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Abstract

Background: This study investigated the completion rates, scores and factors

associated with non-completion and low scores on physical capability tests in a health

survey administered to adults with intellectual disabilities.

Method: Assessment comprised body mass index (BMI), the Short Physical Per-

formance Battery (SPPB), the timed up-and-go (TUG) test, the one-legged

stance (OLS) test; and gross motor, communication and behavioural functioning

tests.

Results: The completion rates among 93 participants (aged 17–78) were 46% for the

SPPB, 42% for the TUG, and 31% for the OLS. More severe intellectual disability

(OR = 3.12, p < .001) and lower BMI (OR = 0.859, p = .001) were related to test

non-completion. The SPPB scores were below the reference values from the general

population. Lower scores were associated with older age, motor disabilities and intel-

lectual disability severity.
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Conclusions: Including physical capability tests in health surveys among adults with

intellectual disabilities is important to monitor functional status and guide prevention

strategies.

K E YWORD S

body mass index, intellectual disability, physical capability, Short Physical Performance Battery,
timed up-and-go

1 | INTRODUCTION

Several studies have reported higher prevalence rates of conditions

such as epilepsy, obesity, asthma, diabetes and hypothyroidism

(Cooper et al., 2015; Folch et al., 2019; Perera et al., 2019); less pre-

ventative screening (Havercamp & Scott, 2015; Maltais et al., 2020);

and higher mortality rates among adults with intellectual disabilities

than among the general population (Cooper et al., 2020; Heslop

et al., 2014). Adults with intellectual disabilities often present below-

average physical performance (Hilgenkamp et al., 2012, 2013;

Lahtinen et al., 2007). The results of physical capability tests in health

surveys are important to inform health services and policy makers

about current health challenges.

In older adults, a low physical fitness level has been found to be

predictive of a decline in the ability to perform activities of daily living

(Oppewal et al., 2015), and physical fitness components have been

shown to be predictive of 5-year survival (Oppewal &

Hilgenkamp, 2019b). Individuals who do not complete physical capabil-

ity tests in health surveys or who achieve markedly low scores on such

tests may have health challenges (Oppewal & Hilgenkamp, 2019b) and

therefore be at risk of developing serious illness (Bergland et al., 2017).

Physical capability tests used in the general population rely on average

cognitive and physical abilities, and even short physical performance

batteries used for older adults (Guralnik et al., 1994) cannot be

assumed to be suitable for the population with intellectual disabilities

(Hilgenkamp et al., 2013). Recently, Oppewal and Hilgenkamp (2019a)

recommended a physical fitness test battery for adults with intellectual

disabilities (Oppewal & Hilgenkamp, 2019a). The present study contrib-

utes knowledge from a Norwegian investigation of adults with intellec-

tual disabilities where physical capability tests identical to those in a

health survey for the general population were administered (the

Tromsø Study).

Data on the completion rates of short physical capability test bat-

teries are limited for adults with intellectual disabilities. Hilgenkamp

et al. (2013) reported the feasibility of eight physical fitness tests to

be moderate to good in older Dutch adults with intellectual disabil-

ities, except those with profound intellectual disabilities (all tests),

with severe intellectual disabilities (response time and Berg Balance

Scale), and who used a wheelchair (all tests that involve the legs).

Others have reported that clinical tests of balance and gait are feasible

in adults with mild to moderate intellectual disabilities (Enkelaar

et al., 2013). Sufficient feasibility and test–retest reliability in lower

extremity strength tests in 29 adults with severe or moderate intellec-

tual and visual disabilities has been reported, but behaviour or

communication problems may influence the examination results

(Dijkhuizen et al., 2018).

Factors associated with scores on physical performance tests may

explain the variance in test results (Oppewal & Hilgenkamp, 2019a).

Lahtinen et al. (2007), in a Finnish longitudinal study, found a decline in

balance and manual dexterity during adulthood, with a significant rela-

tionship between balance and intellectual disability severity. In the

study by Enkelaar et al. (2013) on balance and gait performance in older

persons, associations with age, body mass index (BMI), and number of

co-morbidities were reported. In adults with visual and intellectual dis-

abilities, the two significant explanatory variables for scores on a modi-

fied Berg Balance Scale were the Barthel Index and the Gross Motor

Function Classification Scale (GMFCS) score (Dijkhuizen et al., 2018).

Factors associated with low scores on physical capability tests

used in health surveys have rarely been investigated in adults with

intellectual disabilities (Oppewal & Hilgenkamp, 2019a). The Short

Physical Performance Battery (SPPB) (Guralnik et al., 1994) is a well-

established tool for assessment of lower extremity physical capability.

