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Measuring Functional Limitations in Rising and Sitting 
Down: Development of a Questionnaire 
Leo D. Roorda, MD, PT, Marij E. Roebroeck, PhD, Gustaaf J. Lankhorst, MD, PhD, Theo van Tilburg, PhD, 
Lex M. Bouter, PhD 

ABSTRACT. Roorda LD, Roebroeck ME, Lankhorst GJ, 
van Tilburg T, Bouter LM. Measuring functional limitations in 
rising and sitting down: development of a questionnaire. Arch 
Phys Med Rehabil 1996;77:663-9. 

Objective: Develop and test a self-administered question- 
naire that measures perceived and actual functional limitations 
in rising and sitting down. 

Setting: Private practices for physical therapy and outpatient 
clinics of hospitals and rehabilitation centers. 

Patients: 345 outpatients (43% male, aged 14 to 92 years) 
with different grades of functional limitations and different 
types of lower extremity orthopedic or rheumatologic disorders. 

Methods: The Questionnaire Rising and Sitting Down (QR& 
S) was developed on the basis of a literature review and careful 
operationalization of functional limitations. Five dimensions 
concerning different objects (high chair, low chair. toilet, bed, 
and car) and one global dimension were postulated to be con- 
tained in the instrument. Mokken scale analysis was used to 
test the postulated dimensions (scalability coefficient H). Fur- 
thermore, robustness with respect to patient characteristics was 
determined, as well as intratest reliability (reliability coefficient 
Rho), test-retest reliability (intraclass correlation coefficient 
[ICC]), content validity (coverage of operdtionalizcd aspects), 
and construct validity (testing of seven hypotheses). 

Results: Mokkcn scale analysis confirmed the existcncc of 
S object dimensions (H = .53-S9). However, two global dimcn- 
sions wcrc found (H = SO-.54). The resulting hierarchical 
scales, consisting of subsets of the 32 final QR&S items, arc 
robust and measure functional limitations in a reliable (Rho .77- 
.91; ICC .72-.90) and valid (3 out of 4 aspects covered, 2 
hypotheses rejected for 3 out of 7 scales) manner. 

Conclusion: The QR&S is a reliable and valid self-adminis- 
tered questionnaire. It consists of hierarchical scales and mea- 
sures perceived and actual functional limitations in rising and 
sitting down. 

0 IYY6 by the American Congress of Rehahilitution Medicine 
and the American Acudcmy of Physicd Medicine und Rehuhili- 
ration 

R KING AND SITTING DOWN arc basic mobility skills’ 
that play a critical role in independence and mobility. Prob- 

lems with rising and sitting down are especially prevalent in 

(* IYYh hv Ihe American Congrcsx of Keh:lhllitation Medicine and the Amcriran 
Academy 01 t’hywal Medicine and Kehahlhrarmn 

oOO3 ‘NWIW7707- WJ?$?.lWO 

the arthritic and the elderly. Munton and coworkers’ found that 
42% of a study population in this category reported difficulty 
with rising from and 23% with sitting down into their easy 
chairs. In the noninstitutionalized Dutch population, 7% of the 
general population and 36% of the elderly population (those 85 
years and older) reported difficulty with rising or sitting down.’ 

Although rising and sitting down is of critical importance in 
maintaining independence, there has been little insight into the 
actual functional limitations that patients perceive at home when 
rising and sitting down. Furthermore, little is known about fac- 
tors that contribute to the problems in rising and sitting down 
and the prevalence of different grades of limitations in various 
patient groups. It appears. then, that an assessment instrument 
is needed to study these phenomena adequately. 

To our knowledge, such a comprehensive and detailed instru- 
ment is not yet available. Existing instruments’l-’ only provide 
a global measure of functional limitations in rising and sitting 
down, because these limitations arc not the primary goal of 
measurement. Other instruments’.” are disease-specific, making 
valid comparisons of results across diagnostic categories impos- 
sible. Some instruments’.“~” measure patients’ performance 
competence in a laboratory setting; however, competence in 
a laboratory setting does not necessarily indicate competent 
performance in a patient’s own environment” and the conse- 
quent absence of problems at home. Similarly, incompetence 
in a laboratory setting does not necessarily indicate perceived 
problems in the patients’ own environment. 

