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Possibilities and Challenges In Mokken Scale Analysis using
Marginal Models

L. Andries van der Ark, Marcel A. Croon, and Klaas Sijtsma
Department of Methodology and Statistics, Faculty of Social and behavioral Sciences,
Tilburg University, P. O. Box 90153, 5000 LE, Tilburg, The Netherlands

Abstract
Mokken scale analysis is used for sealing items and measuring respondents on

ordinal scales. Recently, marginal modelling was introduced as a framework to
derive standard errors for the sealing coefficients used in Mokken scale analysis,
and to test hypotheses about these sealing coefficients. In this paper, marginal
models are used to analyze data obtained with the physical health questionnaire
Climbing Stairs. These analyses demonstrate possibilities, limitations, and new
challenges of the method.

1. Introduction
Mokken scale analysis (e.g., Mokken, 1971; Sijtsma and Molenaar, 2002) has

been a popular method for sealing items in the social and behavioral sciences for
many years. Some recent examples include Ivarsson and Malm (2007), Lecrubier
and Bech (2007), Watson, Deary, and Austin (2007), and Webber and Huxley
(2007). AIso, there is an increasing interest in sealing items from medical and
physical questionnaires using Mokken scale analysis (e.g., Duivenvoorden, et al.,
2006; Roorda et al., 2004, 2005; van der Putten, Vlaskamp, Reynders, and Nakken,
2005). Scalability coefficients play an important role in Mokken scale analysis, but
hypothesis testing with respect to the scalability coefficients has not been fully
developed.

Recently, Van der Ark, Croon and Sijtsma (in press) introduced marginal mod-
els in Mokken scale analysis. Marginal models allow researchers to test specific
hypotheses about scalability coefficients. The aims of this paper are to demon-
strate the use of marginal models in Mokken scale analysis, to discuss the possibil-
ities and limitations of the approach, and to indicate unsolved problems for fut ure
research.

This paper is organized as follows. First, we discuss Mokken scale analysis.
Second, we summarize the results from the marginal modelling approach. Third,
we analyze data obtained with the physical health questionnaire Climbing Stairs.
This data analysis allows us to demonstrate the technique, and point out its merits
and shortcomings.

2. Mokken Scale Analysis for Dichotomous Items
2.1. The monotone homogeneity model

Mokken scale analysis is based on the monotone homogeneity model (Mokken,
1971, chap. 4; Sijtsma and Molenaar, 2002, pp. 22-23), which is a nonparametrie
item response theory (IRT) model for ordinal person measurement. Mokken scale
analysis and the monotone homogeneity model are available both for dichotomous
and polytomous items. Here, the discussion is restricted to dichotomous items.
Let e denote the latent variabIe triggering the response to each item in the test.
Let the probability of obtaining score Xj (Xj E {O,I}) on item j be denoted by
P(Xj = xjle). Further, let the joint probability of a particular score pattern on



all J items in the test be denoted by P(XI = Xl,'" ,XJ = xJle). The monotone
homogeneity model consists of the following three assumptions:

U nidimensionality : Latent variabIe e is unidimensional;

Local Independenee : The joint distribution of the item scores conditional on
e equals the product of the J conditional marginal distributions:

J

P(XI = Xl,"" XJ = XJle) = rr P(Xj = Xjle); and
j=l

Monotonicity : The probability of a positive response is a nondecreasing func-
tion of e; that is, P(Xj = llea) ::::;P(Xj = lleb), for all ea < eb for
j = 1, ... ,J.

Let X+ denote the total score on J dichotomous items (i.e., X+ = 'Ef=l Xj). The
monotone homogeneity model imp lies the stochastic ordering of latent variabie e
by total score X+; that is, for an arbitrary value t of e, the probability p(e >
tlX+ = x+) is nondecreasing in x+ (Hemker, Sijtsma, Molenaar, and Junker,
1996; also see, Grayson, 1988). This property guarantees an ordinal person scale:
Pers ons with higher X+ scores on average have higher evalues.

The monotone homogeneity model imp lies several manifest properties of the
data. For example, if the monotone homogeneity model holds, then in the popula-
tion all inter-item correlations are nonnegative. To evaluate whether the monotone
homogeneity model fits the data, the manifest properties of the data are investi-
gated. These manifest properties implied by the monotone homogeneity model are
the basis of Mokken scale analysis.

