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As part of the ongoing research leading to the implementation of National Board of Medical

Examiners' (NBME)computer-based case simulations (CCS) as one component of the United

States Medical Licensing Examinations (USMLE), gender differences in performance were

investigated for one form consisting of 18 cases. An earlier study found gender differences with

a set of four cases on which men performed significantly better overall (Orr, 1988). The present

study uses both more recently developed cases covering a broader spectrum of the students'

training and a different scoring model.

In general, a number of research studies have found that constructed response items show

smaller differences between the performance of male and female examinees than multiple-choice

items covering the same subject matter (Bell & Hay, 1987; Bolger & Kellaghan, 1990;

Bridgeman & Lewis, 1994; Mazzeo, Schmitt, & Bleistein, 1993; and Murphy, 1982). Although

little has been done investigating gender differences with more elaborate performance assessment

measures, the expectation has been that these measures would similarly show reduced differences

between men and women.

A secondary purpose of the study was to investigate differences in style or approach to

problems that might differentiate the performance of men and women at a more detailed level

than overall rating. Differences found might contribute to knowledge about gender differences

either in response to the assessment instrument or in the practice of medicine generally that could

have implications for other assessments for medical education.

Method

NBME's CCS are complex, unprompted, dynamic computer simulations of a patient-care

environment. As a performance assessment instrument, they are intended to measure patient
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management skills in a realistic environment with simulated time and naturally unfolding clinical

situations.

In CCS, the examinee is initially presented with a brief introduction to the patient's signs

and symptoms. No questions are asked of the examinee; he/she types requests for patient

management into a blank screen, a process resembling the way orders are requested and

processed in a hospital setting. The examinee can request a history, conduct a physical

examination, write orders to perform diagnostic studies, initiate therapies, change the patient's

location, or choose to perform no actions until a later time. The patient's condition changes in

response to the actions requested by the examinee and the time course of any underlying disease.

The examinee needs to decide when, where, and how to care for the patient through this evolving

course. Each action requested by the examinee is recorded by the computer, including canceled

or refused actions, the simulated time of the action, and the cost.

Data Source

The sample used in this study consisted of 201 senior medical students tested from 1991 to

1994 as part of a series of special studies. Gender identification was available for 196 of these

students, 118 men and 78 women. A total of 18 cases from the areas of internal medicine,

surgery, obstetrics/gynecology (ob/gyn), and pediatrics were administered in two separate sets.

Each problem required an average of 20-25 minutes to complete.

CCS Scores

A committee of physicians provided holistic ratings of examinee performance on each case.

The physicians were provided with transaction lists specifying the actions requested by the

students in managing each case. Each transaction list was rated by two to six physicians on a
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nine-point scale representing overall adequacy of the patient management. Definitions of the

scale points were discussed and agreed upon by the raters prior to reading the transaction lists

(Clauser et al, 1995).

In addition, analytic "items" were scored based on the examinee actions within each case.

Item level differences were also considered in evaluating the overall performance differences

between men and women. The items relate to the actions that might be requested by the

examinee in managing the case and the appropriateness of those actions as identified by a key

development committee consisting of physicians other than those assigning the holistic ratings.

Actions that were appropriate in the management of the patient were designated "benefit"

actions. Actions that were not beneficial were further divided into actions that are inappropriate

but harmless, actions that present some risk to the patient, and flags that represent serious errors

in management that could severely jeopardize the patient. Neutral actions, those which were

neither beneficial nor inappropriate, were also identified but not evaluated as part of this study.

Results

The performance on the total set of cases was very similar for the men and women in this

data set. The average of the case means for men was 4.55 and for women was 4.51. Standard

deviation of the case means was about 0.6 for both groups. The median of the standard

deviations of ratings for the 18. individual cases was 1.56 for men and 1.52 for women.

To provide some context for these results, we also obtained multiple-choice scores from Part

III of the NBME examinations. (Part III was the last of the three parts making up the predecessor

to the USMLE. It was given for the last time in May 1994). The Part III examinations were

selected from among the NBME examinations because the content coverage was most similar to
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that measured by the CCS. Scores were found in the NBME research data base for 96 of the men

and 62 of the women in the CCS sample. Mean scores were again very similar for men and

women (459 for men and 455 for women), but standard deviations were much larger for men

than women, 110 and 86 respectively. This difference in standard deviations is not observed in

Part III data generally, although overall mean differences are similar to those observed in this

study (Dillon et al, 1995). Summary data for CCS ratings were recomputed for only that part of

the sample for whom Part III scores were available. Results were essentially the same as the

results for the full sample that are given above, indicating that the sample with Part III scores was

a representative subset of the whole.