It has been used in general population studies in Norway (Bergland &

Strand, 2019), for elderly people living in nursing homes (Sverdrup

et al., 2018), and in intervention studies involving individuals with mild

to moderate intellectual disabilities (Torres-Unda et al., 2017). The pri-

mary aims of this study were to (1) assess the completion rates of

physical capability measurements; (2) assess whether test completion

is associated with demographics and cognitive, gross motor, commu-

nicative and behavioural functioning; and (3) identify predictors of

physical capability test scores. A secondary aim in the study was to

compare physical capability test result with existing reference values

from the general population in the same area to document possible

disparities in people with intellectual disabilities and make meaningful

interpretation of physical capability (Bergland & Strand, 2019).

2 | METHODS

2.1 | Study design and setting

The North Health in Intellectual Disability (NOHID) study was a

population-based study including people with intellectual disabilities

who lived in five different municipalities in northern and central

Norway. Data were collected between October 2017 and December

2019. This study used NOHID data from the municipality of Tromsø,

which is the largest municipality in northern Norway and has 60,868

inhabitants aged 18 years or older (Statistics Norway, 2019). The
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prevalence of intellectual disability in adults is 0.5%–1%, and 0.45% of

this population receives welfare support (Skorpen et al., 2016;

Søndenaa et al., 2010); therefore, we expected that approximately

135–270 adults with intellectual disabilities received some sort of

support from the municipality. The main data collection methods

were questionnaires and interviews. The current study included

additional clinical measurements, specified below. For data collec-

tion, the web-based instrument REDCap (Research Electronic Data

Capture, Vanderbilt University, Nashville, TN) was used. The trial is

registered in the Clinical Trials Registry under identification number

NCT03889002.

2.2 | Participants

We included individuals with a verified diagnosis of intellectual disabil-

ity according to International Classification of Diseases 10th revision

(ICD-10) criteria (World Health Organization, 2019), who were aged

17 years and above, and who lived in Tromsø. According to official

municipality information, a total of 170 inhabitants had a diagnosis of

intellectual disability and received services from the municipality in

2017. Potential participants were identified through (1) the receipt of

specialised intellectual disability services at the University Hospital of

North Norway (UNN) or (2) information available from the municipal-

ity (receiving services). For the latter participant identification method,

staff from the municipality contacted the individual with intellectual

disability prior to researcher contact. There were no pre-defined

exclusion criteria. In line with previous studies on physical fitness tests

in adults with intellectual disabilities, both people with and without

co-occurrence of genetic diagnoses were included (Hilgenkamp

et al., 2013; Oppewal et al., 2018). Informed consent was obtained

from each individual or his or her legal representative. The study was

approved by the Committee for Medical Research Ethics, Health

Region North (2017/811), and the data protection officer at the UNN.

2.3 | Demographics, level of intellectual disability
and questionnaires

Information about age, gender and living conditions was collected

from the participants. Living situation was classified as living inde-

pendently in their own residence, living with family or living in a

group home with care. In Tromsø municipality, group homes have

individual apartments for those with intellectual disabilities in addi-

tion to shared areas. Information about intellectual disability degree

and concurrent genetic syndromes or autism was confirmed in the

participants' medical records. Intellectual disability degree was cat-

egorised as mild (IQ 50–69), moderate (IQ 35–49), severe (IQ 20–

34) or profound (IQ <20) (World Health Organization, 2019). For

eight individuals, the intellectual disability degree was unknown; it

was determined considering information about adaptive function-

ing and consultation with specialised intellectual disability health

service staff (Tassé et al., 2019).

The GMFCS classifies gross motor functioning into levels 1–5,

with lower levels indicating better function. The GMFCS was devel-

oped for children with cerebral palsy (Palisano et al., 1997) and has

high interrater reliability (McCormick et al., 2007). Individuals with

level 1 motor function may have limitations in advanced motor skills

(speed, balance) but generally walk unremarkably. Persons with level

2 motor function usually need to use railings on stairs and walk with-

out aid but may occasionally use devices such as crutches or a wheel-

chair. Persons with level 3 motor function require walking aids inside

and usually a wheelchair outside. Levels 4 and 5 generally indicate

wheelchair use. The GMFCS has been used but not validated in stud-

ies of adults with intellectual disabilities (Dijkhuizen et al., 2018).

The Communication Function Classification System (CFCS) clas-

sifies communication function into five levels, with lower levels indi-

cating better communication skills. Interrater reliability is high for

people with cerebral palsy (Hidecker et al., 2011), but validation in

adults with intellectual disabilities is lacking.