Since existing instruments did not meet our needs, we decided 
to develop a questionnaire to assess perceived and actual liunc- 
tional limitations in rising and sitting down at home. The qucs- 
tionnairc was intended to be a discriminative index,“’ measuring 
cross-sectional differences between patients, to distinguish be- 
tween patients with varying degrees of limitations in rising and 
sitting down. Furthermore, the questionnaire had to be applica- 
hle in clinical and survey studies. For clinical studies the ques- 
tionnaire had to provide a comprehensive and detailed picture 
of limitations, while for survey studies a more global picture 
would suffice. Finally, the questionnaire had to bc applicable 
to outpatients with different degrees of functional limitations 
and different types of orthopedic or rheumatological lower ex- 
tremity disorders in order to make comparisons across diagnos- 
tic categories. 

This article reports on the development and testing of the 
Questionnaire Rising & Sitting Down (QR&S). The testing in- 
volved the study of scalability, robustness, and reliability, as 
well as content and construct validity. 

METHODS 

Item Selection 
Items were derived from a literature review on rising and 

sitting down. On the basis of this review, and to create a comprc- 
hcnsive and detailed measure of limitations in rising and sitting 
down, it was decided to measure limitations in rising and sitting 
down regarding five objects-(l) high chair, (2) low chair, 
(3) toilet, (4) bed, and (5) car---thereby assuming 5 object 
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dimensions. Furthermore, one global dimension was postulated 
to be present which underlies the five object dimensions. For 
each of the five objects, the aspects (1) velocity, (2) use of 
arm(rest)s, (3) use of help, and (4) “other differences” in per- 
formance (eg, shifting forward before rising) were operationa- 
lized. Items were formulated in behavioral terms. Dichotomous 
response options were chosen to facilitate uniform interpreta- 
tion.‘” 

A draft version of the QR&S was pretested twice and sub- 
jected to the opinions of experts (physicians, physical and occu- 
pational therapists, and sociologists) resulting in rewording of 
some items and patient instruction. This revision resulted in a 
questionnaire with 54 items which was used in this study. A 
summary of the patient instruction and the (final) item set are 
listed in the Appendix. 

Study Population 
Patients had to meet the following criteria: (1) be 12 years 

of age or older, (2) be living at home, and (3) have had an 
orthopedic or rheumatologic disorder of the lower extremity for 
at least 2 weeks. Consecutive eligible cases were sampled from 
(1) 7 private practices for physical therapy, (2) 4 outpatient 
clinics of hospitals (orthopedic, rehabilitation, rheumatology, 
and trauma departments), and (3) 7 outpatient clinics of rehabili- 
tation centers. The sample strategy was intended to represent 
patients with different grades of functional limitations in rising 
and sitting down and aimed at recruiting equal numbers of 
patients for the three different settings. 

The patients completed the self-administered questionnaire 
at home and gave additional information about age, sex, educa- 
tional level, disorder, and the way the questionnaire was filled 
in (alone or with help from another person). The information 
about the disorder was checked by their doctors or therapists. 

Item Scaling and Reduction 
The postulated existence of 5 object dimensions (high chair, 

low chair, toilet, bed, and car) and 1 global dimension was 
tested using Mokken scale analysis,20~2’ which can be viewed 
as a probabilistic version of Guttman scale analysis or more 
generally as a nonparametric approach to item response theory. 
Mokken scale analysis assumes the existence of a latent unidi- 
mensional scale (eg, “functional limitations”) represented by 
a set of dichotomous items related to this scale. When scale 
criteria are met (see below), the respondents can be ordered 
with respect to this latent scale by means of the item set. Further- 
more, the items can also be ordered hierarchically with respect 
to this latent scale. Thus, when items representing serious func- 
tional limitations are answered affirmatively by the respondents, 
items representing less serious limitations will also be predomi- 
nantly answered affirmatively by the respondents. 

Scale criteria are met when all coefficients of scalability for 
pairs of items (%) are positive, while the scalability coefficients 
for the items in relation to the scale at issue (Hi) and for the 
whole item set (H) do not fall below a positive constant (c) 
chosen by the investigator. A minimum value of c = .30 is 
recommended,*’ but higher values for H, and H imply fewer 
violations and thus a better hierarchy. A rule of thumb is to 
speak of a “strong scale” for H zz SO, of a “moderate scale” 
for .40 5 H < SO, and of a “weak scale” when .30 5 H < 
.40.” H is based on the number of “correct” answers by the 
respondents to the items representing less serious limitations, 
given their answers to items representing serious limitations. 
More specifically, H equals one minus the number of correct 
answers expected (by answer frequency) divided by the number 
of correct answers found. 
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When these scale criteria are met, the order of the subjects 
on the latent scale corresponds with the number of affirmative 
responses the subjects give to the item set. This is called the 
sum score. To permit mutual comparison of scales with different 
numbers of items, the scale sum scores are standardized, ie, 
scores (range 0 to 10) are calculated as the proportion of the 
total possible score for the scale at issue multiplied by ten. The 
hierarchical order of the items corresponds with the order of 
the proportion of subjects responding affirmatively to the items, 
as expressed in the item mean score. 

