak post-hoc tests. The influence of the parents’ satisfaction of the child’s individual goals (COPM satisfaction score) on the amount of parent-examiners measurement differences was investigated using a sSpearman correlation coefficient and simple linear regression analysis were performed to identify if the parent’s satisfaction of the child’s individual goals (COPM satisfaction score) explained the parent-examiner disagreement.
Finally, to investigate whether changes in performance after HABIT-ILE intervention were evident both in parent- and examiner-reported measures, we computed a 2 (group) × 3 (tests sessions) analysis of variance with repeated measures in conjunction with Holm-Sidak post-hoc tests for primary outcomes.
RESULTS
Participants’ flow and characteristics
A flow chart for the participants is presented in Fig. 1 (appendix). Forty-one children were randomized into two groups (CG, n=21; IG, n=20). Two children (IG) dropped out of the study during the intervention. Demographics and clinical descriptions are given in Table 1. At baseline, there were no significant difference between groups (all p>0.05, Table 1). 
Agreement between raters
The agreement (ICCs and 95% CIs) between the two examiners (E1 and E2) in rating the children’s performance  of ABILHAND-Kids and ACTIVLIM-CP were almost perfect at all three assessment times for both groups (Fig. 2 in appendix). This was confirmed with the mountain plot showing measurement differences (peak and range) around zero and no shift towards the left or right, indicating the absence of systematic differences between examiners. As E1 and E2 presented an excellent agreement, we calculated the mean of their measures for the comparison between parent and examiner assessments.  

In the control group, at baseline (T1) the ICCs between parent and examiner assessments highlighted substantial agreement for ABILHAND-Kids and almost perfect agreement for ACTIVLIM-CP. Here, the 95% CIs indicated a moderate to almost perfect range of agreements for ABILHAND-Kids and a substantial to almost perfect range of agreements for ACTIVLIM-CP (Fig. 3 in appendix). After three weeks (T2) and four months (T3) of conventional therapy, we saw similar agreements (ICCs and ranges) between parents and examiners for both questionnaires (Fig. 3 in appendix). Graphically, the peak difference at T1 was around zero and ranged between zero and unity at both T2 and T3. We observed that approximately 75% of the parents scored higher than the examiners at T2 and likewise 80% at T3. 

In the intervention group at baseline (T1), the ICCs between parents and examiners were considered almost perfect for both questionnaires, with moderate to almost perfect range of agreements for both questionnaires (Fig. 3 in appendix). After HABIT-ILE (T2), although there remained substantial agreement for the ICC values, the corresponding 95% CIs ranged from poor to almost perfect agreement between parents and examiners, meaning that some of the parents did not agree with the examiners, as likewise occurred at four months (T3). Graphically, the peak differences at T1 were slightly shifted to the right (between 0 and 1). At T2 and T3 the median differences were largely shifted to the right (between 1 and 2), indicating a significant and systematic bias differences towards higher scores for the parents-reported measures compared to examiners measures. Indeed, at T2 and T3 approximately 85-100% of the parents scored higher than examiners.

For the COPM-performance scores, the range of agreements were fair to substantial between rater groups for the three assessment times in both groups (see details in supplementary materials). 

Parents‘ satisfaction potentiallyFactors explaining the parents-examiners measurement differences
Child’s clinical severity
At baseline, the disagreement between parents-examiners for the ABILHAND-Kids measure was higher when children had a MACS level I compared to those of children with a MACS level II (p=0.02). The disagreement between parents-examiners for the ACTIVLIM-CP measures was higher when children had a GMFCS level IV compared to the disagreement when children had a GMFCS level II (p=0.043). At T2 in the control group, the disagreement parents-examiners for ACTIVLIM-CP measures were higher when children had a GMFCS level IV compared to children with a GMFCS level II (p=0.03). No other significant differences in disagreement among clinical severity levels were observed in both groups for both questionnaire (all p≥0.11) (for more details, see Supplementary materials).
Parents’ satisfaction of the attainment of the child’s individualized goals
At baseline, the COPM satisfaction score did not explain the parents-examiners disagreement for both questionnaires (all p≥0.173).
