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A scale of impact for 95 life change events was
determined from a sample of 4 ethnic groups. Fifty-
one of these events fit a Rasch model and had the
same impact in all four groups (sample free item
calibration). The differences among the groups were
characterized by individual parameters called
“stabilities.”” A second study was performed that
estimated a linear transformation of the impacts to
yield an impact scale with ratio properties.

As people move through life, a variety of
events impact upon them. What the effect of a
particular life event will be depends upon two
things: (1) the impact of the event, from severe
(Death of Spouse) to minor (Resignation from
Club or Civic Group) and (2) the stability of the
person, from stoic to hysterical. A measurement
model useful in characterizing life events must
be able to measure both aspects.

Events frequently occur in combination;
therefore, to describe the impact of a compound
event properly, the measurement model must
have

1. Interval properties
2. A proper origin
3. A known concatenation rule.
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There have been some attempts to describe
the impact of life events (e.g., Holmes & Rabhe,
1967) as well as to ascertain the impact of com-
pound events. The measurement models
implicitly used neither allow for individual dif-
ferences (stabilities) nor have the characteristics
listed above. It would seem that the set of indi-
vidual difference models derived from classical
scaling could be useful in solving this problem.

The present research has as its goals the scal-
ing of life events and the study of the relation-
ship between those life events and illness. Con-
cern thus far has been with the scaling of the
events. The analysis of data from two sam-
ples—a community sample randomly drawn and
a convenience sample of students—will be re-
ported here with emphasis upon the student
data. The community sample was composed of
355 residents between the ages of 20 and 60 liv-
ing in twin cities of El Paso, Texas, and Ciudad
Juarez, Chihuahua, Mexico. The El Paso dwell-
ings were selected randomly from the city direc-
tory; in Juarez, a multistage area sample was
drawn. The adults interviewed were selected us-
ing procedures suggested by Kish (1965).

Data Collection

The first stage of the study involved asking the
355 community residents to rate 95 life events on
a 7-point scale, the categories of which ranged
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314 APPLIED PSYCHOLOGICAL MEASUREMENT

from ‘‘events requiring least change” to “events
requiring most change.” The sample of 355 re-
spondents was further subdivided into four
demographic groups: (1) White-Americans
living in El Paso, (2) Mexican-Americans living
in El Paso, (3) Mexicans living in El Paso, and
(4) Mexicans living in Juarez. An ordered cate-
gory latent trait analysis (Rasch, 1960; Ander-
son, 1972) of all four groups both separately and
aggregated yielded a reduced set of 51 items
which had the following properties:

1. They fitted the model in the aggregate data.

2. They fitted the model in all of the sub-
groups.

3. Their scale values were not significantly dif-
ferent in any of the sub-samples.

Thus, for these 51 items there was a scale with
all the interval properties associated with the
Rasch measurement model, including sample-
free item calibration. Analyses of pilot samples
clearly indicated that using all seven categories
in the analysis was clearly too many—the model
simply did not fit. The categories were then col-
lapsed from seven to five and finally to three.
Using three ordered categories (in which the
analyzed Category 1 was composed of the orig-
inal Categories 1 and 2; Category 11, the original
Categories 3, 4, and 5; and Category III, the
original Categories 6 and 7) yielded a good fit to
the model. The analyses reported here used
these three collapsed categories. (For a clear de-
scription of the use of the Rasch model for or-
dered categories, see Andrich, 1975, 1976.)

Sample-free item calibration is of great im-
portance in measuring differences across ethnic
groups. This application of latent trait analysis
requires a slight change in usual vocabulary.
The item scale values, which in mental testing
jargon are called “difficulties” are here called
impacts. The person scores which are usually
called *‘abilities” are here called stabilities.
Thus, the effect of an item is a function of the
difference between its impact and the stability of
the person experiencing it. Following the Rasch
model, the function is logistic.

The 51 events and their associated impacts
are shown in Table 1. The standard errors asso-
ciated with these impacts ranged from a high of
.33 for events in the tails of the distribution to
.16 for those in the middle, with a median of .21.

