2

LY <
A e i P,
e

. . ' ’ - - ’,
f{f/ . . . DOCUMENT EFESOUNE . ’

ED 143 698 S . ' Co. TM 006 465 ~°
AUTHOR 'Juul, Dorthea H.; And Others
TITLE : A Factor Analytic Study of Branching Patient
Management Problems.
EDRS PRICE nF~$0 83 HC-$1 67 Plus Postage. .,
DESgRIPTORS *Clinical Dlagn0515° Decision Making; Factor ‘ :

¥w¢~¢dﬂAnaly51s, *Pactor Structure; Higher Education; )
Medical Evaluation; *ﬁﬁalcal Students; Medical -
Treatment; Patients (Persons); Problem Solving;
. *Simulation; *Test Reliability; *Tests
IDENTIPIERS ~ . *Patient Management Problems
ABS TRACT , : ’ L
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the second during their senior yeaf. The second test was also -
administered to a, second class of students during their junior year. «
Factor analysis results indicated there are two components to medical
problem solving as measured -by RMPs--data gathering and management. ’
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A FACTOk ANALYTIC STUDY OF BRANCHING'PATIENT MANAGEMENT PROBLEMS J
Dorthea H. Juul, Michael J. Noe, Ph.D., and Rene L. Nerenberg

Brénching patient management problems (PMPs) as, described by McGuire,
So]omoﬁ:nand Bashook (1) were developed to simulate on paper the physician's

encounter with a patient and have been widely used to aséesa medical problem-

solving abi]itx;——?h%s-sfﬁdy was-uindertaken to further exahine the nature: of

the factors_underlying performance on PMPs and to determine whether such

factors are stable for different groups taking the same éxamination and for

®

~ the same group over time.

LITERATURE REVIEW

<

In a study undertaken at.the University of I11irois College of Medicine

-

to analyze performance on,PMPs, the authors (2) concluded that medical pro-

¢

'blem~solving was highly content specific because there was a great deal of

&

ing?é-individua].variabi]ity in performance within and across different PMPs.

Results of thé:Michigan State University Medical Inquiry Project (3) also

&

“indicated that there was a lack of consistency in performance across problems.

~ Bashook (4} argues that thijs variability in performance is because there
are diffefen} ddmain§ of clinical problem-solving. A domain is defined by
three components--stage of the problem-solving process (sensing, defining,

A S
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resoivihg), clinical discipline, and"the context of care (e.g., emergency;

' acute,‘chronic, health maintenance) PMPs often‘focus on a single domain;

“

) hence, performance is not genera11zab1e from one prob]em to the next

However, Donne]]y, et al. (5) demonstrated that {'.2re was some consis-

tency in performance across .problems. Ten PMPs and an average across all |
N - .

" problems were’fndividua]]y factor ana]yéed and two factors emerged--informa-

tion gathering and decfsion making. The two factors were not h1gh1y re]ated
within prob]ems or across problems. The high re11ab111t1es of . the 1nformat1on

gather1na var1ab1°s and the Tow re11ab111t1es of the decision making var1ab1es

¥
led the authors to conc]ude.that information gather1ng is a general ab11itx o i'f

. - e . I4 \'

and that decision making is content specific because it varies from problem
to problem.

~ The research, although limited, does suggest that PMPs: do not measure a

’

~general medical prob]em;soﬁving abf]ity. There }s some evidence that perfor- .

t

mance may be content specffic, and one study indicates there may be two com-

ponents involved--information gathering and decision making.

OMETHOD . e '
‘As indicated earlier, PhPs are an attempt to simulate in mritten form :
the.brocess that a physicfan goes through in managing a patient. They gener-
aily consist of a short introduction to the°patjent followed by a series of
sections devoted to gathering’history and physical examﬁdataa ordering diag- -
nostic procedures, and treating the patient. Within each section the examfnee
selects from a list of optaons those which he ‘feels are appropriate. He;re-
cords his decisions by erasing the opaque overlay or develooing the iatent'

image with a special pen to reveal theé outcome of his choices. The responses«




) v é.,ﬁ'“ \ .
are presented in as realistic a manner as _possible. History questions are

JUENE

answered in terms the pat1ent would be expected to use._ __If-x=rays, - EKGs

and the 11ke are ordered, appropr1ate photograph1c reproduct1ons are pro~.
KV1ded In add1tyon, no interpretation of results is given unless stuch 1nfor-
mation is norma]]y provided or consultation 1s spec1f1ca11y requested.

