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Over 75 participants, including 20 from outside the United States, at-
tended IOMC2. This conference, both in its participants and its approach to
health outcomes measurements, was a global event. The 22 invited present-
ers for this conference pursued a bold agenda systematically and efficiently
representing historical, theoretical, practical, and future perspectives on the
contemporary movement in the healthcare industry to objective outcomes
measurement. Underlying the entire conference was a remarkably consistent
emphasis on measurement fundamentals and their importance to the practice
of outcomes measurement. Issues of precision, order, and reproducibility
permeated the presentations both in applications and theoretical discussions
providing a commmon structure of concepts and language for this quickly ma-
turing field. Some of the most exciting aspects of this conference were the
previews on a outcome measurement future that is already here. Implementa-
tion of standard measurement practices, calibration of international instru-
ments, portable and interchangeable scales, not to mention super-structured
data bases linking measures for incoming and outgoing patients are quickly
becoming part of the healthcare scene. Technical advancements such as pivot
anchoring were presented for the first time.

This balance between old and new was successfully maintained through-
out the conference, Ben Wright, for example, simultaneously emphasized an
old idea in measurement, individual person measurement rather than groups,
yet urged sensibility on a perennial, but current issue concerning the effective
level of precision for an application (“How much precision do you need?).
His statement concerning the misuse of correlation coefficients because they
are based on the computation of variances not on scale distances, while an old
statement, is very new to most practitioners.

The historical perspective was best presented by Carl Granger when he
described the ALPHA FIM™ for measuring functional independence, a land-
mark for outcomes measurement representing the most sophisticated and com-
prehensive measuring system ever achieved with nonphysical scales. Likewise,
Larry Ludlow’s presentation of the PEDI is a historical achievement in objec-
tively measuring developmental disabilities. In contrast, John Ware presented
a perspective on the next generation of outcome measures that will be imple-
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mented through computer adaptive testing. As part of an international health
care policy commitment, he revealed a “unified measurement strategy” in
which known and common metrics will have an even greater importance in
advancing the standardization of health care measures across populations and
clinical practices.

The technical debates, as well, were both old and new. Richard Smith
and Larry Ludlow summarized the interpretation of Infit and Outfit values
when assessing fit because of their regular distributional properties unlike the
mean square which is very sample size dependent. Among the most interest-
ing new concepts introduced at IOMC2 was pivot anchoring presented by
Rita Bode and Allen Heinemann. Essentially a method to refine the defini-
tion of a scale when an instrument consists of items with multiple rating for-
mats, their neurologic example provided convincing evidence of its advantages.
This emphasis on scale quality was also Craig Velozo’s important message in
his presentation on approaches to reducing the length of a vision function
scale while preserving its measuring properties, Alan Tennant’s description
of the dangerous inaccuracies that accompany total score assessments was
reinforced by his “scale warning” that scales with redundant items “make the
use of total scores and percentages irrelevant to outcome judgments”. In other
words, using uncalibrated scales with redundant items essentially increases
the chances that decision making will be based on observer error rather than
change in patient status. Karon Cook provided more evidence of this prob-
lem, showing that analog scales are really ordinal in nature. This emphasis on
response distributions was revisited in Michael Linacre’s presentation where
he explicitly described an analysis of the ordinal category structure of the
FIM using his new analysis program.

The issuc of scale compatibility was another reoccurring theme at this
conference and effectively presented by Richard Smith in his description of
PECS/FIM equating. This research together with work like John Ware's pre-
sentation of the SF-36 Mental Health Scale are establishing the groundwork
for a major consolidation of health outcome measures.

Nikolaus Bezruczko
Chicago, Illinois
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more externality on the MHLC than did the normative sample (Gehlert,
1996; Wallston, Wallston, & DeVellis, 1978), no psychometric assessment
of the MHLC in epilepsy has been done. Such an assessment is important
because (a) adherence is a major problem in epilepsy (e.g., Shope, 1988);
(b) external perceptions of control have been linked to medical nonadher-
ence in most cases (DeWeerdt, Visser, Kok, & van der Veen, 1990; McLean
& Pietroni, 1990; Wassem, 1991); (c) perceptions of control seem to be
amenable to intervention (Baker, 1979; Felton & Biggs, 1972; Pierce,
Schauble, & Farkas, 1970); and (d) the MHLC is the most widely used
measure of health locus of control and seems particularly appropriate and
feasible for testing perceptions of control in epilepsy patients. A psycho-
metrically sound instrument for measuring health locus of control in epi-
lepsy, therefore, would be useful in both research and practice. The present

health locus of control of adults with epilepsy by examining the factor
structure of the MHLC scales when applied to persons with epilepsy. The
structure underlying responses on the MHLC was evaluated using confir-
matory maximum-likelihood factor analytic techniques (Jéreskog &
Scérbom, 1993). The construct validity of the MHLC was further investi-
gated using the Rasch rating scale model (Wright & Masters, 1982).