The second stage of the study involved choos-
ing S life events from among the 51 that were
scaled in the community data and which were
reasonably representative of the entire range of
impacts. These are shown in Table 2, with their
impacts as determined from the latent trait
analysis.

A paired comparison questionnaire was
formed in which various combinations of these
five events were presented in contrast to other
combinations.! For example, the combination
event AB was compared with the individual
event C and also the combination BE. A
balanced incomplete block design was used
(Cochran & Cox, 1957) to make the number of
paired comparisons reasonable and to reduce
the number of trials in which the choice was
completely obvious (i.e., Spouse Unfaith-
ful—Start Own Business compared to Start
Own Business). Thirty-three White-American
students and 41 Mexican-American students
were requested to choose which event(s) had the
greatest impact. Order of presentation was ran-
domized.

Data Analysis
White-American Data

Following the analysis model for paired com-
parisons data originally developed by Thurstone
(1927, Case V) and specified for this situation by
Bock and Jones (1968, p. 260), the scale values
for each of the events and for nine compound
events were estimated jointly. These estimates
are shown in the first column of Table 3,
labelled SV. The origin and unit of measure-

"The combination Change in Responsibilities at Work
—Start Own Business was not asked because this combina-
tion seemed to change the character of Change in Responsi-
bilities at Work.
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Table 1
Universal Event Impact Sale

| tem Impact
Spouse unfaithful, . . . . . . ¢ 0 . 0 i v i i it e e .. 1.78
Marked decrease in inCome. . . & v v ¢ v v 4o o 4 v v o o o o & 1,45
Law suit brought against you . .+ v ¢« v v 4 v o 4 o o « o o « « 1.20
Friction with children , , . . . . . . . . . v v v v o o v o 1.18
Serious personal iNJury. . . v . v ¢ v v 4 4 4 o o o o o o o o 1.13
Household member in hospital . « & ¢« v v & 4 v v v v o v o o & 1.10
Start own bUSINESS . &« 4 & 4 4 & + ¢ ¢ o 6 o 6 s o o o o & o o 1.06
Having more arguments with Spouse. . . . v ¢ v v v & 4 o & « 1,06
Miscarriage or stillbirth. . . . . & ¢« ¢ v ¢ ¢ v v ¢ ¢ o o o & .99
Move to worse neighborhood . . . . . . . . . . . . . . .. . . .99
Out of work during prolonged strike. « « « . & v ¢ ¢« 4 ¢« « o & .97
Spouse Stops WOTK. & & v v v v v v 4 4 bt e e e e e e e e e .94
Unwanted pregnancy o . v « « « « o o o o o o s « o o o o o o o .92
Excommunication or expulsion from church ., . . . . . . . . . . .91
To have an extramarital affair yourself, . . ¢ v v v v v o « .83
Leave church =« faith lost. v v ¢ v v 4 v ¢ 4 v ¢ o & o o o « & .82
Loss or theft or personally valuable object, . . . . . . . . . 77
Child in trouble at school . . . . . . . . ¢ ¢ v v v v v v oW .72
Failed school or training program. . . « « & « o « o o o « o « .67
Sex difficulties & & v v v v 6 4 4 o ¢ o o o o o o « o o o o o 48
Elopment . & . & & v i v it e et e e e s e s e e e e e L6
child in employment dlfflculty e e e e e e e e e e e e e e e .45
Frequent minor illness in family . . . . . . v v v v v v o o 43
Break engagement o o o v 4 v 4 ¢ o o o 6 b e o b e e 0 e e . .43
Moved over 1000 miles. . . . . & & v & & v ¢ v v 4 o o s o o 41
Son married without approval . . . . . . ¢ v 4 v 4 4 o o o o . .33
Business expanded. . . 4+ & 4 4 4 4 6 4 4 e 4 ot e e o s e .. .33
Menopause = ''change of life!' | , . ., . ¢ v v v ¢ v o v o o » .26
Temporary layoff (less than a month) . . . . + ¢« ¢« ¢« « o« o« o . .24
Trouble with boss. . . . . . . . . .. e e s e s s s e e . .21
Extended visit of family member not usually in household . , . .20
Change to more secure job. . . . . & & ¢ 4 4 ¢ ¢« ¢ o o o o o o .20
Death of close friend. . . . . . . . ¢ v ¢ 4 ¢« v o o o « o o .18
Change to different lineof work . . . « . . « v v v v ¢« o o . 7
Moderate financial difficulty. . . &« ¢ ¢« ¢ ¢ ¢ ¢ v ¢ o o o o &« .16
Begin school @as anadult . . . . ¢ v ¢ 4 v v ¢ ¢ ¢ v o o o o & L
Wanted pregnancy . . . . . e e e s 4 4 s e e e e e e e e s .12
Stop drinking too much alcohol e e 6 e s s e 4 s e e s e e .02
Change in responsibilities atwork . . . . . . . . .. . . .. 0.00
Trouble with inlaws. . . . . . . .. « o 4 s e e e e 0.00
Major disagreement with a friend or nelghbor e e e e e e e -.03
A couple living together without being married ., . , . ., . . . -.07
Birth of any child after the first v . v v v ¢+ o « o o « « o & -.15
Wife starts to work for the first time . , & v v 4 4+ 2 o« & o « -.15
Change in work hours or condition. . . . v v 4 ¢« ¢ ¢« v o o o« & -.16
Trouble with co=worker . . & . & & ¢ 4 4« ¢ ¢t ¢ ¢ o o o s o o » -.20
Dieting. « « « o & « & . . e e e e s e e e e e e e e e -.29
Begin new job in same llne of work e e e s s e s e e e e e e -.29
Caught in monor violation of the law . . . . . ¢ ¢ v v « « + & =
Trouble with friends . . & v v ¢ 4 ¢« s ¢ ¢ ¢ ¢ ¢ o o o o o o & -5