Each examinee determines "the order 1n which he goes thrpugh ‘the problem
based on’his judgment of opt1ma1 management of the patient. Therefore, not
all examinees are érposed.to the same sections of the prob]em.nor t% the‘

same sequence of sections. For example, selecting an 1ncorrect med1cat1on

might cause the pa+1ent to have an adverse react1on, and the .examinee must

" then dea] w1th tuat comp]1cat1on Selection of the proper med1cat1on on°

the other hand, wou]d have led to satisfactory recovery.

s

Two examinations that included PMPs were administered to 19r University

/ of Illinois Co]]ege of Medicine students (C]ass I), one durwng their Jun1or

year and the other_during the1r senior year as part of the ongo1ng appra1sa1

program The first exam (Exam I), taken when the students were Jun1ors, con- ‘

tained 24 PMPs, arid the second (Exaw II) taken, when they were sen1ors, had
26.. Exam II was also administered to a d1fferent group of 214 Junior students
(Class II). Both tests were designed to assess clinicdl competence 1n‘a num-
ber of different disciplines, settings (e.g., emergency room, outpatjeht |
clinic, private office, hospital service), and types of probjems béﬁg. emer-

gency, chronic). Although the specific content of the problems varied from'

- year to year, the patients had relatively common prob]ems that th1rd°and

'fourth year med1ca1 students were eéxpected E@ be able to manage.
SO
Because earlier resedrch indicated that.there was a great deal of

;.
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'variabtlity in indivioual performance across prob]ems; }t was conc]dded“that
it would not be fruitful to analyze eachtproblem separately. Rather, it was.
;hypothes1zed that given a suff1c1ent]y large and var1ed sample of PMPs,
"exam1nees would exhibit consistent patterns of per;ormance over time. C It
was further hypothes1zed tha%’ d1fferent gLoups of exam1nees would exhibit
“similar patterns of performance on the same exam. ¢

In order to ana]yze performance aCPOES problems each of the iteme in the
exams was classified into one of the s1x fo]]oWing categories.“

History: Informat1on ga1ned from patlent histowy

'Physical Informat1on gained from physica} exam of the patient

D1agnost1c Qrocedures Information Qa1ned from laboratory tests, x-rays,
if

EKGs, etc.

I ) .

Pathway: Decision points at which tna next stage in management is O

3
selected )

i \
h e
Treatment; The care given the pat1enf, includes med1cat1ons operations,

counse11ng, etc, i “f S

D1agnos1 : Spec1f1c 1dent1f1cat1onjof the pat1ent s prob]em( )
; s

) Tab]e 1 conta1ns a percentage breakdown by category of the two ex, '.

o

o s e e 2 b e e e - e ;-.... / //
o Insert Table 1 ab%ut here ;«MV

-----------_-—---------—..-

Each of the items was assigned a weiﬁht on a nine-point scale ranging

[

from +8 (c]ear]y indicated) to'~8 (contra§nd1cated) by an 1nterd1sc1p11nary
comm1ttee of medical school facu]ty . S,ores for the six’ categor1es were
'computed for each student These- scores ere the algebraic, sum of ‘the weights

of the pos1t1ve items and the negat1ve 1teLs se]ected in each category across

¢ & - ‘_ , 1 - .'. ‘x-"‘\
- v ) \2 - .,
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all problems divided by the maximuﬁ number of points\possjbleﬁin that

, I , . N [
_category. ~ ., f .

Pr1nc1pa] factor® ana]yses w1th 1terat1on were performed separately on
the corre]at1on matrices of ‘the ﬁhree exam adm1n1strat1ons to 1dent1fy fac-

tors under]y1ng performance on PMPs‘ In1t1a] estimates of communa11t1es
c "‘3 g

_were the squared multiple corre]at1ons of each var1ab1e with the rema1n1ng

”~ - }

five variables, and the significant.factors of the three.analyses were rotae\\\ L

ted obliquely by the direct oblimin rotation method. In order to determine:

if performance was simi]ar for différent groups taking the same exam, the

¢

factor patterns for the C]ass I seniors and the C]ass II juniors were com-

?\\pared ‘In order to determ1ne stab111t) over t1me, a ﬁr1nc1pa] -factor analysis

was perio;med on’ the correlation matr1x of the 12 var1ab1es from the exams
N .