Mean ratings for each case were also compared for men and women. Although the majority

of cases showed small mean differences, the range of differences extended from -.88 (men

performed better) to .48 (women performed better). These differences are about 0.5 and 0.3

standard deviation units respectively. The distribution of rating differences is shown in Table 1.

Performance by Area of Medicine

Medical disciplines, such as internal medicine, surgery, ob/gyn, and pediatrics, represent

differences in the age and gender of the patient and often the degree and type of intervention

required. They are used here as convenient proxies for these variations in cases. Previous

research with the NBME examinations and the USMLE has suggested that women tend to

perform better in ob/gyn, while men perform better in internal medicine and surgery (Case,

Becker, & Swanson, 1993). Patterns of differences by area of medicine were also of interest for

the CCS cases. Because of the low generalizability that has been reported for individual

performance assessments, the degree to which the different cases from the same are of medicine
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Table 1
Distribution of Difference between Means Scores of

Men and Women on CCS Cases

Difference
Between Means

Number of
Cases

>.40 1

.31 to .40 1

.21 to .30 1

.11 to .20

0.0 to .10 2

-0.0 to -.10 5

-.11 to -.20 3

-.21 to -.30 2

-.31 to -.30 0

<-.40 1

form coherent sets was first examined. Correlations among the 18 problems and with the Part III

scores were therefore computed. Table 2 provides the median correlation among cases from the

same area of medicine and between areas of medicine and between the cases and the Part III

scores.

Cases in medicine, pediatrics, and ob/gyn show some internal consistency, although they are

not clearly different from each other. The median of correlations among cases of the same type

are only slightly higher than those between cases areas, but differences are in the right direction.

Surgery cases, however, do not appear to be correlated among themselves as highly as with cases

from the other areas, suggesting that interpretations based on the surgery content may not be
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Table 2
Median Correlations between Cases by Area of Medicine

and between Cases and Part III Scores'

Int. Medicine Ob/Gyn Pediatrics Surgery

Int. Medicine .23 .20 .22 .21

(15) (30) (24) (18)

Ob/Gyn .22 .15 .17
(10) (20) (15)

Pediatrics .25 .19
(6) (12)

Surgery .09

(3)

Part III .27 .16 .28 .13
(6) (5) (4) (3)

warranted. Although only three surgery cases are included in the set of 18, this is only one less

than for pediatrics, which shows results similar to those for medicine with its six cases.

Looking at the cases with the largest performance differences between men and women, two

of the three cases with largest differences favoring women were ob/gyn cases while the case with

the largest difference favoring men was an emergency surgery case. In fact, women performed

better than men to some degree on four of the five ob/gyn cases. Men performed better to some

degree on all three of the surgery cases and on five of the six internal medicine cases. Little

difference in performance between men and women was seen on the pediatric cases. Means and

differences between means for different cases are shown in Table 3.

' Number of correlations in the cell is given in parentheses.
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Table 3
Performance of Men and Women by Case Area

Medicine Surgery Pediatrics Ob/Gyn Overall

N cases 6 3 4 5 18

Mean Men 4.58 4.70 4.21 4.69 4.55

-Mean Women 4.40 4.53 4.19 4.90 4.51

sd--pooled 1.16 .88 .96 .88 .79

Difference
(sd units)

-.16 -.18 -.02 .23 -.05

Range of -.88 to .26 -.29 to -.02 -.15 to .08 -.05 to .48 -.88 to .48
Case
Differences

Item Level Performance

The performance of men and women was also compared with regard to beneficial,

inappropriate, risk, and flag actions requested. Overall, men requested more beneficial and

inappropriate actions, although the differences were quite small. Results are shown in Table 4.

On a case by case basis, however, men requested more benefit and inappropriate actions on 15 of

the 18 cases and more risk actions on 14 of the 18 cases, suggesting that some tendency exists for

men to request slightly more actions than women.

Also shown in Table 4 are correlations of the different numbers of actions requested with the

ratings. The negative correlations should probably be interpreted to mean that cases that elicit

many requests for benefit actions may be more difficult to manage appropriately. The

association of more risk actions with poorer performance seems appropriate, although previous
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Table 4
Number of Actions Requested and

Correlations with Ratings by Type of Item
Separately for Men and Women

Men Women

Mean Numbers of Actions

Beneficial Actions 10.60 10.30

Inappropriate Actions .89 .78

Risk Actions .24 .22'

Flag Actions .07 .08

Total Actions 11.81 11.37

Correlation with Rating

Benefit Actions -.18
c

-.39

Inappropriate Actions -.09 -.04

Risk Actions -.81 -.67

research has shown that cases that have many possibilities for risk actions also tend to be more

difficult (Scheuneman, Fan, & Clyman, in press). The difference in the magnitude of the

correlations for men and women is of some interest. The association of difficulty and number of

benefit actions requested is higher for women, while the association with difficulty and number

of risk actions requested is higher for men.