2.2. Scalability coefficients
Three types of scalability coefficients play an important role in Mokken scale

analysis (Mokken, 1971, pp. 148-153).

1. For each item-pair consisting of items i and j, let a(Xi, Xj) be the covari-
ance between Xi and Xj, and let a(Xi,x)max be the maximum covarianee
between Xi and Xj given the marginal distributions of Xi and Xj. If the
variances of item i and item jare both positive, then Hij is the normed
covariance between the items:

H _ a(Xi,Xj)
tJ - a(X x)max

t, J

A J-item test yields ~J(J - 1) Hij coefficients. Coefficient Hij expresses
the strength of the association between item i and item j corrected for the
marginal distributions of their item scores.

2. For each item j, let RW = X+ - Xj be the rest score. If the variances of Xj

and RW are both positive, then Hj is the normed covariance:

A J-item test yields J Hj coefficients. Coefficient Hj expresses the strength
of the relationship between item j and the other items in the test, comparable
with aregression coefficient in a regression model.



3. For a J-item test, total-scale coefficient H is defined as (provided the inter-
item variances are positive)

J-l J2: 2: D"ij
i=l j=i+l

J-l J

2: 2: D"frx
i=l j=i+l

Mokken (1971, p. 185) proposed the foHowing rules of thumb for the interpre-
tation of H. A set of items is unscalable for aH practical purposes if H < .3;
and a scale is considered weak if .3 :::::H < .4, moderate if .4 :::::H < .5, and
strong if H ::::.5.

The scalability coefficients have two important properties. First, Hij, Hj, and
Hare related such that

min(Hij) :::::min(Hj) :::::H :::::max(Hj) :::::max(Hij)
t,J J J t,J

(Sijtsma and Molenaar, 2002, Theorem 4.2); and second, the monotone homogene-
ity model imp lies that aH scalability coefficients are nonnegative (Mokken, 1971,
pp. 148-153; Sijtsma and Molenaar, 2002, Theorem 4.3). Thus, negative values
are in conflict with the monotone homogeneity model.

2.3. Mokken scales
A set of items is a Mokken scale if it meets two criteria (Mokken, 1971, p. 184;

Sijtsma and Molenaar, 2002, p. 68), that both can be expressed in terms of the
scalability coefficients. Let c* be a constant value such that 0 < c* :::::1. The two
criteria of a Mokken scale are

Hij> 0
Hj :::: c* > 0,

for aH i < j (first criterion); and
for aH j (second criterion).

The monotone homogeneity model imp lies that aH scalability coefficients are non-
negative. Thus, the model imp lies both the first criterion (Equation 5) and the
second criterion (Equation 6) for c* = O. Strict inequality is not crucial here due
to continuity of the scales of Hij and Hj. The inclusion of a positive c* in the
second criterion is a practical requirement (not one that is implied by the model),
that prevents the selection of badly discriminating items. Thus, it helps produc-
ing "high-quality" scales. If the second criterion (Equation 6) is met, it foHows
from Equation 4 that H ::::c*, so the choice of c* controls the quality of the in-
dividual items as weH as the quality of the total scale. Mokken (1971, p. 184)
proposed to choose c* > .3, which is a choice based on practical experience with
scale construction.

2.4. Mokken scale analysis
Mokken scale analysis can be divided into two stages. In the first stage, that can

be conducted either confirmatory of exploratory, Mokken scales are constructed.
In the second stage, the Mokken scales obtained in the first stage are further
investigated. The second stage is not relevant for this paper, and we refer the
interested reader to Sijtsma and Molenaar (2002).

Confirmatory Mokken scale analysis entails the evaluation of a given set of J
items with respect to the definition of a scale for a chosen value of c*. This set of



items usuaHy is an existing test of which the researcher wants to check whether
it maintains the same psychometrie properties when it is applied, for example, in
another population. Common practice is that the criteria of the Mokken scales
(Equations 5 and 6) are not explicitly tested, but that the sample values of the
item-pair and item scalability coefficients are used to determine whether the cri-
teria hold.

In exploratory Mokken scale analysis an automated item selection procedure is
used to partition a J-item set (denoted S) into an unknown number of subsets
of items, which constitute Mokken scales (denoted Sl,S2,"')' The automated
item select ion procedure may leave some items unscalable (for details see Mokken,
1971, pp. 190-199; Sijtsma and Molenaar, 2002, chap. 5).

