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ABSTRACT 

Objective: To assess responsiveness and reproducibility using estimates of test-retest reliability for 

the Quality of Life Inventory-Disability (QI-Disability), accounting for changes in child health and 

parental stress.  

Method: QI-Disability was administered twice over a one-month period to a sample of 55 primary 

caregivers of children (aged 5-19) with intellectual disability. Caregivers also reported their child’s 

physical and mental health and completed a four-item Perceived Stress Scale to assess parental stress. 

Fixed-effects linear regression models examined responsiveness of QI-Disability to reported change 

in child health and parental stress. Reliability was then assessed using intra-class correlations (ICCs) 

calculated from QI-Disability scores adjusted for changes in child health and parental stress.  

Results: Five of seven unadjusted ICC values indicated at least moderate agreement (>0.70) and two 

values indicated fair agreement. After accounting for changes in child health and parental stress, 

adjusted ICC values showed substantial agreement for the total QI-Disability score and four domain 

scores (adjusted ICC≥0.80). Adjusted ICC scores indicated moderate agreement for the Physical 

Health domain (adjusted ICC=0.68) and fair agreement for the Positive Emotions domain (adjusted 

ICC=0.58). Improvements in a child’s physical health rating were associated with higher total, 

Physical Health and Positive Emotion domain scores, while improvements in mental health were 

associated with higher total and Negative Emotions domain scores indicating better quality of life. 

Changes in parental stress did not have a statistically significant relationship with QOL.  

Conclusion: Satisfactory test-retest reliability was shown. Preliminary evidence indicates that QI-

Disability is responsive to changes in child health, but not to differing levels of parental stress.  

 

Keywords: Quality of life; Intellectual disability; Child; Adolescence; Reliability; Test-retest 
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Abbreviations:  

ASD (Autism spectrum disorder) 

ICCs (Intra-class correlations) 

InterRett (International Rett Syndrome Phenotype Database)  

QI-Disability (Quality of Life Inventory-Disability) 

QOL (Quality of life) 

SD (Standard deviation) 
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Introduction 

Children with intellectual disabilities experience difficulties with the conceptual, social and practical 

skills necessary for daily living. Some live with physical comorbidities such as epilepsy,1 recurrent 

chest infections2 and sleep disturbances.3 Mental health co-morbidities are over-represented 

particularly in those with mild-moderate disability.4 Some children experience participation 

restrictions as well as social isolation 5 and each of these factors can adversely affect the child’s 

quality of life (QOL). Parents of children with intellectual disability are at greater risk of experiencing 

stress and mental health problems than the general population6,7 In particular, maternal stress can vary 

in response to challenges, coping and daily achievements.8 It is therefore possible that the QOL of a 

child with intellectual disability could vary in response to fluctuations in their physical and mental 

health as well as primary caregiver stress. 

 

The development of appropriate support mechanisms for children with intellectual disability is an 

important public health objective. Valid QOL measures that address relevant domains are a 

prerequisite for evaluating supports that aim to target a person’s satisfaction with their life 

experiences. We have conducted 77 qualitative interviews to identify domains of QOL important to 

children with intellectual disability, including children with cerebral palsy,9 Rett syndrome,10 Down 

syndrome,11 and autism spectrum disorder (ASD).12 These qualitative data were then used to develop 

items for a parent-reported QOL measure for children with intellectual disability, the Quality of Life 

Inventory-Disability (QI-Disability).13 Parent interpretation of items was captured using cognitive 

interviewing to support content validity.14 The measure was piloted with 253 parent caregivers and 

exploratory and confirmatory factor analysis indicated a six-factor structure with items loading onto 

domains describing “social interaction”, negative emotions”, leisure and the outdoors”, 

“independence”, “physical health” and “positive emotions”. Satisfactory convergent validity was 

demonstrated with internal consistency scores (Cronbach alpha coefficients) ranging from 0.72 to 

0.90, composite reliability scores being >0.7, and four of six average variance extracted scores >0.5. 

Divergent validity was demonstrated with maximum correlated squared scores being of a smaller 

magnitude than the average variance extracted scores.13 Initial validation data also provided 



 

 

5 

satisfactory evidence for known-group validity (for example, children with ASD had lower “social 

interaction” domain scores compared to children with Rett syndrome). Importantly, validation was 

similar across different levels of impairment (e.g. if the child could walk or talk), suggesting that QI-

Disability could be useful across the spectrum of intellectual disability13. 