“administe ed to Class,I in the Jun1or and senior years. -
RESULTS - —~\ , o ' " '
" The resu]ts of the separate factor ana]yses performed on the corretation
matr1ces of the three exam adm1nvstrat1ons are shown in Tab]e 2. Loadings
(factor pattern. coeff1c1ents) greater than .30 are under11ned for emphasis.
For each ,of the three analyses two‘d1st1nct factors emerged that were asso-
ciated w1th principal components whose eigenvalues were greater than one and
thatijoint]y accounted for 71% or 72% ofzthe total var{ance in-the initial
principal components‘analyses. History, physical, and diagnostic procedures
loaded on one tactor which was 1abe]1ed "data gatheringh- Pathway, treat-
)

ment, diagnosis, and diagnostic procedures lgaded on the second factor wh1ch

was labelled “management" It shoqu be noted that d1agnost1c procedures

.loaded on both factors. The correJat1ons between the two factors were .42

Ll
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gathering ‘and senior.management (.51).

<

B

for the Class,idrjuniors who took Exam I, .53 for the Class I\\enIOrs who °

took Exam II, and .44 for the Class II juniors who took -Exam II.

N Insert Tab]e 2 about here

: -
‘ --------------—--—------- . .

"

Inspect1on of the C]ass IT junior factor pattern revealed that it vias
very similar to the Class I senior factor pattern and further rqtation to
maXimize congruence yas not necessary. The similarity of the'matr1ces indi-
cated that the factors;were“stable for different groups taking the samé exam.

The results of the factof analysjs performed on the correlatian matrix
¢ . -

~of the 12 variables from-the two exams chat were'administered to Class I

* b

are shown i Table 3. Four factors emerged whose 1n1t1a1 eIgenvalues accoun-
ted for 72% of the total variance. . These were junior and senlor data gather-
ing and jwnior and senior management. Junior diadnostjc procedures loaded

on junior data gatherdng and junior management. Senior diagnostic proce-
dures loaded on senior data gathering and senior management, alithough Jess

. -

heavily on the management factor. « T

H
.

The h1ghest factor correlat1ons in Table 3 were between Jun1or and sen1or

" data gatrer1ng (.49), junior and senior management (.60), and senior data

DIScUssION B \ i
The results of this study 1nd1cate that there are two components to
med1ca1 problem-solving as measired by PMPs--skill in data gathering and//

- skill 1n management. Both factors were stable for different groups who

7
.
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1
teok thL same exam and over time for one group who took two different exams.
ot

Tne stability of the factors over time is further emphasized by the relatively

high correlations betwéen Jun1or and sénior data gathering (. 49) and Jun1or

and senior management (.60) as reported in Table 3. ,A«Q;w ‘

Donnelly and h1s colleagues 1dent1f1ed the same two dimensions. hOWEVer,‘

AY
in the present study the data gather1ng and management factors within each

exam were’ pos1t1Ve]y-corre1ated suggest:ing that the factors are rot 1ndepen-
.dent. " This finding is 1n contrast to the Donne]]y study wh1ch conc]uded on
the basis of low obta1ned canqn1ca1 correlations betWeen the variables’ com-
prising each factor that the factors were unrelated. It seems 11ke1y that

. appropriate management of a pat1ent is to a certa1n extent dependent on the
.adequacy of the data base deve]oped from the h1story, phys1ca], and d1agnost1c
procedures However, an examinee might ask all the r;ght quest1ons but not

be able to.integrateé the 1nformat1on to arrive at an apgropr1ate reso]ut1on
-to the prob]em, or he might arr1ve at the appropr1ate reso]ut1on from a

%

sketchy data kase.

The se]ect1on of diagnostic procedures appears to be a s1gn1f1cant po1nt
in th1s process of 1ntegrat1on D1agnost1c procedures-may have-loaded on both

factors because that is the point at which 1nformat1on obta1ned from the -his-

—

“
'tOP/ and phys1ca] must be integratéd in order to select correct d1agnost1c
procedures The results of the procedures then influence the subsequent

management decisions made by the examinee.

e
The Yesults. of this study also provide some evidence of construct

'.ya]idity of PMPs. The correlation between data;gatherjng and management

factors as reported in Table 2 was higher for the seniors (.53) than for the |

.