Method
Farticipants

The study target sample was St. Louis residents aged 18 and older who
had been diagnosed with epilepsy by a licensed physician and were either
patients of a private neurologist. We chose patients from an advocacy
group, a teaching clinic, and a private practice settings to maximize the
variability of seizure control and socioeconomic status,

Mean age of the 143 participants was 36.5 years (SD = 11.97); 90.1%
described themselves as white, 8.5% as black, and 1.4% as other. Forty-
seven percent were female and 53% were male. Thirty-eight percent said
that they were unemployed at the time of testing; 37.3% were employed,
11.3% were homemakers, 7% were students, and 6.3% were retired, Forty
percent were single, 43.4% were married, 15.4% were separated or di-
vorced, and 0.7% were other. The percentage frequency of types of epi-
lepsy was 68.8 for generalized epilepsy and 31.2 for partial epilepsy.
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The frequencies of categories of demographic variables was compa-
rable to national norms for persons with epilepsy.! The sample was con-
sistent with the population of persons with epilepsy as a whole with regard
to gender and marital status (Lectenberg, 1984; Hauser & Hesdorffer, 1990).
It approximated the population as a whole in terms of types of epilepsy
experienced (Hauser & Hesdorffer, 1990). The study sample differed from
the general population of persons with epilepsy in its underrepresentation
of black and overrepresentation of white participants and its higher rate of
unemployment (Hauser & Hesdorffer, 1990).

Procedure

Data were collected by mailed questionnaires. This method was chosen
over telephone or in-person interviews in part because we believed that
using either of those two methods might render persons without telephones
or transportation unable to participate. Because a disproportionate num-
ber of persons with epilepsy live in poverty (Hauser & Hesdorffer, 1990),
and arc, therefore, less likely to have ready access to telephones or trans-
portation, using telephone or in-person interviews might have resulted in
persons of lower sociocconomic status with epilepsy being
underrepresented in the study.

A second reason for mailing questionnaires to potential participants is
that epilepsy remains a condition that many people chose not to divulge to
others secondary to the perception that doing so would result in their be-
ing stigmatized and discriminated against (Dell, 1986). This makes it par-
ticularly difficult to access persons with the epilepsy for research. No
national health survey data are available on persons with epilepsy nor is
there any sort of repository of names of persons with epilepsy. Although
not ideal, the research method used in the present study seemed the best
way of accessing a socioeconomically-mixed sample of persons with epi-
lepsy with varying levels of seizure control while ensuring confidentiality.

Questionnaires and materials for mailing were prepared by one of the
authors. Staff members of the referral sources then mailed them to all
individuals on their mailing lists who met the study’s inclusionary criteria.
This was done in order to ensure confidentiality. Of the 782 question-
naires mailed, 96 were returned as undeliverable, and 32 persons tele-
phone the author using the number provided on the cover letter to inform
her that the survey form could not be completed. Of the 654 remaining
questionnaires, 143 were completed and returned, a 22% return rate.
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Instruments

Participants completed Form A of the MHLC scales (Wallston, Wallston,
& DeVellis, 1978). It is composed of three 6-item subscales reflecting the
degree to which individuals attribute health outcomes to Internal Control,
Powerful Others, and Chance. Items were rated on a 6-point Likert scale
(from 1 = “strongly disagree” to 6 = “strongly agree”).

Analysis

Means, standard deviations, and Cronbach’s alpha reliability coefficients
were calculated for each originally constituted scale. Intercorrelations
between subscales were also obtained. This was done to allow compari-
son with other published psychometric analyses of the MHLC scales (e.g.,
Wallston et al., 1978). An interval scale of measurement was assumed, as
has been the case historically with the MHLC scales, to make comparison
possible.

A confirmatory factor analysis was conducted using the LISREL 8
computer program (Version 8.10, Jéreskog & Sorbom, 1993) to determine
the extent to which the Wallston et al. (1978) three-factor model! fit the
sample of adults with epilepsy. The analysis was based on a priori speci-
fication, proposed by Wallston et al. (1978), that three factors character-
ized the data, and that the model investigated corresponded exactly to the
expected structure. That is, each item was constrained to load on one and
only one factor. This allowed us to empirically validate the factor struc-
ture of MHLC items. A Pearson correlation matrix was used rather than a
matrix of polychoric correlations, because the study’s small sample size
and six response categories for each question obviated the use of the latter
type of matrix.