The Aberrant Behaviour Checklist-Community (ABC-C) is a rat-

ing scale with 58 items for the assessment of behavioural problems

in people with intellectual disabilities (Aman & Singh, 1994, 2017).

The items are grouped into five subscales: (I) Irritability (15 items),

(II) Social Withdrawal (16 items), (III) Stereotypic Behaviour

(7 items), (IV) Hyperactivity/Non-compliance (16 items) and

(V) Inappropriate Speech (4 items). Each item is rated on a four-

point scale from (0), not a problem, to (3), the problem is severe.

The Norwegian version of the ABC-C was found to have satisfac-

tory internal consistency, factor structure and divergent and con-

vergent validity (Halvorsen et al., 2019).

2.4 | Clinical measurements and physical
performance tests

BMI was calculated as weight in kilos divided by height in metres

squared and was classified as follows: underweight (<18.5 kg/m2),

normal weight (18.5–24.9 kg/m2), overweight (25–29.9 kg/m2) and

obese (≥30 kg/m2) (Bailey & Ferro-Luzzi, 1995). Height and weight

were measured on-site or, when that was not possible, were based on

self-reports. Height without shoes was measured with a stadiometer

(Seca 206, Hamburg, Germany). Weight without shoes and outdoor

garments was measured with a mechanical floor scale (Seca 761, Ham-

burg, Germany). For participants who were in a wheelchair or had dif-

ficulty standing on a small plate, a wheelchair weight (Seca

675, Hamburg, Germany) was used.

The SPPB is a screening tool originally designed to assess physical

performance and predict disability in the older population (Guralnik

et al., 1994). The SPPB mainly measures lower extremity function and

comprises three subtests. A score of 0 indicates inability to perform the

subtest, while a score of 4 indicates the highest level of performance.

The battery comprised the following tests: (1) static balance, tested with

the feet in side-by-side, semi-tandem and tandem positions; (2) gait

speed, assessed by two 4-m (13 ft) walking tests at the individual's habit-

ual pace, with the best result of the two tests retained; and (3) lower limb
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strength, assessed by the ability to rise from a chair with the arms folded

across the chest. The total score was the sum of the three test scores

and ranged from 0 to 12 points; 0–6 points was considered a low score,

7–9 points was a moderate score and 10–12 points was a high score

(Guralnik et al., 1994). In addition, raw scores on the gait speed (m/s) and

chair stand (seconds) tests are provided in this study.

The validity and reliability of the SPPB have been reported for older

adult populations (Guralnik et al., 1994) and for Norwegian populations

(Olsen & Bergland, 2017). Norwegian reference values for the general

adult population were recently established (Bergland & Strand, 2019).

The SPPB has been used in people with mild and moderate intellectual

disabilities (Torres-Unda et al., 2017). According to Oppewal and

Hilgenkamp (2019a), the SPPB may be calculated from tests included in

the fitness tests battery recommended for adults with intellectual

disabilities.

The timed up-and-go (TUG) test assesses basic mobility skills

(Podsiadlo & Richardson, 1991) and has been applied in people with

intellectual disabilities (Enkelaar et al., 2013). The subjects were seated

and instructed to stand up, walk 3 m, turn around, return to the chair and

sit down. The task was to be performed at an ordinary walking speed.

The TUG time was measured in seconds (Podsiadlo & Richardson, 1991).

The one-legged stance (OLS) test is a simple tool to measure

static aspects of balance (Springer et al., 2007). The subjects were

instructed to choose one foot to stand on for as long as possible for a

maximum of 30 s without moving the standing foot. They were

allowed to move the upper body and the raised foot. Timing was

stopped if the participants moved their standing foot or put their

raised foot on the floor. If participants managed to keep their balance

and felt safe, they were instructed to do the same with closed eyes.

The OLS has been found to have excellent interrater reliability in the

general population (Springer et al., 2007) and good reliability, with an

intraclass correlation coefficient of 0.88, in individuals with mild and

moderate intellectual disabilities (Blomqvist et al., 2012).

To complete the SPPB, TUG and OLS, the participants had to be

able to follow a basic set of instructions and to stand and walk inde-

pendently. Walking aids, such as walkers or canes, could be used if

necessary.

We defined non-completers as participants who either did not

attend the test appointment or failed to perform the tests but com-

pleted the questionnaires.