Robustness 
Robustness is concerned with differences between subgroups 

of patients in scalability of the item set.*“.” Differences in scala- 
bility induce bias when comparing subgroups. In this study, 
subgroups were distinguished by (1) age (younger than 55 years 
versus 55 years and older), (2) sex, (3) educational level (pri- 
mary versus secondary school), (4) localization of the disorder 
(unspecified, foot/ankle, knee, hip, multiple localizations), (5) 
type of disorder (unspecified, soft tissue injury, postfracture, 
osteoarthritis, rheumatoid arthritis, postoperative, amputation, 
peripheral neurologic, multiple disorders), (6) setting (private 
practice for physical therapy, hospital, rehabilitation center) and 
(7) questionnaire administration (filled in alone versus with the 
help of another person). Robustness was tested by performing 
a significance test (a < .05) for independent H values of the 
subgroups” based on the coefficient of scalability H and its 
standard error.20 

Reliability 
Reliability refers to the reproducibility of measurements with 

an instrument.24 The intratest reliability was determined by cal- 
culating the reliability coefficient Rho. In a typical Mokken 
scale there is a substantial variation in the level of item difficul- 
ties. In such cases Cronbach’s alpha strongly underestimates 
the intratest reliability.” 

Test-retest reliability was determined on a subgroup of pa- 
tients from the rehabilitation outpatient hospital clinic. This 
subgroup consisted of 28 patients with stable disease, according 
to their doctors. These patients filled in the questionnaire twice 
with a l-week interval. To estimate the test-retest reliability of 
the scale sum scores the intraclass correlation coefficient was 
calculated.2h 

Content Validity 
Content validity refers to the completeness with which an 

index covers the important areas of the domain that it is at- 
tempting to represent.” The questionnaire was based on an 
extensive literature review of rising and sitting down, resulting 
in the operationalization of limitations in rising and sitting 
down, focusing on different objects (eg, high chair) and on 
different aspects (eg, velocity). Furthermore, patients and ex- 
perts were invited during pretesting to check the item set for 
completeness. After item reduction, coverage of the operationa- 
lized objects and aspects was checked once more. 

Construct Validity 
Construct validity is concerned with the extent to which a 

particular measure relates to other measures in a manner that 
is consistent with theoretically derived hypotheses concerning 
the concepts that are measured.‘” Before examining our data 
we formulated seven hypotheses: the functional limitation sum 
scores for all scales will show significant ((w < .05) positive 
correlations with (1) a doctor’s or therapist’s global assessment 
of functional limitations (as measured on a lo-point scale), 
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Table 1: Characteristics of the Study Population (n = 345) 

Age 
Mean (SD) 
Range 

Gender f%) 
Female 
Male 

Educational level 1%) 
Primary school 
Secondary school 

Localization of disorder 1%) 
Foot 
Ankle 
Lower leg 
Knee 
Upper leg 
Hip 
Back 
Multiple localizations 
Unspecified 

Type of disorder f%) 
Soft tissue injury 
Postfracture 
Osteoarthritis 
Pain (of unknown origin) 
Rheumatoid arthritis 
Postoperative 
Amputation 
Peripheral neurologic 
Multiple disorders 
Unspecified 

Setting 1%) 

52 (211 
14-92 

56 
44 

26 
74 

6 
6 
5 

29 
2 

12 
2 
9 

29 

11 
7 

10 
3 

13 
18 

7 
5 
8 

18 

Private practice for physical therapy 
Hospital 
Rehabilitation center 

Questionnaire administration f%) 
Filled in alone 
Filled in with help from another person 

26 
41 
33 

82 
18 

(2) self-assessed functional limitations in walking outdoors and 
walking stairs’ (as measured by a preliminary questionnaire 
about functional limitations in walking and walking stairs), (3) 
self-assessed walking distance and time, and self-assessed num- 
ber of flights of stairs walked (as measured by a l3-, 1 I-, and 
‘j-point scale, respectively), and (4) the age of the patient.’ 
Furthermore, functional limitations sum scores for all scales 
will show no statistically significant (a < .05) difference be- 
tween (5) male and female patients. Finally, functional limita- 
tions sum scores for all scales will be signiticantly ((Y < .05) 
smaller (6) for private practice patients than for hospital patients 
and (7) for hospital patients than for rehabilitation center pa- 
tients. 

