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SELF-ESTEEM, REACTION TO UNCERTAINTY, AND
PHYSICIAN PRACTICE VARIATION: A STUDY OF
RESIDENT PHYSICIANS

[-CHING HUANG
National Tainan Teachers College, Taiwan, ROC

While significant variations in physicians’ practice behavior are well documented, the
determinants for these variations are largely unexplored. Focusing on resident
physicians, in this study self-esteem and reaction to uncertainty are examined to
explain variations in practice behavior. Analysis of covariance structures is used.
Based on the data collected from 75 resident physicians, the findings indicate
physicians’ self-efficacy influences the amount of stress they experience under
uncertainty, which, in turn, affects practice behavior. Physicians’ self-worth, on the
other hand, has direct effects on practice behavior but not on their willingness to
disclose uncertainty. In sum, physicians who report higher levels of self-worth and less
stress from uncertainty, show more effective and efficient practice behavior.
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While the variation in medical care is highly associated with the increasing
medical costs (Feinglass, Martin, & Sen, 1991), physician practice variation is
suggested as one cause of inefficiency in medical care (Bunker, 1985). Since as
much as 90% of expenditures for medical care are prescribed by physicians
(Eisenberg, 1986), physician practice variation, which is mainly represented by
their different decision-making, accounts for most of the variation in medical
care utilization and becomes a focus for research.

Significant variations in physicians’ practice behavior have been found. The
differences that have been documented include diagnostic testing (Eisenberg &
Nicklin, 1981; Linn, Yoel, Leake, & Palkowski, 1984), surgical rates (McPherson,
Wennberg, Hovind, & Clifford, 1982), hospital admission rates (Rosenblatt &
Muscovice, 1984), and drug prescription (Johnson, Azevedo, & Keiburtz, 1986).
Though the variations in physicians’ practice behavior are well documented, the
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factors for these variations are not fully explored. Stressing the decisive role of
physicians, in the study an attempt is made to explain physician practice
variation in terms of their personal characteristics, dimensions of self-esteem
(i.e., self-efficacy and self-worth), reaction to uncertainty (i.e., stress from
uncertainty and reluctance to disclose uncertainty), and the relationship
among these variables. Since residency is the most significant period in
professional socialization (Fox, 1974), in which physicians develop their unique
practice behavior, in the study the focus will be on resident physicians.

REACTION TO UNCERTAINTY

Researchers have identified physicians’ reaction to uncertainty as a sig-
nificant dimension of patient care decisions and, accordingly, as an important
factor in explaining variations in practice behavior (Anderson, Jay, Beville, &
Anderson, 1993; Gerrity, De Vellis, & Earp, 1990). Gerrity and colleagues
(1990) include social psychological factors to examine physicians’ reaction to
uncertainty and conclude that stress from uncertainty and reluctance to
disclose uncertainty are the two underlying aspects of reactions to uncertainty.
Stress from uncertainty could lead to defenses against uncertainties (Katz, 1984;
Mizrahi, 1984) and influence medical practice behavior (e.g., ordering more tests
to secure certainties). Reluctance to disclose uncertainty, a coping mechanism
often adopted by physicians to manage uncertainty (Katz, 1984; Light, 1980),
may keep patients in the dark, lead physicians not to explore their doubts with
others, and finally harm the quality of medical care. If uncertainties are brought
into the open, patients could learn that some interventions are optional rather
than medically necessary (Katz, 1984), and physicians could make better
decisions by incorporating colleagues’ opinion and experience. It is hypothesized
that both stress from uncertainty and reluctance to disclose uncertainty have
important consequences for practice behavior: Physicians who indicate less stress
from uncertainty will perform better; and physicians who show less reluc-
tance to disclose uncertainty will make more effective and efficient medical
decisions.

SELF-ESTEEM

Self-esteem, related to individual’s overall self-evaluation, is based on either
the sense of one’s competence or the sense of virtue worth (Gecas, 1982). To
examine different functions of dimensions of self-esteem, in this study self-
esteem is differentiated as self-efficacy and self-worth. Self-efficacy is primarily
linked with effective performance. Self-worth, on the other hand, is mainly
generated by the approval or acceptance of significant others (Franks & Marolla,
1976, p. 326).

Previous researchers have shown that self-efficacy influences peoples’
emotional reactions and behavior (Bandura, 1986; Bandura, Cioffi, Taylor, &
Brouillard, 1988; Gage & Polatajko, 1994). In general, individuals with high
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perceived self-efficacy exhibited little stress, whereas those with low perceived
self-efficacy experienced a high level of stress. As for self-efficacy and behavior,
the stronger the perceived self-efficacy, the more vigorous and
persistent are the efforts, and the more beneficial are the outcomes. In this
study, it was hypothesized that, in uncertain situations, physicians with low
self-efficacy will be likely to initiate defensive/avoidance coping behavior, and
experience higher levels of stress, which ultimately, impair their function in
making medical decisions; the higher self-efficacy physicians, on the other hand,
will be inclined to initiate active coping behavior, feel less stress, and make more
effective and efficient medical decisions.