 

Test-retest reliability refers to the stability of the measure over time such that scores are consistent 

under similar conditions and at different time-points.15 Reliability is generally less frequently 

evaluated for QOL measures,16 although satisfactory test-retest reliability has been reported for some 

QOL measures including the generic KIDSCREEN measure.17,18 Evaluative instruments must also be 

able to detect changes over time when change has occurred, and this is referred to as sensitivity to 

change or responsiveness.19 Some QOL instruments have been evaluated for responsiveness to 

change,16 a critical characteristic for monitoring in clinical trials and observing individuals over time. 

Because responsiveness is not well understood in the QOL literature, clarity as to the best 

methodology for evaluating the responsiveness of QOL instruments is lacking.20 Several scenarios are 

possible. For example, measures may be reliable but unresponsive to change; they may exhibit strong 

responsiveness across administrations but are not reliable; or measures may be responsive but are not 

valid.19,21 If a measure is able to validly differentiate individuals whose scores are stable from those 

whose scores have changed over time, the instrument has provided both reproducible and responsive 

findings.19 

 

QOL is a multi-dimensional construct and we hypothesise that variation in child health and parental 

stress will be associated with changes in the QOL for children with intellectual disability. This study 

aimed to assess the responsiveness of the QI-Disability instrument to any such variations over a one-

month time frame. In addition, we quantified the reproducibility of the instrument via estimates of 

test-retest reliability after accounting for changes explained by variation in child health and parental 

stress.  

 

Methods 
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Participants 

Families who participated in this study had a school-aged child (5-19 years) with intellectual 

disability, and most had participated previously in research exploring QOL for their child and their 

family13 and were registered with one of following databases: Victorian Cerebral Palsy Register,22 the 

Western Australian Autism Biological Registry,23 the Western Australian Autism Register,24 or the 

Down Syndrome NOW database.25 Additional families with a child with Down syndrome had been 

recruited using network sampling. Families with a child with Rett syndrome were recruited from the 

International Rett Syndrome Phenotype Database (InterRett).26 Selected randomly with even 

distribution across the diagnostic groups, 65 primary caregivers were invited to complete a survey on 

two occasions separated by one month. The survey was available online, on paper, or could be 

completed during a telephone interview with a member of the research team with psychology training 

(AE, NM). 

 

Instruments 

Child QOL 

QI-Disability is a 32-item parent-report measure evaluating QOL in children with intellectual 

disability.13 The questionnaire comprises six domains: Social Interaction (7 items; eg,”Enjoyed the 

social experiences of mealtimes”), Positive Emotions (4 items; eg, “Showed cheeky or comical 

mannerisms”), Negative Emotions (7 items; eg, “Been unsettled without any apparent reason”), 

Physical Health (4 items; eg, “Been alert and aware during the day”), Leisure and the Outdoors (5 

items; “Enjoyed spending time outdoors”) and Independence (5 items; eg, “Made their own choices 

for activities or things they enjoy”). Each item is rated on a 5-point Likert scale and parents are 

instructed to reflect on their observations of their child's well-being and enjoyment of life over the 

past month. All items are linearly transformed to a scale of 0 to 100, with higher scores representing 

better QOL. That is, the response “never” was given the value 0, “rarely” was given the value 25, 

“sometime” was given the value 50, “often” was given the value 75, and the response “very often” 

was given the value 100. Domain scores are calculated by summing all item scores and dividing that 
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value by the number of items. The total score is calculated by the sum of domain scores divided by 

the number of domains.13 

 

Child health  

Two items regarding child physical and mental health were constructed for this study. Parents were 

asked to rate over the past month how often their child: (a) had been physically healthy; and (b) had 

emotional and behavioural difficulties, to indicate mental health. These responses were rated on a 5-

point Likert scale ranging from “Never” to “Very Often”, and were coded such that higher scores 

reflected better physical and mental health.  

 

Parental stress  

The 4-item version of the Perceived Stress Scale was used.27 Each item is rated on a 5-point Likert 

scale ranging from “Never” to “Very Often”, and parents are asked to reflect on their thoughts and 

feelings with respect to their control and confidence over the past month. Two of the items are reverse 

coded such that higher scores reflect less frequent negative or stressful thoughts. A total score ranging 

from 0-16 is then calculated by summing across the four items.27 

 

Ethics approval for this study was provided by The University of Western Australia Human Research 

Ethics Committee (RA/4/20/4276) and parent caregivers provided informed consent to participate in 

the study.  