At T2 and T3, iIn the control group, whatever the assessment time, the parent’s satisfaction of the child’s individual goals did not explain the parents-examiners disagreement (all p≥0.173). In the intervention group, at T1 and T2, the parent’s satisfaction did not explain the parents-examiners disagreement (all p≥0.21). At T3, higher satisfaction scores to the COPM were associated with higher parent-examiner disagreement, parents usually scoring higher performance measure over-estimating the child’s performance compared to examiners (rs=0.64, p<0.001 for ABILHAND-Kids and rs=0.69, <0.001 for ACTIVLIM-CP). The COPM satisfaction score explained 46% and 54% of the variability in the differences between parents’ and examiners measures for ABILHAND-Kids and ACTIVLIM-CP, respectively (p<0.001). 
Changes in daily life performance measures noticed by parents and examiners
Changes after HABIT-ILE intervention emerged both in parent- and examiner-reported measures for both questionnaires (see details in supplementary materials). 
Discussion
This study aimed to investigate the reliability of parents-reported activity questionnaires after an intensive intervention for children with CP. We hypothesize a lower level of agreement between parents and examiners after the intensive intervention and that attainment of child’s individual goals might influence parental judgement about their child’s performance due to their dis(satisfaction) of the therapy.We hypothesized that parents would show bias in their assessment of improvements in their child’s performance compared to blind-examiners after intensive intervention. We saw an almost perfect agreement between both examiners irrespective for all assessments. In a usual rehabilitation context, we saw a substantial to almost perfect agreement (with agreements ranging from moderate to almost perfect) between parents- and examiners-reported measures of activity performance. After intensive therapy, although ICCs remained substantial, there was a very large range of agreements between parents and examiners measures, extending from poor to almost perfect. Four months after the intensive intervention, higher satisfaction scores to the COPM were associated with higher over-estimation parents-examiners differences of the child’s performance compared to examiners, thus calling into question the reliability of the parents-reported measure accounting for the bias.
At baseline, we saw substantial to almost perfect agreements between parents- and examiners-reported measures (ICCs≥0.73). Such ICCs are similar to those reported in the earlier literature comparing parents-and examiners-reported measures of the Pediatric Evaluation of Disability Inventory (PEDI).10 However, in this latter study, when analyzing agreements for the PEDI subscales separately, the ICC for caregiver assistance subscale was substantially lower than for functional skills subscale, suggesting that the usual context is a key factor in assessments of the child’s performance, rather than the child’s actual capability or capacity.35, 36 In our study, children’s performance was recorded at home using familiar equipment found in the home, and with the requirement of performing the task as usual. Despite being as close as possible to the the actual environment of the child, differences between parents and examiner measures were observed. These differences were partly influenced by the child’s clinical severity at baseline, in accordance with the literature, however, considering the level of inter-rater reliability,these differences seems to not affect the reliability of the parents’ measure compared to examiners. Moreover, the child’s test participation was motivated by a game-setting to elicit spontaneous behavior and to minimize any bias related to an unfamiliar observer, whose presence in the home could alter the usual context of the child. In addition, tThe substantial to almost perfect agreements between parents-and examiners-reported measures at baseline highlights that both observational home-based and parents-reported methods can indeed capture the child’s performance, at least when observations are made during usual rehabilitation context. 