Break up with steady boyfriend or girlfriend , . . . . . . . . -.83
Withdrawal from club or civic group, . « +« « ¢ ¢« o ¢ o « o & & -1.25
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316 APPLIED PSYCHOLOGICAL MEASUREMENT

Table 2
Impact Scores of Events Used in Paired Comparisons

Impact
A. Change in responsibilities at work .00
B. Frequent minor illnesses in the family 43
C. Move to worse neighborhood .99
D, Start own business 1,06
E. Spouse unfaithful 1.78

ment are arbitrary, so the value of zero was as-
signed to event A and the scale values for the
other events were adjusted with reference to A.
Thus, the least serious event, Change in Respon-
sibilities at Work, had a scale value of zero; and
the most serious event was the compound event
DE (Start Own Business—Spouse Unfaithful).

The unit of measurement is arbitrary, but it is
consistent across all stimuli. This is almost al-
ways appropriate for any sort of measurement;
lengths can be equally well measured in meters,
inches, or furlongs. It remains to find a suitable
origin within this metric which yields maximum
agreement of compound SV from simple. To do
this, the testable assumption shall be made that
the proper concatenation rule for these scale
values is addition. If this is true, and K is the
proper origin, then the scale value SV, for event {
is equal to

Svi+K. [1]

Similarly, the scale value for event jis sv; + K,
and it follows that the scale value for compound
event fj is sv; + K. Therefore, K can be esti-
mated (if the concatenation rule is addition) by
noting that

svij+K=(svi+K)+(svj+K) . [2]

According to this equation, the least squares es-
timate of K can then easily be found from the
data shown in Table 3. This estimate was 1.24.
The values obtained for the new scale with an
empirical origin are denoted s.* and are there-
fore equal to SV, +1.24.

The success of utilizing an additive model for
the combination of events can be evaluated by

comparing the s;/’s with their estimates from the
separately estimated s* and s;*. These pre-
dicted compound scale values are shown in the
next column of Table 3, labelled s.* + s*. The
correlation between the actual compound scale
values and their predicted values from the single
events was .95. More importantly, the median
absolute deviation (MAD) of predicted com-
pound scale value from observed scale value was
.24 logits. This close fit supports the notion that
a measurement model that is additive in a logit
scale is reasonable, but does not confirm it.