Doctors and therapists were instructed to assess functional 
limitations independently from patients’ responses to the qucs- 
tionnaire. To test the hypotheses, Spearman’s rank correlation 
coefficient (one-tailed) was used, as well as the Mann-Whitney 
test (hypothesis 5, two-tailed; hypotheses 6 and 7, one-tailed). 

RESULTS 

Patients 

Rctwcen 1991 and 1993 the QR&S was tilled out at home 
by 345 patients living in the Amsterdam region. The study 
population characteristics are shown in table I. 

Scalability 

Mokken scale analysis confirms the existence of five object 
dimensions. Five strong (H 2 .53) hierarchical unidimensional 
scales can be formed, with 6 (high chair), 7 (low chair), 6 

(toilet), 6 (bed), and 7 (car) items, respectively (table 2). The 
severity of functional limitations increases in the scales from 
top to bottom. For example, in scale I (high chair) minor limita- 
tions in rising and sitting down involve the use of the arms 
during rising. An increase in limitation involves the use of 
arms during sitting down. A further increase results in a longer 
duration of rising and makes patients sit only in high chairs 
with armrests. Severe limitations bring about sitting down in a 
different manner (involving dropping) and a longer duration of 
sitting down. 

Furthermore, Mokken scale analysis confirms the existence 
of one global dimension underlying the five object dimensions, 
albeit, with the characteristics of a weak scale (H = .39, data 
not shown). Therefore, to obtain a strong scale (H 2 .50), the 
less well-fitting items were removed. This resulted in a first 
combination scale containing 14 items about functional limita- 
tions in rising and sitting down with respect to high chairs, 
toilets, and beds (table 2). Mokkcn scale analysis of the removed 
items revealed a second strong combination scale. This second 
combination scale contains nine items about low chairs and cars 
(table 2). The resulting object and combination scales comprise 
32 (out of 54) items. 

With regard to the resulting scales, it can bc observed that 
items about both rising and sitting down regarding a specific 
object fit into the same scales. This phenomenon applies to all 
scales. Furthermore, it can be noted from the similarly worded 
items (which differ only with respect to rising or sitting down) 
that minor limitations involve problems with rising, whereas 
with an increase in limitations problems with sitting down arc 
evoked as well (cg, table 2: items I and 5). This pattern applies 
to all items. Finally, it is observed that, with respect to the 
objects high chair (I), low chair (2). toilet (3). and bed (4). 
minor limitations involve the use of arms during rising, whereas 
an increase in limitations results in rising in a different manner 
or a longer duration of rising (eg, table 2: items 2, 6, and 18, 
and items 4, I I, and 12). The same pattern is found for sitting 
down. 

Robustness 
Robustness of all object and combination scales was tested 

(table 3). Scalability does not differ significantly with respect 
to sex. educational level, localization of disorder. and setting. 
Scalability differs signiticantly with respect to age for two scales 
(bed. p < .Ol; combination scale I. p < .Ol) and questionnaire 
administration for one scale (toilet, p < .05). Differences in 
scalability with respect to type of disorder (high chair, p < 
.OOl: low chair, p < .()I; bed, p < .05) arc mainly attributable 
to the patients with rheumatoid arthritis. The H values for this 
patient group arc relatively low (high chair, H = .39; low chair, 
H = .27; bed, H = .35). Results indicate that the scales arc in 
general robust. 

Reliability 
The reliability cocfticient Rho for object and combination 

scales ranges from .77 to .9l (table 2). indicating that the in- 
tratest reliability of the scales is good.-” The intraclass corrcla- 
tion coefficient ranges from .72 to .90 (table 3). indicating test- 
retest reliability of the scale sum scores is in general sufficient.“’ 

Content Validity 
The object scales I to 5 comprise 32 items in total. Concem- 

ing the operationalized objects, 6 statements related to high 
chairs, 7 to low chairs, 6 to toilets, 6 to hcds. and 7 to cars. 
Furthermore, with respect the operationalizcd aspects, IO statc- 
ments related to velocity, I3 to use of arm(rcst)s. none to USC 
of help, and 9 to “other differences” in performance. 
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Table 2: Scalability (According to Mokken Scale Analysis) of the 32 OR&S Items, and the Scalability, lntratest Reliability, and Median (IQRI 
Standardized Sum Scores of the OR&S Scales 

Item* MWl’ 