At T2 and T3, we saw lower ICCs, particularly in the IG. Although the range of agreements between parents and examiners in the CG were identical at T2 and T3 to those observed in T1, the IG showed an exaggerated range of agreements (from poor to almost perfect) after intensive intervention. Higher over-estimation ofdifferences between parent’s-examiner’s  measure of the child’s performance compared to examiners’ measure was observed in the intervention group compared to the control group at T2 and T3. Parents-reported measures after HABIT-ILE are likely to have been influenced by factor(s) other than objective performance. This difference in inter-rater reliability between the two groupsThis is unlikely due to differences in the characteristics of the children in each group, as the clinical severity was well-controlled by the randomization process, and there was no baseline difference in activity performance between the two groups. The group allocation per se seems not to have influenced the results, since examiners, children, and parents remained blind to it. Therefore, the larger post-intervention discrepancy between parents’ and examiners’ measures could be probably due to other variables such as parent’s expectations regarding the degrees of improvement obtained in motor functions or in the achievement of the child’s self-identified goals.11 In our study, after four months of intensive therapy, parents who were satisfied by their child’s achievement of goals reported higher performances compared to examiners for both questionnaires. The majority of the self-identified goals are managed by the end of the HABIT-ILE therapy15, 16, in contrast to most conventional therapies, which do not rely on a goal-directed process.19 Setting a priori goals and measuring the attainment seem to affect the parents’ perception of their child’s activity performance compared to examiners’ perception which is presumably a more objective judgment. Goals that are identified using the COPM measurement are the most important and meaningful challenges needed to improve the child’s independence in daily life, which probably explains the influence of the COPM satisfaction on parents’ perception.25 Unexpectedly, we saw no influence of parent’s satisfaction just after completing the intervention, suggesting that factors other than those measured in the study must explain the parent-examiner measurement differences.  Relevant factors for explaining that parents gave higher performance compared to examinerse overestimation by parents might include the rapid improvement of motor functions or the motivational process of the therapy.21, 22 Future studies are required to delineate the explanatory factors of the discrepancy between parents-examiners assessments after intensive intervention.
The very large range of agreements between parents and examiners measures observed after three weeks and four months of intensive therapy imposes some caveats on the reliability of activity questionnaires usually used in clinical setting and in research, as performance is not the only factor measured. Importantly, although we demonstrated this phenomenon through two specific valid and reliable questionnaires, this phenomenon is likely to affect any questionnaire completed by parents (and potentially by the child) to report changes in the child’s activity after an intensive goal-oriented intervention. The bias disagreement between parents and examiners was correlated with the goal-oriented nature of the motor-skill learning intervention. Therefore, we recommend in future studies assessing the performance of children after goal-oriented motor-skill learning interventions the use of home-based videos of activities of the questionnaires scored by an external examiner. In the usual rehabilitation context, however, our results support the use of activity questionnaires reported by parents to rate the child’s performance. To our knowledge, it is the first study showing differences of reliability of activity questionnaires after goal-oriented motor-skill intervention and in an usual rehabilitation context.
The bias difference of perception after intensive therapy calls into question the reliability of presently observed in parents-reported measures of improvements. after intensive therapy This effect has presumably affected the results of many other previous interventional studies. However, a significant effect of the motor-skill learning interventionHABIT-ILE was nevertheless measured by the two blind examiners, showing that improvements in activity were effectively obtained through administration of a motor-skill learning intensive intervention of 84-90h of therapy over 2 weeks (Table 2 in supplementary materials). These interventions usually occur over a short period, i.e. 60-90 hours of therapy over 15 days.14
Limitations
Assessments were made at a mean of three weeks (T1-T2) and four months (T1-T3), although with a slight variation due to practical reasons.
We concede that sample heterogeneity could have influenced the ICC measures. However, this factor is unlikely to have had an impact in our study, as we controlled for the child’s motor severity and CP subtype during randomization.
The sample in this study was sufficient to investigate the effect of the clinical severity at T1 but not at T2 and T3, in which the control and intervention group were analyzed separately.parent’s satisfaction on the parent-examiner disagreement but was not sufficient to examine the effect of the child’s clinical severity. However, this effect was observed to be small and not causing a bias inaffecting the reliability of questionnaires in our study and in previous studies.10, 37 In addition, these characteristics were controlled by the randomized design, and were thus not likely explaining the difference in reliability we observed between the intervention and control group. 
Alternately to a bias in perception due to satisfaction, it may be that the parents observed a greater range of performance on tasks multiple times a day while the videotape just captured a unique performance. However due to the context of the game and the qualitative report of the parents, it is unlikely that we did not observe generalization of functional gains in the videotaped procedure.