In the first step, the automated item select ion procedure considers aH J items in
S, and selects as many items as possible into the first subset SI. The first two items
to be selected into SI are the items with the highest item-pair scalability coefficient,
that is significantly greater than zero. Subsequently, other items are selected into
SI. Suppose that items 1, ... , i are already in SI, and items i + 1, ... , k, ... , J
are candidates to be selected into SI' Let the sample value of H be indicated
by a hat (i.e., fI). Item k is selected into SI if (i) item k has only significantly
positive fIkj values with aH the items that have already been selected thus far;
(ii) fIk is sigificantly greater than 0 and also greater than lower bound c; and (iii)
item k pro duces a greater total-scale fI with the items already selected than any
of the other unselected items that came out of the first two steps (for details, see
Mokken, 1971, pp. 160-164; Van der Ark, Croon and Sijtsma, in press).

In the second step, the remaining items in S \ SI are considered and the same
procedure is applied to select items for the second subset S2. In the p-th step, the
remaining items in S \ UP::; Si are considered and the same procedure is applied
to select items for the p-th subset Sp, The partitioning of items into subsets stops
when there are no more scalabie items.

3. Using Marginal Models in Mokken Scale Analysis
3.1. Testing constrained scalability coefficients

Van der Ark, Croon and Sijtsma (in press) suggested to use marginal models
in Mokken scale analysis aHowing researchers to test several constraints on the
scalability coefficients that may deviate from the constraints in the item selection
algorithm. Van der Ark, Croon and Sijtsma (in press) argue that several of these
different constraints may be interesting in their own right. Let Hij be a vector of
length ~J(J -1) containing aH item-pair scalability coefficients Hij (Equation 1),
let Hj be a vector of length J containing aH item scalability coefficients Hj (Equa-
tion 2), let H= (Hl, H2, ... , HG) be a vector containing the total-scale scalability
coefficients (Equation 3) for G different groups, and let Ap be a (p -1) x p design
matrix (see Appendix A). Furthermore, let n be a vector of length 2J containing
the observed frequencies for the 2J possible response patterns, and let c, c', and
c" be constant values. Using marginal modeis, maximum likelihood estimates of
the frequencies (denoted m) can be obtained under one the foHowing constraints

Hij Ic, (7)
Hj Ic' , (8)
H c" (9)

AJHj 0 (10)



Equation 7 expresses that aU item-pair scalability coefficients are equal to c, Equa-
tion 8 that aU item scalability coefficients are equal to c*, Equation 9 that the
total-scale scalability coefficient equals c**, Equation 10 that aU item scalabil-
ity coefficients have the same value and, finaUy, Equation 11 expresses that aU
total-scale scalability coefficients have the same value across the G groups.

If the expected frequencies in vector mare estimated under, for example, the
restriction that aU HijS are equal to c (Equation 7), then a likelihood ratio statistic
L2 can be used to test whether these constraints are reasonable. Notice that
L2 = 2n'ln(n/m) has an asymptotic chi-square distribution with ~J(J -1) degrees
of freedom. A similar procedure applies to the restrictions in Equations 8 through
11. For details ab out the the estimation of m under the constraints in Equations 7
through 11 see Van der Ark, Croon and Sijtsma (in press).

3.2. Advantages for mokken scale analysis
The testable restrictions in Equations 7 through 11 have three advantages for

Mokken scale analysis: (i) testing the criteria for Mokken scales, (ii) testing new
hypotheses about the scalability coefficients, and (iii) computing of standard errors
of both unconstrained and constrained scalability coefficients.

3.2.1 Testing criteria for mokken scales
The criteria for Mokken scale analysis (equations 5 and 6) are inequality con-

straints, but marginal models aUow researchers to estimate and test scalability
coefficients subject to equality constraints. Van der Ark, Croon and Sijtsma (in
press) suggested a procedure for testing inequality constraints, which is explained
for the first criterion for Mokken scales (Equation 5) (similar procedure is used for
testing the second criterion in Equation 6). The testing procedure is as foUows.

1. Estimate the expected frequencies in vector m under the constraint in Equa-
tion 7 with c = 0, and use L2 (df = ~J(J - 1)) to test this nuU hypothesis.

2. If the nuU hypothesis is rejected and aU HijS are greater than zero, then
we say that aU item-pair scalability coefficients are significantly greater than
zero and the first criterion is satisfied.