Combination Scale 
SC& 

1. High Chair, 2. Low Chair 
1. High Chair 2. Low Chair 3. Toilet 4. Bed 5. Car Toilet, and Bed and Car 

Minor Limitations 
1. Car, R in a different way (13) 
2. Bed, R always with arms (1 I) 
3. Car, R longer (12) 
4. Low chair, R always with arms (5) 
5. Car, SD in a different way (27) 
6. Bed, R via edge (10) 
7. High chair, R always with arms (2) 
8. Car, SD longer (26) 
9. Car, R always with both arms (14) 

10. Toilet, R always with holding fast (8) 
11. Low chair, R longer (3) 
12. Low chair, R via edge (4) 
13. Toilet, SD always with holding fast (22) 
14. Bed, SD always with arms (25) 
15. Low chair, SD always with arms (20) 
16. High chair, SD always with arms (17) 
17. Low chair, SD always with dropping (19) 
18. Bed, R lonaer (9) 
19. Car,.SD always with both arms (29) 
20. Toilet, R longer 16) 
21. High chair, R longer (11 
22. Low chair, SD longer (18) 
23. Toilet, SD longer (21) 
24. High chair, S with armrests (30) 
25. Car, SD always with dropping (28) 
26. Bed, SD longer (24) 
27. High chair, SD always with dropping (16) 
28. Toilet. R via edoe (7) 
29. High chair, SD ranger (15) 
30. Low chair, S with armrests (31) 
31. Toilet, S with armrests (32) 
32. Bed, SD “extra high” (23) 

.57 

.56 
.56 
.54 
.53 
.50 
.48 .71 
.47 
.46 
.44 
.44 
.42 
.40 
.37 
.37 
.36 .64 
.34 
.33 
.30 
.28 
.26 .56 
.25 
.22 
.21 .52 
.20 
.I7 
.15 .49 
.15 
.13 .57 
.I3 
.12 
.I1 

Severe Limitations 

Coefficient of scalability H 
Coefficient of reliability Rho 
Standardized sum score” 

.58’ .53 .59 
.81** .82 .85 

.40 

.55 

.77 

3.3 

.54 .54 .50 

.83 .91 .84 

Median 1.7 2.9 1.7 4.3 2.9 3.3 
IQR 0.0-5.0 0.0-5.7 0.0-5.0 0.0-5.0 1.4-7.1 0.7-5.7 1.1-6.7 

.66 

.54 

.53 

.53 

.44 

.54 

.39 

.68 

.69 

.5? 

.57 

.49 

.52 

.62 

.60 

.51 

.49 

.62 

.50” 

.56 

.53 

.55 

.50 

.59 

.53 

.63 
.54 
.52 

.54 

.57 
.49 

.56 
.50 
.47 

.58 

.55 
.52 

.55 

.41 
.51 
.48 

.55 
.53 
.48 

.47 
.53 

.49 

.56 

Abbreviations: IQR, interquartile range; R, rising; S, sit; SD, sitting down. 
* Abbreviated items. The numbers between brackets refer to the nonabbreviated items in the appendix. 
’ Proportion of subjects responding affirmatively to the items. 
* Severity of functional limitations increases in a scale from top to bottom. 
‘I Coefficient of scalability Hi for the scalability of the items in relation to the scale (range 0 to 1). A minimum value of H, = .30 is recommended. 
( Coefficient of scalability H for the scalability of an item set (range 0 to 1). H 2 .50 indicates a strong scale. 
** Coefficient Rho for the intratest reliability of an item set. Rho z .75 is minimally required. 
” Sum scores are standardized by dividing the sum score by the corresponding maximal sum score and multiplying it by 10 (range 0 to 10). 

The combination scales 1 and 2 comprise 23 statements in 
total. From these, 5 relate to high chairs, 5 to low chairs, 5 to 
toilets, 4 to beds, and 4 to cars. Furthermore, 9 statements relate 
to velocity, 10 to use of arm(rest)s, none to use of help, and 4 
to “other differences” in performance. These results indicate 
that the operationalized objects are covered well by the reduced 
item set, in both object and combination scales. The same ap- 
plies to the operationalized aspects, with the exception of the 
aspect of help. 