To evaluate the unidimensionality and construct validity of the three
pre-defined subscales in greater detail, Rasch rating scale analysis (Wright
& Masters, 1982) was conducted for each subscale. The rating scale model
specifies that the log odds of scoring in two adjacent categories is a func-
tion of three additive parameters: person ability, item difficulty, and step
difficulty. The log odds is given by:

In[P,/P,]=B,-D; -F,
in which P is the probability of person n scoring in category j of item i,

P .., 18 the probability of person n scoring in category j-1 of item i, B is
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the measure of person n, and D; is the difficulty of item i, and F, is the step
difficulty of the threshold between categories j-1 and j. In the present
study, F is the transition from category 1 to category 2 and F; is the tran-
sition from category 5 to category 6. The BIGSTEPS computer program
(Wright & Linacre, 1997) was used for Rasch analyses. Separate item
calibrations were carried out for each subscale. Unweighted item fit mean
square (MNSQ) values (expected value = 1.0) were also calculated to iden-
tify potential misfitting items, or those that indicate a lack of construct
homogeneity with other items in a scale. This was done to assure scale
unidimensionality. Items with MNSQ values outside the 0.8-1.2 range
were identified as possible misfitting items meriting more careful exami-
nation according to Rasch models (Linacre & Wright, 1993, p. 4).

The purpose of using Rasch analysis was to determine whether items
on the MHLC scales measured the same underlying construct with the
sample of persons with epilepsy and to help define the MHLC subscales
operationally. This is possible because the item hierarchy obtained using
Rasch analysis reflects the underlying concept for each subscale as well as
its qualitative meaning for study participants.

Results

Descriptive and reliability analyses

Interscale correlations, means, standard deviations, and Cronbach’s alpha
reliability coefficients for the MHLC scales resulting from raw score analy-
sis are shown in Table 1. The only significant correlation between subscales
was the PHLC subscale’s significant and positive correlation with the
CHLC subscale (.45, p < .001). Alpha reliabilities for the three subscales
were .76, .79, and .70 for the IHLC, PHLC, and CHLC, respectively. The
internal consistency coefficients appeared to be acceptable (0.70-0.79).

Confirmatory factor analysis

The chi-square goodness of fit statistic for the three-factor model with 132
degrees of freedom was 255.19 (p < .001). The goodness of fit (GFI)
index for the model was .85. Bentler and Bonett’s (1980) non-normed fit
index (NNFI) and Bentler’s (1990) comparative-fit index (CFI) were .78
and .81, respectively, These goodness of fit statistics represent the good-
ness of fit associated with a “null” model in which values over .9 indicate
acceptable fit of the model to the data. Although the chi-square statistic
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and fit statistics indicated a poor fit between the model and the data, the
relative likelihood ratio (% %:df) was 1.93, reflecting an acceptable fit (Car-
mines & Mclver, 1981; Marsh & Hocevar, 1985; Wheaton, Muthen, Alwin,
& Summers, 1977). Visual inspection of the Q-plot of the standardized
residuals also suggested a reasonable fit, since the points fell close to the
45 degree line.

Factor loadings for each item on their a priori subscales are presented

Table 1

Intercorrelations Between Subscales, Means, Standard Deviations (SD), and
Cronbach’s Alpha Reliability Coefficients for the MHLC Scales (N = 143)

Subscale 1 2 3 Mean SD  Alpha
1. Internal Health Locus of Control -~ -0.02 -.17 2134 766 76
2. Powerful Other Locus of Control - A5 1975 833 79
3. Chance Locus of Control - 2294 798 70
= pe<.001. ' )

in Table 2. T-tests of factor loading coefficients for each item were sig-
nificant (p < .01), ruling out the null hypothesis that the coefficients were
equal to zero. All 18 items had significant loadings on the factors that
corresponded to their a priori subscales. The item with the highest load-
ing (.70) on the IHLC subscale was Item 13 (“If I take care of myself, I can
avoid illness. ). Item 8 (“When I get sick, I am to blame.”) had the lowest
factor loading (.35) on the IHLC subscale, calling into questions its fit
with the subscale. The item with the highest factor loading (.68) on the
PHLC subscale was Item 18 (“Regarding my health, I can only do what
my doctor tells me to do.”). Item 7 (“My family has a lot to do with my
becoming sick or staying healthy.”) had a factor loading on the PHLC
subscale (.50) that was relatively low compared to the way that other items
loaded. Item 11 (“My good health is largely a matter of good fortune.”)
had the highest loading (.75) on the CHLC. Item 15 (“No matter what I
do, I'm likely to get sick.”) was the only item to have a loading of less than
.30. Its factor loading was a modest .29. The fit of this item with its
subscale could, therefore, be questioned.
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Table 2