Events in both analyses are in an additive
metric though with, perhaps, different origins
and units, which are arbitrary. An examination
of those items common to both scales can yield
an indication that they appear to be different
only in unit and origin if the subjects in the re-
spective analysis saw the items as having the
same relative impacts. Since the paired compari-
son data have been rescaled to give a suitable
origin, the latent trait scale must be rescaled to
bring it, if possible, into conformation.

This procedure can be utilized to transform
all of the impacts obtained from the latent trait
analysis into a metric having ratio scale proper-
ties. To do this, the impacts for the five events
shown in Table 2 were regressed on their scale
values corrected for origin (s*). The best linear
transformation for this is

Ii*=1.06+.96(Ii), [3]

where I is the impact of event { obtained from
the latent trait analysis and I.* is the impact of
event i corrected for origin.
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PREDICTING THE IMPACT OF SIMPLE AND
COMPOUND LIFE CHANGE EVENTS

Table 3
Estimates of Scale Values for White-Americans Obtained
From Paired Comparison Data

L
S
Event] sv2 SV, + sv.3 (sv, , K) S.* + s.*s |6 1*7
i ) 1+ [ J
A . 0 1.24 .00 1.10
B .10 1.34 43 .53
c W43 1.67 .99 2.09
D 1.05 2.29 1,06 2.16
E 1.62 2.86 1.78 2.88
AB 1.70 .10 2.94 2,58 2.63
AC 1.51 43 2.75 2.91 3.19
AE 3.10 1.62 L,34 L.,10 3.98
BC 2.02 .53 3.26 3.01 3.62
BD 2.03 1.15 3.27 3.63 3.69
BE 2.97 1.72 L,21 4,20 L.
€D 2.35 1.48 3.59 3.96 L,25
CE 3.21 2.05 L .45 4,53 L.97
DE L,o7 2,67 5.31 5.15 5.04

]A-”Changes in responsibilities at work'; B-Frequent minor ill-
nesses in the family'; C-'"Move to worse neighborhood'; D-
""Start own business''; E-'"Spouse unfaithful''; AB through DE-
compound events,

2SV-Life Event Impact Scale Value Estimates from Paired
Comparisons.,

3SVi + SVJ-Predicted compound scale values from the individual
Item Scale Value Estimates.
L

s-,':(svi + K)-Scale Values Assuming the Concantenation Rule is
addition.
5

S.%=-Predicted compound scale values from the individual items
Scale Values Assuming the Concantenation Rule is addition.

6I-Impact Estimate of Events Obtained from the Latent Trait
Analysis,
7

I*~-Impact Estimates of Events Corrected for Origin.
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The sample size was certainly modest in this
experiment; hence, reporting Equation 3 with
two decimal places is not truly justified. Round-
ing this result to one decimal is first, more jus-
tifiable and second, more robust (Wainer &
Thissen, 1976). This yields Equation 4

Il*=l.1+1.0(Ii) [4]

where I* and I have the same meaning as before.
Shown in the last column of Table 3 are the
values for I* for the compound life events as well
as predicted impacts for the nine compound
events. The correlation between the predicted
compound events’ impact from the latent trait
analysis and their actual scale values obtained
from experimental measurement was .94, with
MAD equal to .36 logits. This gives hope that
the measurement scheme as well as an additive
model in this metric seem reasonable.

Mexican-American Data

The same analyses were repeated on data
gathered from 41 Mexican-American students.
The results of these analyses are shown in Table
4. The scale values obtained for the five events
and nine compound events are shown in the
column marked ‘SV.' Estimated scale values for
the compound events obtained by adding their
component’s scale values are shown in the
column marked ‘sv; + sv,.” A constant was esti-
mated which minimized the squared residual
between these two columns. This constant was
.45. The scale values obtained by shifting the
origin of this scale through the addition of .45
are shown in the column marked ‘S*.’