 

Analyses  

We used the method of Bonett28 to derive a sample size which would give satisfactory precision for 

our estimates of intra-class correlation (ICC).  We calculated that 51 subjects with test and retest data 

would lead to a 95% confidence interval width of 0.2 for an anticipated ICC value of 0.8. Cronbach 

alpha values were calculated for each domain. Fixed-effects linear regression models were used to 

explore the responsiveness of QI-Disability to reported change in indicators of health, behaviour and 

parental stress. In this approach, the independent variables in the model equations are the health and 
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stress scores plus a person-specific intercept (the fixed effect) which describes all the between-person 

variation in dependent variable scores due to unobserved factors. Thus, any time invariant between-

person confounding is automatically accounted for, in contrast to the alternative mixed model 

approach where between-person variation is described using random effects. 

 

Adjustment for child health and parental stress was achieved by applying the following formula, Y2’ = 

Y2 - βp(P2 - P1)  - βm(M2 - M1)  - βs(S2 – S1), where Y2 is the measured QI-disability score at time 2, 

Y2’ is the adjusted time 2 score, P1  and P2 are the physical health scores at times 1 and 2 , M1  and M2 

are the mental health scores at times 1 and 2, S1  and S2 are the stress scores at times 1 and 2 and the 

{β} are the corresponding regression model coefficients. The result of this adjustment is to estimate 

the Time 2 score which would have been observed had levels of health and stress remained the same. 

Any residual differences between the scores over time can be attributed to a lack of reproducibility 

and examined using test-retest reliability methodology. Reliability was assessed using intra-class 

correlations (ICCs) calculated from the Time 1 and adjusted Time 2 QI-Disability scores. ICCs were 

interpreted as ≤0.40 slight agreement, 0.41-0.60 fair agreement, 0.61-0.80 moderate agreement, and 

0.81-1.00 substantial agreement.29 We also calculated Minimum Clinically Important Difference 

(MCID) scores for each QI-disability domain according to the formula MCID  = Standard 

Deviation*√(1-R) where R is the adjusted ICC value.30 

 

Results 

Sample characteristics 

Sixty of 65 (92.3%) invited families were recruited to the study. Fifty-five of these 60 (91.7%) 

primary caregivers completed the survey on two occasions, separated by a mean (SD) test-retest 

interval of 35 (6) days. The children were distributed across the four diagnostic groups: 11 with ASD, 

13 with cerebral palsy, 16 with Down syndrome, and 15 with Rett syndrome. The median age was 

11.5 years old (range 5-19 years), with slightly more than half (n= 31, 56.3%) aged 5-11 years. 

Twenty-four children (43.6%) were male. The distributions of the QOL, child physical and mental 
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health, and parental stress data for Time 1, Time 2 and difference in scores, as well as Cronbach alpha 

values for each domain at Time 1 are shown in Table 1.  

 

Reliability and Fixed Effects 

The unstandardized coefficients from the fixed effect models used to correct the ICC values are 

shown in Table 2. Higher physical and mental health ratings were associated with higher total QI-

Disability scores. Higher physical health was also associated with higher Physical Health and Positive 

Emotion QOL domain scores while higher mental health was associated with higher QOL scores in 

the Negative Emotions domain, indicating fewer impacts of negative emotions. Parental stress did not 

have a statistically significant relationship with any of the domains.  

 

Unadjusted ICC values are presented in Table 3 with five of seven values >0.70 indicating at least 

moderate agreement and two values indicating fair agreement. After accounting for changes in child 

health and parental stress, ICC values were substantial for the total QI-Disability Score and four 

domain scores (adjusted ICC≥0.80). Adjusted ICC scores for the Physical Health domain indicated 

moderate agreement (adjusted ICC=0.68) and for the Positive Emotions domain indicated fair 

agreement (adjusted ICC=0.58). The minimal clinically important difference for the total score was 

4.83 and ranged from 6.40 to 11.21 for the domain scores (Table 3).  