Construct Validity 
Scale sum scores correlate .30 to .41 (p < .OOl) with doc- 

tor’s or therapist’s global assessment of functional limitations 
(table 3). Sum scores correlate .20 to 59 (p < .OOl) with self- 
assessment of functional limitations in walking outdoors and 
walking stairs. Scale sum scores correlate .17 (p < .Ol) to 
58 @ < .OOl) with self-assessment of walking distance and 
time, and number of flights of stairs walked (table 3). Low 
chair sum score does not correlate significantly with age. The 

other sum scores correlate .15 (p < .Ol) to .44 (p < .OOl) 
with age. All except two correlation coefficients are between 
.20 and .60, which are usual values when testing construct 
validity.27 

All scale sum scores do not differ significantly @ < .05) 
between mate and female patients (table 3). All scale sum scores 
are significantly @ < .05) smaller for private practices patients 
than for hospital patients. Low chair (median standardized sum 
score 2.9 and 4.3, p = .14), car (4.3 and 5.7, p = .ll), and 
combination scale 2 (3.3 and 4.4, p = .09) scale sum scores do 
not show a significant difference between hospital patients and 
rehabilitation center patients. The other sum scores are signifi- 
cantly (p < .OOl) smaller for hospital patients than for rehabili- 
tation center patients. 

Thus, results from construct validity testing were as hypothe- 
sized for 5 out of 7 hypotheses. The fourth hypothesis (age) 
was rejected for 1 out of 7 scales (low chair). Hypothesis 7 
(hospital versus rehabilitation center) was rejected for 3 out of 
7 scales (low chair, car, and combination scale 2). 
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Table 3: Robustness, Test-Retest Reliability, and Construct Validity of the Off&S Scales 

Combination Scale 
Stall? 

1 High Charr. 2 Low Chair 
1 Hagh Chair 2. Low Chair 3 Toilet 4. End 5 Car Toilet. and End and Car 

Robustness’ 
(1) Age 
(2) Sex 
(3) Educational level 
(4) Localization of disorder 
(5) Type of disorder 
(6) Setting 
(7) Questionnaire administration 

345 
.54-.59 .52-.54 .52-.62 .45-.64** .50-.57 .45-.59** .49-.50 
.51-.64 .50-.57 .54-.66 .52-56 .54-.56 .53-.55 .46-.54 
.56-.64 .51-.57 .52-.63 .48-.57 .52-.55 .48-.55 .50-.50 
.44-.74 .40-.60 .41-.59 .39-.63 .43-.70 .46-.54 .43-.66 
.39-.89”’ .35-.80” .49-.79 .27-.92*** .41-.67 .38-68 .38-.59 
.56-.57 .53-.54 .57-60 .46.68* .47-.53 .50-.56 .43-.50 
.57-.57 .51-.60 .40-.62* .45-.55 .49-.55 .42-.54 .49-.50 

Test-retest reliability’ 28 .79” .72 .90 .76 .81 .89 .75 

Construct validity” 
(11 Doctor/therapist’s global assessment 
(21 Self-assessment of 

Walking outdoors 
Walking stairs 

(3) Self-assessment of 
Walking distance 
Walking time 
Stair flights walked 

(4) Age 
15) Male vs female 
(6) Private practice vs hospital 
(7) Hospital vs rehabilitation center 

223 .38 ’ .30 .35 .37 .35 .41 .34 

345 .56” .20 .53 .35 .59 .30 

345 
319 

.47 

.54,’ 

.50 

.47 

.41 
1.711.7’7 
0.0/1.7”’ 
1.713.3”’ 

.21 .50 .42 .40 .52 .32 

.17 .53 .48 .37 .58 .29 

325 
310 
342 

1491193 
90/l 40 

1401115 

.26 .48 .46 .42 .53 .38 

.22 .46 .56 .28 .53 .26 
ns. .38 .33 .21 .44 .15 

2.9/2.9 1.711.7 3.313.3 4.314.3 2.v2.9 3.313.3 
1.412.9’ 0.0/1.7*** 0.0/3.3”’ 2.9/4.3+*+ 0.712.9”’ 2.2/3.3** 
2.914.3 1.713.3X” 3.375.0” l 4.3757 2.9/5.0”’ 3.314.4 

Abbreviation: NS. not significant. 
* p c. .05, l * p c .Ol, l ** p ‘- ,001. 
’ Number of subjects. 
’ Robustness with respect to 7 pabent characteristics. The 7 patient characteristics (and distinguished groups) are (1) age 1,. 55 years vs -55 years), 
(2) sex, (3) educational level (primary vs secondary school), (4) localization of the disorder (unspecified, foot/ankle, knee, hip, multiple localizations), 
(5) type of disorder (unspecified, sofl tissue injury, postfracture. osteoarthritis, rheumatoid arthritis, postoperative, amputation, peripheral neurologic, 
multiple disorders), (6) setting (private practice for physical therapy, hospital, rehabilitation center), and (7) questionnaire administration (filled in alone 
vs with the help of another personl. 