3. In aU ot her cases (nuU hypothesis is not rejected or nuU hypothesis is rejected
but at least one Hij is negative) we say that the first criterion is not satisfied.

3.2.2 New hypotheses
Several new hypotheses can be tested using the constraints in Equations 7

through 11. First, the criteria of a Mokken scale can be made stricter. Stricter
criteria lead to the select ion of fewer items but the selected items have higher
measurement quality. For example, the researcher may want to avoid values of
Hij close to 0, because such values may aUow undesirable multi-dimensionality in
ascale; such values are not excluded by the second criterion for a Mokken scale.
Thus, the first criterion for a Mokken scale may be set at Hij> 0.1. This can be
done by conducting the testing procedure as described before but setting c = 0.1
in Equation 7.

Similarly, the second criterion can be made more demanding, for example, by
setting c* = .4. A plausible additional third criterion of a Mokken scale would be
to impose restrictions on the total-scale scalability coefficient H. Using Equation 9,



the value of e** can be chosen to be, for example, e** = .3, producing a weaks
e** = .4, producing a medium scale, and e** = .5, producing a st rong scale(ine
case, provided such items are available in the J-item set). Based on Equation4i
seems reasonable to choose e, e*, and e** such that e < e* < e**.

Second, hypotheses not related to criteria for Mokken scale analysis maybe
interest. A researcher may require that aU items in the test contribute appr
imately equaUy to the ordering of respondents. Then, the expected frequen.
(m) may be estimated and tested under the constraint that aU Hjs are eq
(Equation 10). AIso, a researcher may be interested whether a test has app
imately the same scalability across, say, three subgroups. Equation 11 may
used to estimate and test the expected frequencies in (m) under the constr .
that Hl = H2 = H3.

3.2.3 Standard errors
A byproduct of the maximum likelihood estimation of the expected frequenc'

in m is the information matrix, from which standard errors for the coefficie
can be obtained. For dichotomous items, Mokken (1971, pp. 164-169) deri
asymptotic standard errors for H, which are not available in current software
Mokken scale analysis. The use of marginal models aUows the computation
standard errors for aU scalability coefficients, either unrestricted or restricted
the constraints in Equation 7 through Equation 11.

4. Mokken Scale Analysis of Climbing Stairs Data
Data from the questionnaire Climbing Stairs (Roorda et al., 2004) were

alyzed by means of confirmatory and exploratory Mokken scale analysis.
objective was to ilIustrate practical issues, possibilities, and shortcomings of
use of marginal models in Mokken scale analysis. The the R package Mo
(Van der Ark, 2007) was used for the automated item selection procedure,
Mathematica code (Croon, 2007) for the the marginal modeUing.

The physical health questionnaire Climbing Stairs is a checklist containing
dichotomous items. Each item consists of a statement that describes a problem
patient might encounter when (s)he c1imbs the stairs (Appendix B). The patie
marks (score 1; else score 0) the items that apply to his/her situation. The to
score expresses the degree in which patients have activity limitations in c1imb·
stairs. The data were coUected on 494 patients who were diagnosed with eith
amputation (N = 192, 72.4% males, mean age 55.4 yrs) or arthritis (N = 28
31.9% males, mean age 69.0 yrs).

The analyses were done for the entire sample and for the amputees and arthriti
separately. Different item orderings according to proportions-endorsed (i.e.,
values) in different groups may affect the testing results using marginal mode
(Van der Ark, Croon and Sijtsma, in press). Although, these orderings we
slightly different in the two groups (Appendix B), the item ordering of the ent"
sample was used throughout.

4.1. Confirmatory mokken seale analysis
Complete sample. Confirmatory Mokken scale analysis on the 15 items yield

105 Hij coefficients. For the entire sample, four negative HijS were found (Iarg
was H4,12 = -.13). FoUowing the testing procedure, negative values in the samp
result in accepting the nuU hypothesis. Thus, the first criterion for a Mokkensc
does not hold. The conclusion is that the 15 items do not constitute a .l\Iokk
scale for the entire sample.