The efficacy of this additive constant is seen
when one examines the relationship between
these experimentally determined scale values for
compound events and their predicted value, ob-
tained by adding their components (corrected
for origin). These predicted values are shown in
the column marked ‘S; + §;*." The correlation
between the actual compound scale values and
their values predicted from the single events was
.93, with MAD equal to .12. The impacts ob-
tained from the latent trait analysis (the univer-

sal impacts) were regressed against the S§*
values, resulting in the regression equation.

Ii*=.3+.6(1i), [5]

These linearly transformed impacts are shown
under the column marked ‘T*,” next to the sim-
ple events. The values of the compound events
are predicted from the simple events by adding
their I'* values. The MAD of the predicted com-
pound impacts from observed scale value was
.15.

Discussion

An attempt to establish the measurement of
the impact of life change events on a ratio scale
was made. The extent to which this was success-
ful is seen in the MADs. The measurement scale
for the White-Americans spanned more than
four logits, and the MAD was .36. This is about
a 9% error, which is somewhat large. Neverthe-
less, the ditferences in experimental technique,
analysis scheme, and sampling error tend to
moderate this difference.

The Mexican-American data fit about the
same, with a MAD of .15 logits over a 1.82 logit
scale, or about 8%. These results are encourag-
ing. The accuracy with which the impacts de-
rived from the latent trait analysis predict the
empirical scale values of the compound events
can be seen in plots shown in Figures 1 and 2. In
both samples the choice of an additive logistic
model seems to be plausible, although there
appear to be significant departures from lineari-
ty in the Mexican-American sample. These de-
partures are small, but the trends in the resid-
uals are significant.

Although the conclusions must be qualified
somewhat, the results of this pilot study are
promising. One of the purposes of the study was
to see if the impacts obtained from a Rasch type
latent trait analysis related well to scale values
obtained through a different procedure. The
measurement model underlying both data col-
lection schemes was very similar in that the
Rasch model posits a logistic response function
with equal slopes, as does the Bradley-Terry-

Downloaded from the Digital Conservancy at the University of Minnesota,
May be reproduced with no cost by students and faculty for academic use. Non-academic reproductlon
requires payment of royalties through the Copyright Clearance Center, http://www.copyright.com/



PREDICTING THE IMPACT OF SIMPLE AND

COMPOUND LIFE CHANGE EVENTS 319
Table 4
Estimates of Scale Values for Mexican-Americans Obtained
From Paired Comparison Data
Event SV2 sv, + sv.3 S‘kL+ S. S *5 |6 I*7
! (svi +K) '+ )

A .0 L5 .00 .30
B .13 .58 A3 .56
o .20 .65 .99 .89
D .53 .98 1,06 b

E 1,16 1.61 1.78 1.37
AB .37 .13 .82 1.03 .86
AC 8h .20 1.29 1.10 1.19
AE 1.55 1.16 2.00 2.06 1,67
BC 1.15 .33 1.60 1.23 1.45
BD 1.23 .66 1.68 1.56 1.50
BE 1.69 1.29 2.14 2.19 1.93
(o)) 1.14 .73 1.59 1.63 1.83
CE 1.85 1.36 2.30 2,26 2.26
DE 1.83 1,69 2.27 2.59 2.31
]A-“Changes in responsibilities at work''; B-""Frequent minor illnesses

in the family"; C-''Move to worse neighborhood't; D

~''Start own

business''; E-''Spouse unfaithful''; AB through De-Compound events,

2SV-Life Event Impact Scale Value Estimates from Paired Comparisons,

3sv.
J

+ SVi

Scale Values Assuming the Concantenation Rule in addition.

-Predicted compound scale values from the individual Item

L}S‘«‘f(SVJ.+K)-Sca]e Values Assuming the Concantenation Rule in addition.

> xS

.*=Predicted Compound Scale Values from the Individual

| tems

Scale Values Assuming the Concantenation Rule in addition.

6I-Impact Estimate Events Obtained from the Latent Trait Analysis.