2.5 | Procedure

The tests were administered by an experienced intellectual disability

nurse (first author) or study nurses at the research unit. ‘Intellectual
disability nurse’ is the international title used for professionals with a

Norwegian 3-year university education for care and services for indi-

viduals with intellectual disabilities. The test administrators received

training in administering the tests from a research technician (physio-

therapist) (author AÅ) who had carried out the same tests in the

population-based Tromsø Study (Jacobsen et al., 2012). The following

adjustments to the test procedures were made in advance based on

experiences in previous studies in the general population and the

researchers' clinical knowledge regarding individuals with intellectual

disabilities: (1) the participant and next of kin were greeted in a

friendly manner in the sitting area to help the participant relax and

feel safe; (2) information about the study and the task to be per-

formed was provided; (3) the instructions for each test were simplified

and concretized; and (4) the researcher demonstrated the task. The

clinical measurements and physical performance tests were carried

out in a fixed order, in a calm atmosphere and with necessary breaks.

2.6 | Data analyses

Statistical analysis was performed using IBM SPSS Statistics for

Windows version 26.0. The data set was checked for normal distribu-

tion. Descriptive statistics including the frequency, mean, standard

deviation (SD), median and range were used to describe population

characteristics.

To assess the rate of completion of measurements and physical

capability tests, numbers and frequencies in relation to the total study

population were used.

Relationships of the variables with the completion/non-

completion of the SPPB test were investigated with cross tabulations

for nominal variables and with independent t-tests for continuous var-

iables. For ordinal scales (GMFCS, CFCS) and non-normally distributed

scales with low sample sizes (ABC-C subscales), comparisons were

made with non-parametric statistics (Mann–Whitney U-test). Then,

confounder-adjusted logistic regression analysis was performed to

determine which variables were associated with the completion of the

SPPB. A logistic regression analysis with the ‘enter’ method was per-

formed with backward, stepwise removal of non-significant variables.

The independent variables entered in the regression analysis were

age, gender and variables with p-values <.10 in the univariate analysis

(intellectual disability degree, BMI, GMFCS and CFCS levels, and

hyperactivity and inappropriate speech scores). The results are pres-

ented as adjusted odds ratios (ORs). Model fit was investigated using

the Hosmer–Lemeshow test. The amount of explained variance in the

outcome was investigated using Nagelkerke's R2.

Mean test scores were later compared with published normative

mean values for the SPPB, TUG and OLS. To identify factors associated

with physical capability test scores, ANOVA, and when appropriate, a

post hoc least significant difference (LSD) test, was used. p-values <.05

were regarded as statistically significant, and when Bonferroni correc-

tion was applied, p-values <.01 were considered significant.

3 | RESULTS

3.1 | Participant characteristics

In total, 93 of 182 eligible individuals with intellectual disabilities, rep-

resenting 51% of the identified intellectual disability population in the

municipality of Tromsø, participated. A flowchart of the recruitment
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process is shown in Figure 1. Due to Norwegian ethical rules, only

information on age and gender was available for the 89 individuals

who did not participate in the current study. Non-participants, with a

mean age of 42 years (SD = 16 years), were significantly older than

participants, with a mean age of 34 years (SD = 14 years) (p < .001).

The gender distribution was similar between the two groups.

Population characteristics are presented in Table 1; 58% were

men, and 42% were women. There were 7 (8%) participants aged less

than 20 years, 57 (61%) aged between 20 and 39 years, 23 (25%)

aged between 40 and 60 and 6 (6%) aged more than 60years.

3.2 | Test completion

Table 2 shows the number of participants who completed each

measurement and physical capability test. Fifty-three (57%) of the

93 participants completed one or more of the measurements or

tests. Weight and height were the most frequently completed

(57%) measurements. The completion rates were 46% for one or

more subtests of the SPPB, 42% for the TUG, 35% for the OLS

with eyes open and 20% for the OLS with eyes closed. Six of

26 participants (23%) with severe intellectual disability completed

the walking test of the SPPB (23%). One of the participants could

not follow the instructions for the balance tests in the SPPB, and

another participant refused to continue after the walking test in

Individuals with intellectual 

disabilities aged 17–78 years 

identified in Tromsø, Norway

N = 189 

Excluded 

N = 7 (2 deceased, 1 with 

invalid information, 2 

with complex diagnoses 

and lacking next of kin, 2 

without a diagnosis) 

Eligible individuals 

N = 182 

Participants in the study 

N = 93 

Participants who completed 

BP and BMI assessments 

N = 53 

Participants who completed 

physical capability tests 

N = 43 

Withdrew consent, N = 5 

Non-consenters, N = 84 

F IGURE 1 Flowchart of the study population selection

TABLE 1 Population characteristics (N = 93)

Characteristics Total, N = 93

Gender, n (%)