 

 

Discussion 

Using standard test-retest methodology, reliability as measured by ICCs was substantial for one, 

moderate for four and fair for two of the seven QI-Disability scores. After adjusting for fluctuations in 

child health and parental stress, adjusted ICC values for all domains improved, and five out of seven 

domains showed substantial agreement. These findings suggest that, in the absence of changes in a 

child’s physical and mental health, QI-Disability was a stable measure over a one-month period. Our 

data also suggest that a change of nearly five points in the total QOL score would be a threshold 
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beyond which important change is documented, data that informs interpretation of whether a change 

in QOL status could be meaningful. 

 

Whilst mean difference scores for child health and parental stress between the two testing occasions 

were small, we observed change scores across the available range for each of the indicators. This 

indeed supports the notion that fluctuations in well-being can occur within relatively short time 

frames for children with intellectual disability. Our sample included children with Down syndrome, 

cerebral palsy, Rett syndrome, and ASD, together representing a range of characteristics including 

severity; impairments such as physical, communication, behaviour and socialization difficulties, and 

their co-occurrence; medical comorbidities; and different needs for autonomy, as seen in the broader 

population of children with intellectual disability. In sum, intellectual disability is complex and many 

children live with the challenges of functional impairments, comorbidities and barriers to achieving 

strong participation in the community.  

 

QI-Disability scores were responsive to the impacts of changed health status. For example, poor 

health can be reflected in the greater need for hospitalisation across the spectrum of intellectual 

disability than for neurotypical children.31 It is feasible that total QOL, Physical Health and Positive 

Emotions domain scores would be lower when the child is experiencing poor physical health, and vice 

versa. It is also feasible that total QOL and Negative Emotions domain scores would be lower when 

the child is experiencing poorer emotional health and challenging behaviours, and vice versa. On the 

other hand, QI-Disability responses did not seem to be influenced by changes in parental stress levels. 

We elected to measure parental stress which we hypothesised would be more variable in response to 

the daily challenges of the child’s complex disability6 than parental mental health which would be 

more stable. Our data suggest that parents were able to serve as a consistent proxy for their child’s 

QOL regardless of their perceived level of stress. These findings provide preliminary evidence that 

QI-Disability is responsive to different contexts for child health but not to differing levels of parental 

stress. 
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Test-retest reliability has been reported for the self-report version of KIDSCREEN-27, a QOL 

measure validated for the general population,17 following administration to 559 children (aged 8-19 

years) on two occasions separated by a two-week interval. ICC values ranged from 0.61 to 0.74 for 

the different KIDSCREEN dimensions.17 Test-retest reliability of the short-form KIDSCREEN-10 

was analysed also and ICC values of 0.70 and 0.67 were reported for the self- and proxy-report 

versions respectively.18 These ICC values suggest moderate agreement for KIDSCREEN-10 as used 

in the general population. ICC values achieved for the generic QOL measure KIDSCREEN were 

therefore comparable to the unadjusted values achieved for QI-Disability.  Because test-retest 

reliability requires similar conditions for test administration,15 we adjusted ICC values by change 

reported for three indicators (child physical and mental health, parental stress) that could explain a 

different background state for the period during which QOL was reported, and observed higher ICC 

values again for the total and each of the domain scores suggesting good reliability overall. 

 

We were encouraged that Cronbach alpha values for our study sample size (n=55) we similar to those 

found in our original validation sample (n=253),13 indicating generalisability of the measure to new 

samples.  There were some limitations in our study. For example, we used broad indicators of child 

health and parental stress that can provide some indication of the child and family situation but cannot 

provide comprehensive contextual information. This loss of depth may be simplifying our 

understanding of the responsiveness of QI-Disability. Future analyses could examine how different 

time intervals could influence estimates of reliability and how additional factors such as the provision 

of services, new therapeutics or opportunities for community participation could influence the 

response of QI-Disability to child QOL. We recommend larger studies with longer follow-up periods 

for additional pragmatic evaluation of the responsiveness of QI-Disability. 

 

In summary, we conducted a single analysis that determined both test-retest reliability and 

responsiveness to change for the child QOL measure, QI-Disability. We found that QOL scores 

changed in response to changing health status and by accounting for child health and primary 

caregiver stress at the time of test administration, we found evidence that QI-Disability was a stable 
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measure over a one-month period. Our analysis was efficient in providing a person-centred 

understanding of factors that can influence the reliability of a QOL measure in children with 

intellectual disability.   
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Table 1: Child health, parental stress and quality of life scores at two sample times  