7 |+c=]

mpact Estimates of Event Corrected for Origin,

Luce model used for the scale values. The con-
clusion was that even though these two schemes
are not identical, they are very similar. Another
purpose of this study was to determine whether
or not the current practice of assessing the im-
pact of a compound event by adding up the im-
pacts of its components is justified; the data sug-
gest that it is.

Thus, it can be said that the determination of
the impact of compound events can be deter-
mined by obtaining impacts through latent trait
analysis and then transforming them with Equa-
tions 4 or 5. Note that the transformation appro-
priate for the White-Americans is different from
the one required for the Mexican-Americans.
This is a way of characterizing each group.
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Figure 1
Impact of Some Life Events for 33 White-Americans
Along the X -axis are the linearly transformed values of the
impacts of five life events and the predicted values of the
impact of some compound events. The Y-axis has the empirically
determined scale values for these events.
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Moreover, this means that an experimental in-
vestigation to determine the zero point and con-
catenation rule should be carried out on a subset
of the items before the impacts obtained from
the interval scale values yielded by the latent
trait analysis of all items can be used.

The inaccuracies of this scheme are divided
between the incorrectness of the model and the
small samples in the paired comparison experi-
ment. These inaccuracies are clearly shown in
the figures and are also reflected in the estimate

of the lowest scale value obtainable. Substitute a
value of zero for I'* in Equation 4. Solving Equa-
tion 4 will then indicate the lowest impact ob-
tained: the impact associated with an event that
causes zero change. When this is done for
White-Americans, an event with an impact of
—1.1 is seen as absolute zero, or no change. This
impact is lower than all events in the universal
index except Withdrawal from Club or Civic
Group, which has an impact of —1.25. It also has
a relatively larger error of fit. The difference be-
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Figure 2
Impact of Some Life Events for 41 Mexican-Americans
Along the X-axis are the linearly transformed values of the
impacts of five life events and the predicted values of the
impact of some compound events. The Y-axis has the empirically
determined scale values for these events.
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tween —1.25 and —1.1 is an indication of the
model’s accuracy. The corresponding zero point
for Mexican-Americans is —.5, which is con-
siderably farther from —1.25. Perhaps with
larger samples and more thorough experimenta-
tion, these errors can be reduced and this meas-
ure can be improved.

The advisability of using student samples to
supplement a community sample may be ques-
tioned, since there are obvious status and age

differences between the two. This procedure was
justified by the fact that the scale shown in Ta-
ble 1 contained only items that scaled similarly
across all the members of the community sam-
ple, including low status Mexicans and high
status White-Americans, the young and the old,
and so forth. Therefore, the scale is funda-
mentally a universal impact scale for Mexican,
Mexican-American, and White-American resi-
dents of El Paso-Juarez. Further, to the extent
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322 APPLIED PSYCHOLOGICAL MEASUREMENT

that students are not comparable to the com-
munity sample, the results from the two sets of
data—community and student—would have
diverged instead of tending to converge as, in
fact, they did.

There are implications of this study for the
scoring of life events in attempting to assess the
impact of life changes upon illness. The usual
procedure in computing a life change score is to
add means obtained from categorical estima-
tions. This procedure is probably wrong, if the
data presented in this paper are correct, because
the additive model works for the latent trait
values, which are exponents. This means that
raw data should be multiplied, not added as in
the traditional procedure; there are nonlineari-
ties in the tails of our distributions, which are
more emphatic still with raw scores.

Currently, a larger set of student data is be-
ing examined to determine if the judgments pre-
sented in this paper still hold. If these judgments
are supported, this suggests that life changes
can be measured more accurately than is current
practice. It is hoped that with the improvement
of measurement, the life change variable may be
more predictive of physical and psychological
disorder onset than has been found in previous
research.

These procedures also bear on a larger topic
of discussion in social science. The proper re-
sponse, when faced with low predictive capacity
of presumed independent variables, is not only
to search for new independent variables and/or
alternative theoretical models; the proper re-
course may also be to use more sophisticated
measurement models.
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