Men 54 (58)

Women 39 (42)

Age (year)

Mean (SD) 34.2 (13.9)

Median (range) 30 (17–78)

Level of ID, n (%)

Mild 31 (33)

Moderate 22 (24)

Severe 26 (28)

Profound 13 (14)

Unknown 1 (1)

Lives independently 14 (15)

Lives with family 25 (27)

Lives in a group home with care 53 (57)

Other 1 (2)

Work status, n (%)

Regular paid work 1 (1)

Work with support 18 (26)

Day centre work 14 (19)

Day centre activity 17 (24)

Other 20 (28)

GMFCSa, n (%)

Level 1 45 (48)

Level 2 32 (34)

Level 3 5 (5)

Level 4–5 12 (12)

CFCSb, n (%)

Level 1 19 (20)

Level 2 15 (16)

Level 3 29 (31)

Level 4 23 (25)

Level 5 7 (7)

aGross Motor Function Classification System, where level 1 is the highest

level.
bCommunication Function Classification System, where level 1 is the

highest level.
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the SPPB. The completion rate of the SPBB for people with mild

to moderate intellectual disabilities was 70%. Except for one per-

son, all participants with GMFCS levels 1 and 2 completed the

physical capability tests. Four participants with the lowest

communication function (CFCS levels 4–5) completed one or

more physical capability tests. Twelve participants did not com-

plete the OLS, mostly because the instructor or the participant

regarded it as unsafe.

TABLE 3 Demographic and clinical characteristics of completers and non-completers of SPPB tests

Characteristics Total, N = 93 SPPB completers, n = 43 SPPB non-completers, n = 50 p-Value

Gender, n (%)

Men 25 (58) 29 (58) .989

Women 18 (42) 21 (42)

Age (year)

Mean (SD) 34 (14.0) 34 (13.8) .864

Level of ID, n (%)

Mild* 23 (53) 8 (16) .001

Moderate 14 (33) 8 (16)

Severe 6 (14) 20 (40)

Profound 0 13 (26)

Unknown 0 1 (2)

Down syndrome 14 (33) 9 (18) .046

Weight*

Mean (SD) 70.6 (21.6) 80.2 (21.7) 61.7 (17.4) .001

Range 32.4–145.0 34.0–145.0 32.4–105.0

Body mass index (BMI)*

Mean (SD) 26.7 (6.7) 30.0 (6.6) 23.5 (5.1) .001

Range 14.5–45.0 16.2–45.0 14.5–39.2

≤18.5, underweight*, n (%) 9 (10) 1 (2) 8 (17) .001

18.5–25, normal, n (%) 32 (36) 10 (23) 22 (48)

26–29, overweight, n (%) 20 (23) 11 (26) 9 (20)

≥30, obesity, n (%) 28 (31) 21 (49) 7 (15)

GMFCS, n (%)

Level 1 45 (48) 26 (60) 19 (38) .01

Level 2 32 (34) 16 (37) 16 (32)

Level 3 5 (5) 1 (2) 4 (8)

Level 4–5 11 (13) 0 11 (22)

CFCS, n (%)

Level 1* 19 (20) 13 (30) 6 (12) .001

Level 2 15 (16) 12 (28) 3 (6)

Level 3 29 (31) 14 (33) 15 (30)

Level 4 23 (25) 4 (9) 19 (38)

Level 5 7 (7) 0 7 (14)

ABC-C, mean (SD) (n = 91) (n = 42) (n = 49)

Irritability 4.5 (6.0) 3.7 (5.7) 5.2 (6.3) .149

Social withdrawal 3.0 (3.6) 2.6 (3.4) 3.3 (3.8) .246

Stereotypic behaviour 1.0 (1.9) 0.9 (1.6) 1.1 (2.2) .304

Hyperactivity/non-compliance 5.3 (6.7) 4.0 (5.8) 6.5 (7.3) .090

Inappropriate speech 1.8 (2.5) 2.2 (2.7) 1.4 (2.2) .048

Note: Level of ID: chi-square test with three categories, with severe and profound ID collapsed into one category. BMI categories: chi-square test with

three categories, with underweight and normal weight collapsed into one category.

*p-Values < .01 after Bonferroni correction.
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3.3 | Predictors of SPPB completion

As shown in Table 3, SPPB completers had a higher proportion of mild

to moderate intellectual disability than non-completers (p < .001).

SPPB completers had a higher BMI than non-completers, and 75%

were overweight (26%) or obese (49%). In contrast, non-completers

had a significantly higher proportion of underweight, at 17% com-

pared to 2% (χ2 = 15.92, p < .001).