We observed that parents scored higher the performance of their child after the intensive intervention. Alternately to a difference in perception due to satisfaction, it may be that parents saw more engagement in activities than examiners but it is unlikely because qualitatively, parents reported that the child was more involved in trying to perform the activities because of the game. The systematic difference could alternatively be due to the fact that parents saw generalization of gains because they observe a greater range of performance on tasks multiple times a day while the videotape just captured a unique performance. However, in this case the differences observed at T2 would not be present at T3, while in both assessment time the systematic difference was observed. Finally, parents could have scored higher because they observed generalization of functional gains on other activities than the activities of the questionnaires, but in this case it would be more related to the child’s autonomy or motivation to participate in activities.
[bookmark: _GoBack]A home-based game process with external videotape assessments takes much more time than filling in questionnaires. We suppose that in the future some alternative procedures might be tested for clinical/research purposes, such as asking the parents to record the videos themselves and submitting them for rating by blind examiners. 
Conclusion
Parents and examiners have a similar perception of the child’s performance at baseline and during conventional therapy, which lends support to the use of activity questionnaires in the usual CP rehabilitation context. However, parent and examiner perceptions are less congruent after intensive therapy, and parental satisfaction about the achievement of goals influences their assessment at four months of follow-up. These findings support the use of methods other than exclusively parents-reported questionnaires to accurately measure changes in performance after goal-oriented intensive motor-skill learning interventions. Blind observations of home-videotaped items of the questionnaires may be a promising avenue for future investigations. 
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Figure 1: CONSORT flow diagram illustrating the pathway for participants, withdrawals and inclusion in the analysis. Out of the 79 eligible children, 41 [20 males and 21 females, 5-17 years old, mean (SD) age: 10.7 (3.6) years] met the inclusion criteria and agreed to participate. They were randomized into the control group (CG) or the intervention group (IG). Two dropped out in the IG before the end of the study: one dropped out because he did not undergo the home-based assessment for practical reason (he lived abroad), and one dropped out during the HABIT-ILE camp due to risk of seizure associated with behavioral problems. A total of 40 children were analyzed at T1, 37 children were analyzed at T2 and 36 children were analyses at T3.
Abbreviations: CONSORT, Consolidated Standards of Reporting Trials; CG, Control Group; IG, Intervention Group; T1=baseline assessment, T2=3weeks after baseline, T3=4 months after baseline; HABIT-ILE, Hand and Arm Bimanual Intensive Therapy Including Lower Extremity.

Figure 2: Level of agreement between examiner 1 (E1) and examiner 2 (E2).  Mountain plots showing intraclass correlation coefficient (ICC) and 95% confidence interval (CI) between E1 and E2 assessments are presented in the control group (●) and the intervention group (∆) for each assessment time (T1, first raw; T2, second raw; T3, third raw) and for both questionnaires (ABILHAND-Kids in the left panels and ACTIVLIM-CP in the right panels). Agreement between raters was interpreted as: poor (<0.00), slight (0.00-0.20), fair (0.21-0.40), moderate (0.41-0.60), substantial (0.61-0.80), almost perfect (0.81-1.00). Mountain plots display the direction and the magnitude of measurement differences about children’s performance observed between E1 and E2. The broken line represents the perfect agreement between raters. The peak of the distributions indicates the median measurement difference. Negative values indicate that E1 reported lower performance scores than did E2, while positive values mean that E1 reports higher scores.

Figure 3: Level of agreement between parents and examiners. Level of agreement between parents and examiners revealed through intra-class correlation coefficient (ICC) and 95% confidence interval (CI) are presented for the control group (●) and the intervention group (∆) for each assessment time (T1, first raw; T2, second raw; T3, third raw) and both questionnaires (ABILHAND-Kids for the left panels and ACTIVLIM-CP for the right panels). Agreement between rater groups was interpreted as: poor (<0.00), slight (0.00-0.20), fair (0.21-0.40), moderate (0.41-0.60), substantial (0.61-0.80), almost perfect (0.81-1.00). Mountain plots display the direction and the magnitude of measurement differences about children’s performance observed between parents and examiners. The broken line represents the perfect agreement between parents and examiners. The peak of the distributions indicates the medial measurement difference. Negative values indicate that parents have reported lower performance than examiners, while positive values mean that parents reported higher performance.
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