The correlations between action type and the difference between ratings for men and women

were also computed. These correlations suggest further that cases with many benefits tend to

favor men while cases with many risks tend to favor women. This raises the question of whether

8
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Table 5
Number of Actions Requested by Type of Case

Separately for Men and Women

Benefit Inappropriate Risk

Medicine Men 9.71 1.16 .23

Women 9.30 1.12 .18

Surgery Men 14.43 .88 .04
Women 13.72 .69 .05

Pediatrics Men 12.13 1.13 .36
Women 11.88 .94 .31

Ob/Gyn Men 8.14 .38 .28
Women 8.20 .29 :28

this result occurs because kinds of actions are associated with different case types. The number

of actions requested by area of medicine is shown in Table 5. This shows that the association

with differences between areas of medicine in types of actions requested does not correspond

with the gender differences by areas of medicine. Surgery and pediatrics cases average more

benefit actions and surgery cases average fewer risk actions. Fewer risks for surgery may seem

surprising as surgery seems to be a riskier enterprise in general than pediatrics or ob/gyn.

Remember, however, that actions that are potentially harmful to the patient but are appropriate

for patient management are considered benefits, a situation that may more often apply to surgery

cases. Notice also that, although women generally requested fewer benefit actions than men,

they requested more benefit actions for ob/gyn cases.
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Table 6
Mean Number of Items Requested by Men and Women

for the Six Cases with largest differences-

Mean
Content Difference Benefit

Items

RiskInappropriate

Pulmonary -.88 Men 13.26 .47 .17
Women 11.76 .51 .21

Trauma -.29 Men 16.44 .96 .06
Women 15.09 .87 .05

Gastrointestinal -.24 Men 6.90 .93 .10
Women 6.69 .92 .10

Metabolic .26 Men 7.08 2.19 .36
Women 6.97 1.82 .14

Complication of .36 Men 6.88 .07 .45
Pregnancy Women 6.85 .12 .64

Pregnancy .48 Men 9.75 .20 .08
Women 9.63 .06 .13

Examination of Cases with Large Gender Differences

The six cases with the largest performance differences between men and women, three

favoring men and three favoring women, were examined for possible patterns of differences. Of

the three cases favoring women, two were ob/gyn cases and one was a medicine case with a

metabolic condition more often seen in women. The cases with the largest difference favoring

men were an emergency trauma case, classified as surgery and two internal medicine cases, one

with a pulmonary problem, the other gastrointestinal.

2 Negative differences indicates that men performed better; positive differences that
women performed better.
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The number of actions requested for these six cases are shown in Table 6. For the two cases

with the largest differences favoring , men, men requested more benefit actions than women. At

the individual item level, several of the benefit items were requested by a higher proportion of

men than women. Some of those benefits were appropriate actions that carried a risk for harm to

the patient. For the metabolic case, men requested somewhat more inappropriate and risk

actions. Otherwise, the difference in actions requested were small or unexpected. For example,

women requested slightly more risk actions on the pregnancy complication case. Apparently the

differences in management that resulted in the mean differences in ratings were not always

reflected in the individual items requested. This could be due to combinations of actions or

timing of actions that are not reflected in the simple counts of requests made.

Discussion

Overall, the performance differences on the CCS cases were very small as expected.

Performance differed somewhat, however, according to the area of medicine, with women

generally performing better on ob/gyn cases and men on medicine cases. Men also performed

better on the set of cases classified as surgery cases, although the low intercorrelations among

ratings on these cases suggest that this may not be a generalizable result.

At the item level, results suggest that men tend to request more actions than women,

although the effect was small. Some of the results suggest that men may be more likely to

request actions that pose a risk to the patient. If these actions are appropriate, the result may be

more effective management; if not appropriate, the management may be less effective. Since

potentially harmful actions may be either appropriate or inappropriate, this can not be readily
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determined from the data. Benefit actions could perhaps be rated as potentially harmful or

harmless to determine if this hypothesis may have merit.

The importance of the content blueprint for assembling sets of cases for future CCS forms is

confirmed by the results showing some gender differences according to area of medicine. The

balance on the set of cases used in this study was good and the content blueprint should help

retain an equitable balance in the future. Some deliberation might be appropriate, however,

concerning cases that might show fairly large differences such as the pulmonary case in this set.

Should screening for such cases be instituted? If differences are found, what action should be

taken?

Overall, the evaluation of the CCS for purposes of inclusion in the USMLE must be

considered positive. Any gender differences in management of the cases do not in general

appear to affect performance ratings. The CCS appears to be a fair and equitable measure for use

in this important examination for medical licensure.
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