Multiple logistic regression analysis suggested a final model with

two variables that predicted completion of the SPPB: higher cognitive

function (level of intellectual disability) (OR 3.12, 95% CI 1.172–5.66,

p < .001) and higher BMI (OR 0.86, 95% CI 0.78–0.94, p = .001). The

Hosmer–Lemeshow test indicated a good model fit (χ2: 3.09, df = 8

and p = .929). Nagelkerke's R2 was 0.498.

3.4 | Physical capability test scores and score
predictors among participants

The results of the SPPB and the three subtests are presented by gen-

der and age in Table 4. The mean total SPPB score was 8.1 (range 0–

12). The proportion of participants with a high score (11–12) was

approximately 25%, indicating a ceiling effect. Younger participants

performed better than older participants (p = .040). Higher total SPPB

scores were predicted by younger age (<40 years) and less-severe

intellectual disability. Regarding motor functioning, only participants

with the two highest levels according to the GMFCS were compared,

and there were significant differences in the SPPB total score (9.4

vs. 6.2, p < .001), walking speed (0.9 vs. 0.7 m/s, p = .10), and sit-to-

stand results (12.8 vs. 18.7 s, p < .01). Participants with a normal BMI

walked faster (1.0 m/s) than obese individuals (0.7 m/s, p = .04).

Fewer participants completed the TUG and OLS, and fewer signif-

icant associations were found, but the raw results yielded convergent

findings.

3.5 | Physical capability test scores among
participants compared to reference values in the
general population

Considering the recently published normative mean values for the

general Tromsø population (Bergland & Strand, 2019), the partici-

pants' scores were lower than those for both men and women aged

more than 85 years (Table 4). Compared with the normative walking

speed in the general population from the Tromsø Study, the partici-

pants had the same 4-m walking speed (m/s) as 85-year-old men in

the general population (0.9 m/s), and women walked even more

slowly (0.8 m/s).

As presented in Table 5, the total mean TUG score of the

39 participants was 12.1. There was a significant male bias in the

study sample. Compared to the normative mean values for the gen-

eral Norwegian population reported by Svinøy et al. (2020), the

TABLE 4 Means and confidence
intervals of the SPPB (n = 43) scores for
participants with ID and the normative
mean values from a reference population

Total SPPB score 4 m walking speed (m/s) Sit to stand (s)

M (95% CI) M (95% CI) M (95% CI)

Total 8.12 (7.26–8.98) 0.82 (0.74–0.91) 14.7 (12.8–16.7)

Gender

Men 8.3 (6.97–9.59) 0.9 (0.74–0.97) 13.8 (11.95–15.72)

Women 7.9 (6.78–8.99) 0.8 (0.65–0.90) 15.9 (11.85–19.91)

Age

<40 years 8.6 (7.71–9.54)* 0.9 (0.77–0.96) 13.7 (12.16–15.25)

≥40 years 6.6 (4.57–8.70) 0.7 (0.52–0.85) 18.1 (10.60–25.69)

Level of ID

Mild 9.26 (8.22–10.30)** 0.91 (0.80–1.03) 12.6 (10.8–14.4)*

Moderate 7.29 (5.79–8.78)* 0.70 (0.56–0.85) 17.6 (12.6–22.5)*

Severe 5.67 (2.72–8.61)** 0.76 (0.50–1.02) 17.2 (11.8–22.7)

Normative mean valuesa

Men age 40 years 11.99 1.32 7.4

Men age 80 years 10.41 0.99 11.4

Men age 85 years 9.80 0.90 12.4

Women age 40 years 11.88 1.31 7.9

Women age 80 years 9.75 0.96 12.3

Women age 85 years 9.06 0.89 12.9

Note: SPPB total score and 4 m walking speed: Higher scores indicate better functioning. Sit to stand in

seconds: Fewer seconds indicate better functioning.
aNormative mean values from Bergland and Strand (2019).

*p < .05; **p < .01.
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mean scores in the present study sample were lower than those for

both men and women aged more than 80 years. The scores of

women in the study sample were lower than the normative values

for both men and women aged more than 84 years (Svinøy

et al., 2020).

Additionally, scores on the OLS with eyes open, performed by

29 participants, and the OLS with eyes closed, performed by 19 partic-

ipants, were lower than the reference values published by Springer

et al. (2007).