. Juniors (.42 for. the group that took Exam I and .44 for the group that took

A

_8,. ’ \ )
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" through using:such texts as Clinical Simu1ations‘(6) which contain PMPs.

) add1t1on, 1t Was found’ that these” two.factors Were stable across time-and----

. . M
x hd T . A *

*'Exam II). This suggests that students at the senior Tevel who usually

have had more clinical experience are better able toﬂapp]y data gathering

|
) ) : ) j
information to management decisions. L -

The mean scores and. standard devfationg\for the-six categories for the

Jjuniors and seniors who took°Exam Ir appear in Table 4. A one-way multi-
-\.4“ v e

variate ana]ys1s of var1ance performed on the means of the six variables,

- for the two c]asses produced a s1gn1f1cant mu1t1var1ate F-rat1o (F = 13.06;

df = 6, 398, p < 001), indicating that test performance is re]ated to year . ~‘
"in med1ca] schoo1--sen1ors performed s1gn1f1cant1y better than Jun1ors It '
m1ght be argued that the 1mprovement was due to increased fam1;dar1ty with .

the test1ng techniqye. However, the students are given- careful 1nstruct1ons

pr1or to the exam, and many have encountered PMPs on prev1ous exams and - .

l»

. . K} -
""0 -------------------------- =

. . Insert Table 4 about here L ‘.!‘ieg

3

In summary, -the results of this study support the findings of a prev1ous
study that suggested PMPs measure two factors--data gather1ng and management--
and that at least two subscores are necesgary to descr1be péF?aFaaﬁe~ I'n~-————--—__..~
across groups given a large and var1ed sample of PMPs. It is advisable,
therefore, to sample broadly when using PMPs in order to obtain a stable
measure ofoan individya]‘s ability. Evidence supporting the construct valid-

ity of written simulations a]so emerged ' ’




TABLE 1

N
. - - -

- COMPOSITION OF EXAMS I AND IT BY CATEGORY

R . C »
. EXAM I

Disciplines represented: Mediciné,'NeuFéTSby,'Obstetries-Gyneco1ogy,
. Pediatrics, Psychiatry, Surgery (24 problems total) :

"

CATEGORY PERCENT OF EXAM , LT

History ' 16.6 ° s ,"‘

Physical ' " 9.6 T
""" Diagnostic Procedures 27.4 ) B - '

Pathway . 166 - o

%rgatment S _ ' .28.6 . i -

Diagnosis ~ . ’ 7?2 v ' ]

~ Administered to Class.I as juniors” (N-= 191) -

L4

EXAM 11

A

-

- Disciplines %ebregented: Medicine, Neurology, Obstetrgcs-Gynecolo Y, -
Otolaryngology, Pedjatrics, Psychiatry, Surgery (26 problems total?

’,

CATEGORY * - . PERCENT OF EXAM— oo
T Wstory . 13.6 Lo e
Physical ‘:' IS T a2 -
Diagnostic Procedures ‘ 28.4 ‘ . "féi g
Pathway . " 13.0 Y
- Treatment ~ E 30.2
Diagnosis o 36 v
' & 100.0%. S \

Administered to Class I as seniors (N = 191) and Class II as juniors (N ='214) *

»

|

10 B
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CATEGORY
History
Physical

* Diagnostic
Procedures

'Pafﬁwgy

Treatment

- -

~" Diagnosis

v

- Factor

Correlations °

. - ) . L
) - . - U ¥
~ ’ L4 .o }‘ 1‘ . .
. TABLE2 . Yo n T
DIRECT OBLIMIN FACTOR PATTERNS'FOR CLASSES I AND I '
CLASS I, JUNIOR YEAR CLASS“I, SENIOR YEAR  'CLASS II, JUNIOR YEAR
L EXaMI - EXAM IT - - . EXAM II
(N=191) (N=191). 1 (N=214)-- . . °
FACTOR.I ~ FACTOR IT . FACTOR I  FACTOR II  FACTOR I  FACTOR II..
DATA MANAGE- - .+ “DATA  MANAGE- DATA . MANAGE-,’
GATHERING MENT . € CHERING - - MENT % GATHERING * MENT
- 0.63. 0.2 - 0.85 6.04. . o.8s ;000
’ 4 DT o