Range of the scalability coefficients H and level of significance of test for independent H values. 
’ Test-retest reliability of scale sum scores. 
” lntraclass correlation coefficient. 
” Construct validity as determined by testing seven hypotheses: the scale sum scores will show significant positive correlations with (1) a doctor’s or 
therapist’s global assessment of limitations, (2) self-assessed limitations in walking outdoors and walking stairs, (3) self-assessed walking distance and 
time, and self-assessed number of flights of stairs walked, and (4) age. Furthermore, scale sum scores will show no significant difference between (5) 
male and female patients. Finally, scale sum scores will be significantly smaller (6) for private practice patients than for hospital patients and (71 for 
hospital patients than for rehabilitation center patients. 

’ Spearman’s rank correlation coefficent fp c .05). 
” Median standardized sum scores and level of significance of the Mann-Whitney test. 

DISCUSSION 
The QR&S was intended IO be a discriminative index. First, 

such an index requires a carefully selected item pool. Items 
were carefully selected by distinguishing and operationalizing 
different objects and aspects ahout rising and sitting down. Sec- 
ond, response sets must facilitate uniform interpretation. There- 
fore, dichotomous response options were chosen. A third re- 
quirement is that redundant items arc deleted. According to 
Kirshncr and Guyatt,“’ ensuring that the instrument meets cumu- 
lative scaling criteria is a very powerful method to reduce the 
number of items. Therefore the item set from the QR&S was 
reduced using Mokken scale analysis. Fourth, a discriminative 
index requires a large and stable intersubject variation. This 
was demonstrated for our item set through a suflicient test- 
retest reliability of the scale sum scores. Further research will 
have to confirm the stability of the intersubject variation because 
the l-week interval for testing of test-retest reliability was rcla- 
tively short. Fifth, a discriminative index requires cross-sec- 
tional construct validity. This was made plausible for our item 
set because results from hypothcscs testing were in gcncral as 
hypothesized. 

Furthermore, the QR&S had to provide both a comprehen- 
sive and detailed, as well as a more global picture of perceived 
and actual functional limitations in rising and sitting down. 
To create a comprehensive and detailed measure five objects 
dimensions were assumed to be present. The existence of these 

live object dimensions was confirmed by the results of the 
scale analyses. The resulting object scales (high chair, low 
chair, toilet, bed. and car) fulfilled the criteria for strong hierar- 
chical scales. To create a global measure the existence of 
one global dimension was assumed. Although our assumption 
concerning one global dimension was not rejected, we were 
not satisfied with the resulting weak scale. Therefore. two 
strong hierarchical “combination scales” were distinguished. 
Combination scale I (high chair, toilet, and bed) and combina- 
tion scale 2 (low chair and car) arc easy to interpret because 
they contain different objects. Further research will have to 
confirm the existence of two combination scales. Furthermore. 
which factors make the item set fall apart into two combination 
scales will have to be investigated. Since functional limitations 
seem to be the result of impairment, intraindividual, and extra- 
individual factors.‘” the existence of two combination scales 
can be caused by each of these factors. Impairment factors, 
such as differences in range of motion of the major joints 
among patients, might cause the existence of two combination 
scales, whereby combination scale I contains the high, modcr- 
ate range of motion-requiring activities and combination scale 
2 contains low, large range of motion-demanding activities. 
Similarly, intraindividual factors, such as differences among 
patients with respect to low chair and car avoidance (related 
to fear for accidental falls). may cause the existence of two 
combination scales. In this interpretation, combination scale 
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1 contains hard-to-avoid activities and combination scale 2 
easy-to-avoid activities. 

The resulting object and combination scales provide an in- 
sight into the way behavioral changes relate to grade of func- 
tional limitation. Patients had more problems with rising than 
with sitting down, which confirms the study of Munton.’ The 
finding that minor limitations involve the use of arms during 
sitting down while an increase of limitations results in sitting 
in a different manner is in agreement with the item about sitting 
down in Tinetti’s performance test.” 

Moreover, to create a comprehensive and detailed measure, 
different aspects of rising and sitting down were operationa- 
lized. After item reduction, coverage of the operationalized as- 
pects by the reduced item set was still considered to be suffi- 
cient. The aspect of use of help was not covered by the reduced 
item set. The items about use of help were dropped because of 
their low mean scores (in general below 3%), which made them 
inefficient in discriminating patients with functional limitations. 
These low mean scores can be attributed partially to the use of 
Mokken scale analysis, which requires extremely formulated 
items (eg, I always get help, etc). 