Amputees and Arthrities Separately. For the amputees, two HijS were negati
but smaU (H4,5 = -.01, Hl,5 = -.04). The ot her HijS ranged from .13 to .96



For the arthritics, 13 HijS were negative. Often item 6 ("need assistance going
upward") and item 12 ("need assistance going upward") were involved. The most
extremevalues were H46 = -.96, Hg 6 = -.96, H4 12 = -.74, and Hg 12 = -.74.
Thesevalues may be e~plained as follows. First, only nine out of 292 arthritics
(3.1%)needed assistance in moving up the stairs (X6 = 1) and eight arthritics
(2.7%)needed assistance in moving downward (X12 = 1). Therefore, scaling
results involving item 6 or 12 are instabie. Second, almost all arthritics who
neededassistance (i.e., X6 = 1 or X12 = 1) indicated that they had no trouble
climbingstairs (i.e., X4 = 0 and Xg = 0). These patients may have misinterpreted
the question.

In general, the values of Hij were lower for the arthritics than for the amputees.
Dueto the negative HijS, the first criterion for a Mokken scale was rejected for
bath groups. Thus, for separate groups the 15 items did not constitute a Mokken
scale.

4.2. Exploratory mokken scale analysis
For exploratory Mokken scale analysis, there are no guidelines when to test the

criteria during the item automated select ion procedure, and how to control for the
Type I error when marginal models are involved. Therefore, we decided to test
the criteria for Mokken scales aftel' the item selection procedure.

Complete sample For the entire sample, 13 items were selected into the first
scale,and item 3 and item 4 were selected into the second scale. Only the data of
the 13-item scale are analyzed.

The first criterion for a Mokken scale (Equation 5) was satisfied (L2 = 773.72,
dj = 78, p = .000, all Hij> 0). The more stringent criterion c = .1 was not
met, and because one sample value was smaller than .1 (H6,g = .0042) testing
wasnot needed. Removal of item 9 resulted in acceptance of the c = .1 criterion

2_ _ _ A •(L - 477.81, dj - 66, p - .000, all HijS greatel than .1).
The second criterion was satisfied both for c* = .3 (L2 = 63.26, dj = 13,

p = .000) and c* = .4 (L2 = 30.94, dj = 13, P = .000). The total-scale coefficient
wasH = .46 (s.e. = 0.03) (medium scale: L2 = 6.51, dj = 1, P = .011) For the
amputees, H = .49 (s.e. = .04) and for the arthritics H = .44 (s.e. = .03). The
hypothesis of equal H values in both groups could not be rejected (L2 = 1.01,
dj = 1, P = .315). The hypothesis that all Hj values were equal was rejected
(L2 = 28.53, dj = 12, P = .005).

Amputees only. For the amputees, 14 items were selected into the first scale,
leaving item 5 unscalable. These 14 items met both the more demanding first
criterion for a Mokken scale with c = .1 (L2 = 256.16, dj = 91, P = .000, all
Hij> .1), and the second criterion with c* = .4 (L2 = 26.438, dj = 14, p = .022,
aUHj > .4). The total-scale coefficient was H = .51 (s.e. = .04). The hypothesis
that H = .50 could not be rejected (L2 = 0.221, dj = 1, P = .638); thus, the
strength of the scale is qualified as medium. The hypothesis that all Hj values are
equal was rejected. (L2 = 22.682, dj = 13, P = .046).

Arthritics only. For the arthritics, eight items (items 1, 2, 5, 6, 8, 11, 12, and
14) were selected into Scale 1 (H = 0.50; s.e. = .04), and seven items (items 3, 4,
7,9, 10, 13, and 15) were selected into Scale 2 (H = 0.57; s.e. = .04). We found
no substantial explanation why two scales emerged. For Scale 1, the first criterion
for a Mokken scale was satisfied for c = .0 (L2 = 315.208, dj = 28, p = .000, all
Hij> 0), but not for c = .1 (some Hij < .1). The second criterion was met for



c* = .3 (L2 = 27.640, dj = 8, p = .000; aU Hj > .3) but not for c* = .4 (some
Hij < .4). The hypothesis that H = .50 was not rejected (L2 = 0.009, dj = 1,
p = .924). Thus, Scale 1 was a medium scale.

For Scale 2, the first criterion for a Mokken scale was satisfied both for c = .0
(L2 = 352.496, dj = 21, p = .000, aU Hij> 0, and for c = .1 (L2 = 221.350.
dj = 21, p = .000, aU Hij > .1. The second criterion was met for c· = .4
(L2 = 25.873, dj = 7, p = .000). The hypothesis H = .50 was not rejected
(L2 = 3.684, dj = 1, p = .0549). Scale 2 was a medium scale.