Variable 
Time 1 Time 2 Difference 

Mean (SD) Range Mean (SD) Range Mean (SD) Range 

Child physical health  4.0 (0.9) 1 – 5  4.2 (0.8) 2 – 5  0.2 (0.8) -1 – 3  

Child mental health  3.2 (1.0) 2 – 5   3.5 (1.1) 2 – 5  0.3 (0.7) -1 – 2  

Parental stress  9.3 (3.3) 2 – 15  10.0 (2.6) 5 – 15  0.7 (2.1) -4 – 7  

QI-Disability Domains 

Total 69.8 (10.8) 44.6 – 95.8 70.8 (10.6) 45.4 – 93.8 1.0 (8.1) -16.8 – 28.9  

Physical Health 72.2 (15.9) 37.5 – 100 73.2 (15.3) 37.5 – 100 1.0 (15.5) -25 – 56.3 

Positive Emotions 75.8 (17.3) 37.5 – 100 77.6 (15.3) 50 – 100  1.8 (16.4) -50 – 50  

Negative Emotions 68.0 (14.3) 35.7 – 100 70.4 (13.7) 42.9 – 96.4 2.4 (9.8) -28.6 – 25  

Social Interaction 71.8 (17.8) 17.9 – 100 73.1 (16.7) 28.6 – 100 1.2 (11.6) -28.6 – 39.3 

Leisure 71.5 (16.6) 30 – 100 71.1 (16.0) 30 – 100 -0.5 (10.8) -25 – 30  

Independence 59.4 (23.0) 15 – 100 59.6 (21.8) 10 – 100  0.2 (10.3) -20 – 25 

Cronbach’s alpha values from Time 1 scores were as follows: Physical Health 0.68, Positive Emotions 0.90, Negative Emotions 0.77, Social Interaction 0.88, Leisure 0.82 

and Independence 0.83, indicating satisfactory convergent validity of the QI-Disability domains for the test-retest sample (N=55).  
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Table 2: Unstandardizeda coefficients of regression analysis of child health and parental stress as predictors of QI-Disability scores 

Predictor 

Outcome (QI-Disability Domain) 

B [95% CI] 

Total Physical Health Positive Emotions 
Negative 

Emotions 
Social Interaction Leisure Independence 

Unstandardized 

Child Physical 

Health 

3.58 

 [1.09, 6.03] 

p=0.006 

8.53 

[3.80, 13.3] 

p=0.001 

5.57 

[0.04, 11.10] 

p=0.048 

-1.64 

[-4.80, 1.52] 

p=0.301 

3.40 

[-0.49, 7.30] 

p=0.086 

3.20 

[-0.41, 6.81] 

p=0.081 

2.40 

[-1.06, 5.86] 

p=0.167 

Child Mental 

Health 

3.60 

[0.97, 6.22] 

p=0.008 

3.26  

[-1.72, 8.25] 

p=0.195 

3.00 

[-2.83, 8.84] 

p=0.306 

5.43 

[2.09, 8.75] 

p=0.002 

3.54 

[-57, 7.65] 

p=0.090 

3.34 

[-0.47, 7.15] 

p=0.084 

3.00 

[-0.65, 6.65] 

p=0.105 

Parental Stress 

0.22 

[-0.70, 1.14] 

p=0.639 

0.80 

[-0.95, 2.54] 

p=0.363 

0.48 

[-1.56, 2.53] 

p=0.636 

0.69 

[-0.78, 1.85] 

p=0.242 

-0.08 

[-1.52, 1.36] 

p=0.911 

-0.86 

[-2.19, 0.47] 

p=0.201 

0.27 

[-1.01, 1.54] 

p=0.676 
aUnstandardized coefficients represent the mean change in QI-Disability domain score per unit change in health (1-5 scale) or stress (1-16 scale) variable.  
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Table 3: Intra-class correlations (ICCs) between two administrations of QI-Disability separated by one month, 

before and after controlling for changes in child health and parental stress, as well as minimal clinically 

important difference values 

QI-Disability Domain Unadjusted ICC Adjusted ICC MCID* 

Total 0.71 0.80 4.83 

Physical Health 0.51 0.68 8.99 

Positive Emotions 0.50 0.58 11.21 

Negative Emotions 0.75 0.80 6.40 

Social Interaction 0.78 0.80 7.96 

Leisure 0.79 0.81 7.24 

Independence 0.90 0.91 6.90 

 

* Minimal clinically important difference (MCID) values calculated from adjusted ICCs and Time 1 Standard 

Deviations2 

 

 