Finally, the QR&S had to be applicable to outpatients with 
different grades of functional limitations and different types of 
orthopedic or rheumatological lower-extremity disorders. The 
study population sampled from different settings did actually 
represent patients with different grades of functional limitations, 
as was illustrated during construct validity testing. Moreover, 
scales proved to be robust with respect to setting. Furthermore, 
the study population consisted of different groups with respect 
to localization and type of disorder. The instrument proved to 
be fairly robust with respect to the different localizations and 
types of disorders, suggesting that the scales can be generalized 
to similar patient groups. Problems with respect to robustness 
were mainly restricted to the patients with rheumatoid arthritis. 
For this patient group the object scales 1, 2, and 5 proved to be 
less homogeneous. Therefore, for the patients with rheumatoid 
arthritis we recommend the use of the combination scales only. 

In summary, the QR&S fulfils the requirements for a discrim- 
inative index and appears capable of distinguishing patients 
with varying degrees of limitations in rising and sitting down. 
The instrument is applicable to outpatients with different grades 
of functional limitations and different types of orthopedic or 
rheumatological lower-extremity disorders, making it suitable 
for comparisons across different diagnostic categories. For a 
detailed assessment (eg, clinical studies) the use of the object 
scales is recommended. The use of the combination scales is 
recommended when only a global picture of functional limita- 
tions is needed (eg, in survey studies). 
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APPENDIX: STATEMENTS OF THE QR&S 
AND A SUMMARY OF THE INSTRUCTIONS 

FOR THE PATIENTS* 
Please answer every statement with YES that ( I) applies to 
your current situation and also (2) is connected with your health. 

I. It takes me longer to get up from a chair with a high 
seat, eg, from a dining chair, a kitchen chair, or an office 
chair. 

2. I always use my arms to get up from a chair with a high 
seat, eg, I pull myself up from the table, I push myself 
off of the armrests, I push myself off the seat. 

3. It takes me longer to get up from a low chair or sofa, 
eg, from an easy chair or a deep sofa. 

4. I always have to shift forward a little before I get up 
from a low chair or sofa. 

5. I always USC my arms to get out of a low chair or sofa, 
eg, I pull myself up from the table, I push myself off of 
the armrests, I push myself off the scat. 

6. It takes me longer to get up from the lavatory. 
7. I always shift forward a little before I get up from the 

lavatory. 
8. I always grasp for support to get up from the lavatory, 

eg. the door post, the wash-basin, a handle, or an assist 
bar. 

9. It takes me longer to get up from my bed. 
10. I always shift to the edge of the bed before I get up. 
I I. I always use my arms to get up from the bed, eg, I hold 

on to something or I push myself from the bed. 
12. It takes me longer to get out of a car. 
13. When I get out of a car I do it in a different way, eg, I 

put both my legs on the ground and then I stand up. 

14. I always USC both hands to hold on to something while 
I get out of a car. 

15. It takes me longer to get on a chair with a hight seat, eg, 
on a dining chair, a kitchen chair or an office chair. 

16. When I sit down onto a chair with a high scat I always 
let myself drop the last bit. 

17. I always use my arms to get on a chair with a high seat, 
eg, I hold the table, I lean on the armrests, or I lean on 
the seat. 

18. It takes me longer to sit down on a low chair or sofa, 
eg, on an easy chair or a deep sofa. 

19. When I sit down into a low chair or sofa I always let 
myself drop the last bit. 

20. I always USC my arms to sit down on a low chair or sofa, 
eg, I hold the table, I lean on the armrests, or I lean on 
the scat. 

21. It takes me longer to sit down on the lavatory. 
22. I always hold on to something when I sit down on the 

lavatory, cg, the door post, the wash-basin, a handle, or 
an assist bar. 

23. I only sit down on an “extra high” bed, and never on 
an ordinary bed. 

24. It takes me longer to sit down on the bed. 
25. I always use my arms to sit down on the bed, eg, I grasp 

hold of something, or I lean with my hands on the bed. 
26. It takes mc longer to get into a car. 
27. When I get into a car I do it in a different way, eg, I 

lirst sit down and then I pull my legs inside. 
28. When I get into a car I always let myself drop the last 

bit. 
20. I always use two hands to hold on to something to get 

into a car. 
30. I only sit on a chair with a high scat that has armrests 

and never on one without armrests. 
31. I only sit on a low chair or sofa that has armrests and 

never on a low chair or sofa without armrests. 
32. I only make USC of lavatories that have assist bars and I 

never use lavatories that do not have assist bars. 
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