5. Discussion
Mokken scale analysis showed differences between amputees and arthritics. For

the amputees, 14 of the 15 items constituted a Mokken scale, but for the arthritics
the two scales resulted that could not be interpreted meaningfuUy. It is difficult
to explain why amputees differed from arthritics. Some arthritics may have mis-
interpreted some of the items. For example, most arthritics needing assistance
indicated having no difficulty climbing stairs. However, their answer probably re-
ferred to their situation after they received help rat her than the previous situation
in which they depended on their own limited capabilities. Misinterpretation of
item wording mayalso be related to old age of many arthritics. Item wording
appears to be a topic to receive special attention in future validation studies of
Climbing Stairs.

The contribution of marginal modeUing in Mokken scale analysis thus far lies
in the possibility of testing equality-constrained scalability coefficients, and in
providing a testing procedure that prescribes how to handle inequality constraints.
However, several issues remain unresolved. The first issue is the development of
a procedure prescribing how to perform multiple tests, for example, within the
automated item select ion algorithm. Points of interest are whether each candidate
item should be tested before entering a scale, and whether the tests should be
conducted at the end of the item selection procedure. Another issue is howthe
Type I error rate should be controUed.

Second, the current procedure for testing the first and second criterion fora
Mokken scale may need further improvement. For example, in the exploratory
Mokken scale analysis of the Climbing Stairs data using the entire sample, the
smaUest coefficient found was H4,9 = .0042. Because many other item-pair scala-
bility coefficients had high values, the nuU hypothesis that aU Hij = 0 was rejected.
Because in the sample aU fl..ijs were positive, the testing procedure prescribes that
the first criterion was met. However, using a local test the nuU hypothesis H4,9 = 0
would not have been rejected. If scalability coefficients such as H4,9 = .0042are
not acceptable, more local testing would be areasonabIe strategy.

Third, the testing of four of the hypotheses encountered problems with respect
to the estimation of the vector m. Apparently, some of the estimated frequencies
came closer to zero than machine precision aUowed. This problem was solvedad
hoc by adding a smaU value between 1e-08 and 1e-04 to aU observed frequencies
in vector n whenever problems were encountered. Whether the testing procedure
is sensitive to the addition of such smaU values to is a topic of future research.

Except for testing the hypothesis that total-scale coefficients have the same
value for several subgroups, Mokken scale analysis using marginal models provides
no further tools to compare sealing results among groups. This may be a topic
for future research. For example, methods for testing whether two or more groups
have the same item ordering seem to be useful, and so are methods for testing
whether Hij coefficients are equal across groups. The latter example contributes
to the investigation of measurement invariance (e.g., Millsap, 1995).

Mokken scale analysis using marginal models assumes that item ordering in



the sample according to P values equals the ordering in the population. If case
of sampling error affecting item ordering, the sample scalability coefficients are
no longer unbiased estimates of the population values. Future research is needed
to investigate the effect of a wrong item ordering (i.e., a sample item ordering
that does not refiect the population item ordering) on the estimated scalability
coefficients and their standard errors.

Finally, two issues need to be resolved that were also addressed by Van der
Ark, Croon and 8ijtsma (in press). User-friendly software is needed that replaces
the Mathematica syntax-files that are currently available for tests using marginal
modeIs. AIso, the procedures should be extended to polytomous items.

Appendices
Appendix A: Derivatian of design matrix Ap

Let I(p_1) be a (p - 1) x (p - 1) identity matrix, let ° be a (p - 1) vector of
zeroes, and let [I(p_I)IO] be the (p - 1) x p matrix concatenating I(p-l) and 0.
Then Ap = [I(p_1) 10]+ [01- I(p_lJl. For example,

-~] [~

I Label
1 Up longer
2 Up different
3 Up difficulty
4 Up banister
5 Up expedient
6 Up assistance
7 Down longer
8 Down different

P values
Al! Am Ar
.69 .63 .74
.57 .64 .52
.56 .39 .68
.85 .82 .87
.17 .20 .15
.04 .05 .03
.66 .61 .70
.49 .56 .45

Label
Down difficulty
Down banister
Down expedient
Down assistance
Less often
Avoidanee
Less stairs

P values
Al! Am Ar
.59 .45 .68
.87 .84 .88
.16 .17 .15
.04 .05 .03
.53 .49 .56
.38 .33 .41
.28 .27 .28
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