0.93 -0.13 0.98°  -0.09- . 0.9 -0.09"
1 - . . . . ,.' v
0.47 0.46 . 0.51 0.38 0.35 0.32

a. L o -~ N:' ’ l’

0.26 " ‘0,56, . 0.:20 ' 0.57 - 0.03 070
-0.01 0.78 -0.03 . 0.6 0,07 ‘.63
-0.11 0.7 -0.05 . 0.71 =0.07, .. 0.68 .,

é:w* - . . * b 3
10,42 ‘ 0.53 0,449 -
- - \\7 *
{ ~ '
11 ) _

*
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FACTOR 1V _

'FACTOR IV
SENIOR
MANAGEMENT

0.30
" 0:51
* 0.60

. . = s —
- S - * ° i ” -
N 3 . . { - .
’.. . > 3‘. . ’ ¢ .
- - . . P . e .y - .
I ST TR ' )
o DIRECT OBLIHIN FACTOR PATTERN FOR_CLASS I ON EXARS' I AND I1-
A - FACTOR I ., FACTOR IT | FACTOR IIT°
s © «* JUNIOR DATA  °SENIOR DATA - JUNIOR
| CATEBORY . - . GATHERING .  GATHERING * MANAGEMENT
Jr: History 060 ‘' iT0.06 ¢ 0.13
- T ‘ Lol . ‘ ) 'o 2 ’
L Sr. Histbry - ‘7 0.08" "1 0,82 . =0.05 ,
o ' KIS ‘{\(}' 3 ? . . e -
- dr.Physical: "' 0.80 .\ 0.12 T =010t
: Sr, Physical © 0.04 * X 0.97 . o000 -
o +Jr. ‘Diagnpstic U L . '\_ .
(. - Procedutes . . 0.40 . 0.14. ' 0.48 *
Sr, D1agnost'1c 'F, Coo T o “
- . Procedures L -0.04 0.59 . 0.10
<7 " d¢. ‘pathway” T0.27- . -006 . 0.53 :
Sr.’ Pathway 0.06 . ' 0.08 U
Jr. Tréatment < .. 0.04 T .-0.02 0.78
. . ot & -
Sr..Treatment -0.13 0.07 . 0.30:
v Jr: Diagnosis ' ° -o 14 0.68 " ' 0.69
Sr. Diagndsis ".0.05 L-0.08 T g1
4‘ ) . , .. - “ . . . '
s - FACTOR CORRELATIONS .
} * - ° | .. :o e ) ‘ » » . '# -
oL t.. : € _FACTOR I-**  "FACTOR IL° © FACTOR I11 ¢
v R . o :
FACTOR T~ * 1.00. 0,49 - 0.29
COFKCTOR IT . T . 1 00 0.33 -
ooty . - oo , . * Uoe
PactoR fre (o 1.00
. FACTOR'IV . ‘ e e LT
. PR ‘ - >0 7 a’
- . \ R "t .
~ . 2 P s .’ ]
n R RGN * 7 . 1 2 -
Y "L ..

[
.
" 41.00
- *
* . .
: Y.
-
\ -
* {‘ »
- .

-
“

%
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r . ‘ - . TABLE 4 "
< * \ b . 8 o \\
¥ CLASS I AND CLASS II SCORES ON EXAM II _ —
. N T SN -

JE . -, CLASS 1, SENIOR YEAR -
S T (o)

N \
LS N . - &
s . .

_CLASS 11, JUNIOR YEAR

.S

N\

N\

(N=214)\

N

T . ] . . STANDARD ¥ . STAWDARD
_CATEGORY MEAN - - DEVIATION MEAN . DEVIATION : . —
T+ THistory _ 67.75" 77 10.26 - 61.93 11.06
Physical - 7378 .o 9.93 68.39 10.87
) ‘*Diaéﬁoétjc e s . L )
procedures * ¢ 573 . 7.3 52.26 8.26 |
U Cpathay’ 0 7s3 T - sest 0 gouss 20,07, C
‘.Treatment. © :i3g27. o, L. C7.790 32.94 - '7.50
2.7 Diagnosis 1.7 U56.91 C ¥y g3, BLg 9.55
‘K - l‘ RS 3 - . - o ’
»‘: -. 'y o N " o N J R -
. ’ Q : . . - Y ‘
- x -\ - . > N b - <
< I3 \ . ‘.. . kY >
'.‘v Y f ' X - ’ .' ° : - N
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