4 | DISCUSSION

The completion rates for the SPPB, TUG and OLS were 46%, 42% and

31%, respectively. The SPPB had good feasibility for individuals with

mild and moderate intellectual disability and low feasibility for individ-

uals with severe intellectual disability, in accordance with a study by

Oppewal and Hilgenkamp (2019a). The most important independent

explanatory factors for non-completion were a more severe degree of

intellectual disability and lower BMI. Compared to the normative ref-

erence values from the general Norwegian population, the partici-

pants' physical capability results were significantly worse than those

of older adults.

4.1 | Test completion

Epidemiological studies on physical test performance in adults with

intellectual disabilities are scarce (Oppewal & Hilgenkamp, 2019a).

Half of the participants who completed questionnaires did not com-

plete the physical capability tests, a result in line with the large

Healthy Ageing and Intellectual Disability (HA-ID) study (n = 10,150,

aged 50 years and above) in the Netherlands (Hilgenkamp

et al., 2013). Inclusion criteria will be crucial for the degree of test

completion. The HA-ID study had broader inclusion criteria than our

study, as people with borderline intellectual disabilities were also

included. In our study, the SPPB, for which participants obtained a

score even if just one subtest was completed, had a higher completion

rate than the TUG and OLS. No participants with severe intellectual

disability completed the OLS, mainly because the instructor or the

participant considered it to be unsafe. Therefore, it was not possible

to conclude if the instructions were too complex or the participant

was being asked for perform a skill they typically do not perform.

However, one of the participants could not follow the instructions for

the balance test in the SPPB, and another participant refused to con-

tinue with testing after the walking test in the SPPB.

The simple walking test, which is the first subtest in the SPPB,

had the highest completion rate. The finding of good feasibility of the

TABLE 5 Test results for participants in the TUG test and OLS test with eyes open (OLS1) and eyes closed (OLS2) and the normative mean
values from a reference population

TUG (s) OLS1 (s) OLS2 (s)

Mean (95% CI),
n = 39

Mean (95% CI),
n = 29

Mean (95% CI),
n = 19

Total 12.1 (11.05–13.07) 16.9 (12.52–21.22) 11.01 (6.39–15.63)

Gender

Male 11.1 (9.76–12.37)* 18.5 (12.94–24.08) 9.6 (4.80–14.49)

Female 13.2 (11.69–14.75) 14.5 (6.72–22.37) 14.0 (0.65–27.29)

Age groups, years

<40 11.7 (10.60–12.88) 17.7 (13.07–22.33) 11.5 (6.32–16.63)

≥40 13.1 (10.57–15.67) 11.7 (9.10–32.46) 7.0 (22.46–36.61)

Level of ID

Mild 11.1 (9.77–12.53) 19.3 (13.71–24.97) 11.6 (5.66–17.48)

Moderate 13.2 (11.61–14.78) 12.8 (5.51–20.16) 10.0 (0.12–19.96)

Severe 13.9 (8.82–18.95) – –

Normative mean valuesa

Men aged 40–49 – 40.1 7.3

Men aged 60/60–69 8.2 28.7 3.1

Men aged 80/80–99 10.4 5.6 1.3

Men aged 84 years 11.2 –

Women aged 40–49 – 40.4 7.4

Women aged 60/60–69 7.8 25.1 2.5

Women aged 80/80–99 11.0 7.4 1.4

Women aged 84 years 12.0 – –

aThe normative values for TUG scores are from Svinøy et al. (2020), and those for the OLS scores are from Springer et al. (2007). The OLS scores used are

for the age groups 40–49, 60–69 and 80–99 years.

*p < .05.
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walking test has also been reported by others (Enkelaar et al., 2013;

Hilgenkamp et al., 2013). The good feasibility of the TUG is in accor-

dance with the findings of Enkelaar et al. (2013). The sit-to-stand

SPPB subtest has similarities to the 30-second chair stand test used

by Dijkhuizen et al. (2018) in 29 individuals with moderate to severe

intellectual and visual disabilities. They reported better feasibility than

that in the present study. The divergent findings may emphasise the

importance of detailed sample descriptions and the uniformity of

tests.

In addition to disabilities, reasons for not completing tests may

include difficulties with attending the examination due to lack of

transport, support persons or desire to perform tests (Brooker

et al., 2014). These proposed reasons are in line with our experiences.

Research involving people with intellectual disabilities often meets

practical challenges, such as recruiting participants by engaging care-

takers and ensuring that the participants understand the assessment

tasks and can follow instructions (Brooker et al., 2014; Feldman

et al., 2014; Mulhall et al., 2018).

A more pedagogical approach to testing may lead to better suc-

cess in testing, even for individuals with more severe intellectual dis-

abilities (Dijkhuizen et al., 2018). Motivational issues of importance in

physical activity participation could be of importance in test participa-

tion (Michalsen et al., 2020).