Confirmatory Factor Analysis of the Multidimensional Health Locus
of Control Scales: Standardized Item Factor Loadings and t Statistics

Subscales and items Factor t*
Loading

Intemal Health Locus of Control

1. If | get sick, itis my own behavior which determines how 0.52 5.94
soon | get well.

6. |am in control of my health. 0.68 8.09

8. When 1 get sick | am to blame. 0.35 3.83

12. The main thing which affects my health is what | myself do. 0.68 8.18

13. If | take care of myself, | can avoid illness. 0.70 8.46

17. If | take the right actions, | can stay healthy. 0.66 ) 7.8§

Powerful Other Health Locus of Contmol

3. Having regular contact with my physician is the best way for 0.59 6.97
me to avoid illness.

5. Whenever | don't feel well, | should consult a medically 0.65 7.75
trained professional. -

7. My family has a lot to do with my becoming sick or staying 0.50 5.63
healthy.

10. Health professionals control my health, 0.66 7.89

14. When | recover from an iliness, it's usually because other 0.64 7.60
people have been taking good care of me.

18. Regarding my health, | can only do what my doctor tells me 0.68 8.20
to do.

Chance Health Locus of Control

2. No matter what | do, if | am going to get sick, | will get sick. 0.44 479 -

4. Most things that affect my health happen to me by accident. 0.67 6.407

9. Luck plays abig part in determining how soon | will recover 0.63 7.20
from an iliness.

11. My good health is largely a matter of good fortune. 0.75 8.84

15. No matter what | do, I'm likely to get sick. 0.29 3.08

16. If it's meant to be, | will stay healthy. 0.53 5.89

Note: * All ttests were significant at the p < .001 level, except for that of ltem 15 (p < .01).
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Rasch rating scale analysis

A Rasch residual factor analysis (Linacre, in press; Wright, 1997; Wright &
Linacre, 1997) of item-response residuals was conducted to identify and
evaluate the underlying structure of the 18-item MHLC scales. All six items
of the IHLC were clearly identified as Factor 1 (see Table 3). Those 12
items identified as Factor 2 in the first analyses were subjected to a second
Rasch factor analysis, and six PHLC items were found to cluster together
(see Table 4). The six items that remained were from the CHLC. Item
compositions for the three factors resulting from Rasch factor analysis were
identical to those of the three subscales identified by Wallston et al. (1978).

Table 3

Results of Rasch Principal Component Analysis of Standardized Residuals
Correlations (Sorted by Loading) using all 18 Items of the Multidimensional
Health Locus of Control Scales

e e e e e +
| | | INFIT QUTFIT| |
| FACTOR | LOADING | MEASURE MNSQ MNSQ | ITEM |
| -==--- tmmm e e it
| 1 | .72 | -.28 .98 .96 | IHLC 13 |
| 1 | .70 | -.49 .89 .92 | IHLC 17 |
| 1 | .69 | -.23 .85 .87 | IHLC 6 |
| 1 | .67 | -.44 1.06 1.07 | IHLC 12 |
| 1 | .60 | -.32 1.14 1.18 | IHLC 1 |
| 1 | .43 | .15 1.27 1,39 | IHLC 8 |
| | == #ommmooosmmeooo- #ooosmmmooe |
| 1 | -.48 | .30 1.01 .98 | PHLC 10 |
| 1 | -.41 | -.03 .99 1.13 | CHLC 16 |
| 1 | -.36 | 71 1.25 1.20 | CHLC 9 |
| 1 | -.34 | 31 1.05 1.01 | CHLC 11 |
| 1 | -.34 | 02 .91 .90 | PHLC 18 |
| 1 | -.31 | 33 1.34 1.42 | CHLC 15 |
| 1 | -.30 | -.16 .77 .87 | PHLC 5 |
| 1 | -.30 | -.01 .97 1.02 | CHLC 2 |
| 1 | -.27 | -.20 .73 .73 | PHLC 14 |
| 1 | -.25 | 14 .95 .95 | CHLC 4 |
| 1 | -.24 | 36 .99 1.05 | PHLC 7 |
[ 1 | -.14 | -.16 .99 .98 | PHLC 3 |
e e - +

To investigate the three subscales further, separate item calibrations
were conducted for each subscale. Real (i.e., not modeled) person separa-
























































































































































































































































































