4.2 | Characteristics of the SPPB test completers

Increased occurrence of both overweight and underweight among

adults with intellectual disabilities has been observed in several stud-

ies (Folch et al., 2019; Oppewal & Hilgenkamp, 2018; Torres-Unda

et al., 2017). We found that completers had higher rates of over-

weight and obesity than non-completers, who had a higher rate of

underweight. These findings call for special attention to adults with

intellectual disabilities who do not attend or complete tests in health

surveys, as they could be at high risk for poor general health. Consis-

tent with other studies, the second main explanatory factor for SPPB

completion was less-severe intellectual disability (Hilgenkamp

et al., 2013). The other significantly associated factors in the univari-

ate analysis, namely, gross motor and communication function and

hyperactivity, were not significant in the final multiple logistic regres-

sion model.

4.3 | Physical capability test result compared to
reference values from the general population

Physical capability results for the SPPB and the TUG were on average

markedly poorer than recently published reference values for the Norwe-

gian general population (Bergland & Strand, 2019; Svinøy et al., 2020).

The participants had a mean age of 34 years but had, on average, poorer

performance on the SPPB than 85-year-olds in the general population of

the same city (Bergland & Strand, 2019), and TUG scores were lower

than the reference values for 80-year-olds (Svinøy et al., 2020). The test

results were comparable to those in a somewhat older population with

intellectual disabilities (mean age 48.9) reported by Torres-Unda

et al. (2017). Even poorer TUG test results than in the present study

were found in other studies of individuals with intellectual disabilities

(Enkelaar et al., 2013; Hakim et al., 2017). Fewer participants completed

the OLS than the SPPB and TUG. The OLS with eyes open was also used

in a study by Enkelaar et al. (2013) in older persons with mild to moder-

ate intellectual disabilities, in which the mean scores were far lower than

those in the present study. The finding of a ceiling effect on the SPPB

indicates that the SPPB should not be used as the only physical capability

test in a screening battery. The test battery proposed by Oppewal and

Hilgenkamp (2019a) involves tests that were selected based on feasibil-

ity, reliability, validity and possibility for interpretation of the results. The

OLS is included in this battery, but it requires holding the position for a

maximum of 10 s, which is in contrast with our procedure that required

holding the position for a maximum of 30 s. A ceiling effect was found

for the OLS in young people with mild to moderate intellectual disabil-

ities in the study by Blomqvist et al. (2012), but this result was not found

in the present study. Correlation analysis was not performed between

the physical capability tests used in this study. Validation analysis of tests

could be relevant for future research, as well as validation of physical

capability tests against measures of activities of daily living. Developing

and exploring physical capability tests for individuals with more severe

intellectual disability should be a research focus, as it is now a neglected

research area.

A strength of this study is the municipality-based design as part

of a health indicator study. As in a previous Norwegian prevalence

study (Søndenaa et al., 2010), the study sample was mainly

restricted to individuals with intellectual disabilities receiving some

sort of municipality-based services. Recruitment of approximately

50% of the eligible individuals in the municipality is regarded as a

satisfactory result compared to those in other studies in people

with intellectual disabilities (Hilgenkamp et al., 2013) and in the

Tromsø Study in the general population in the same city (The

Tromsø Study, 2020). Standardised physical capability tests used in

population-based studies allowed the comparison of the results

with reference values from the general population in the same geo-

graphic area. Except in the Netherlands, little research has been

conducted on this important topic in adults with intellectual

disabilities.

The generalizability of the results is limited by the small sample

size and the younger mean age in participants than in non-partici-

pants. In line with another study (Lahtinen et al., 2007), we found

higher test scores in younger than older adult individuals with intellec-

tual disabilities. Therefore, it is possible that if the participation rate

had been higher, the physical capability test results would have been

even poorer. Since not all participants' heights and weights were mea-

sured at the study site, we had to rely on self-reports for non-

attenders. This could have affected the precision of the reported BMI

values.

A lack of validation of the GMFCS and CFCS tools, as well as

physical capability tests in adults with intellectual disabilities is

another limitation in this study.
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5 | CONCLUSIONS

The well-established SPPB and TUG tests had good feasibility for peo-

ple with mild and moderate intellectual disability. Completion rates in

those with severe intellectual disability were low. Participants' test

scores were well below normative reference values, which calls for

increased attention to physical activity support for individuals with

intellectual disabilities of all ages and the identification of physical

capability tests that can be applied in a wider population with intellec-

tual disabilities. Last, individuals who fail to attend health surveys

could be at risk of health conditions associated with underweight.
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