Self-worth is mainly associated with approval from and acceptance by
particular others. By placing positive value on their worth, individuals would
be less vulnerable to others’ judgments and more willing to disclose. It is hypo-
thesized that physicians with higher levels of self-worth, feel more comfortable
and less threatened in disclosing their uncertainties to patients and
colleagues in an attempt to achieve better medical decisions.

PHYSICIANS® PERSONAL CHARACTERISTICS

Physicians’ personal characteristics such as specialty, gender, experience,
and previous performance, as parts of social identity elements (Rosenberg,
1981), are hypothesized to influence self-esteem, reaction to uncertainty and,
ultimately, practice behavior.

Specialty. Different practice behaviors have been found among specialties. In
general, more specialized physicians tend to offer more intensive care than do
generalists (Fishbane & Starfield, 1981; Conry, Pace, & Main, 1991). Using
the Physicians’ Reactions to Uncertainty (PRU) Scale, Gerrity and associates
(1990) found that internal medicine subspecialties and surgeons reported
significantly less stress from uncertainty than generalists. Anderson et al. (1993)
adopted Gerrity’s PRU scale and compared emergency medicine, internal
medicine, family practice, and transitional medicine. The findings indicate that
physicians in internal medicine are the most reluctant to disclose their
uncertainty. In this study it was hypothesized that physicians’ practice behavior
and reactions to uncertainty differ based on their levels of specialization.

Gender. Due to the different sex-role socialization, men and women may
adopt different criteria for self-evaluation. Men’s self-esteem is likely
related to feelings of mastery and competence (i.e., efficacy-based self-esteem);
women’s self-esteem, on the other hand, is oriented to interpersonal relationship
(i.e., worth-based self-esteem; Block, 1983). Once the various dimensions of
self-esteem are differentiated, the gender effects on self-esteem can be assessed.

Reviewing research on gender differences in occupational stress, Nelson and
Quick (1985) concluded that women experience greater occupational stress than
men because of the unique sources of job stress typically faced by women: for
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example, career blocks, discrimination, and stereotyping, and the interface
of marriage and work. Female physicians, who enter a predominately male
profession, are hypothesized to experience higher level of stress from
uncertainty than male physicians.

Experience. Experience, or years in practice, has been suggested to be a
significant predictor for practice behavior. Researchers have found that staff
physicians order fewer and yet more relevant tests than residents (Cummings,
Firsof, Long, & Krynkiewich, 1982; Tierney, Miller, & McDonald, 1990).
Comparing the problem-solving behavior of novices and experts, Ronald,
McCoy, and Kwok, (1991) found that experts employ a form of knowledge that
has been organized into simplified models which allow recognition of a new
problem as an instance of an earlier problem. In contrast, novices have only
limited knowledge, fewer models and, as a result, perform deliberate and
elaborate searches for solutions to problems. Based on these reviewed studies, it
is hypothesized that the experience of physicians has a positive impact on their
practice behavior.

Experience is found to have effects on reaction to uncertainty (Gerrity et al.,
1990) and self-esteem as well. It is hypothesized physicians who practiced
medicine longer derived less stress from uncertainty and felt less reluctant to
disclose uncertainty; the more years physicians are in practice, the higher levels
of self-efficacy and self-worth they develop.

Age. Since this study involves only residents who all share similar know-
ledge with newly developed medical techniques, the age related utilization
variation caused by physicians’ different familiarity with new techniques
cannot be assessed in this study. Therefore, age is considered as a control
variable which was explicitly entered into the model to obtain statistical controls.

Previous performance. Previous performance as a feedback to one’s
performance is closely related to the formulations of self-esteem, especially
competence-based self-esteem (Franks & Marolla, 1976). Better previous
performance cultivates high self-efficacy which, in turn, enhances present
achievement (Bandura, 1989). In this study it is hypothesized that physicians’
previous performance affects the formulations of their self-efficacy, which
accordingly influences their reaction to uncertainty and practice behavior. That
is, physicians who have better academic performance in medical school would
develop higher self-worth and self-efficacy and are likely to have more
efficient and effective practice behavior.

In summary, to explain physician practice variation, in this study it was
hypothesized that: (1) Physicians’ practice behavior varies by their personal
characteristics (i.e., specialty, gender, experience, and previous performance),
dimensions of self-esteem (i.e., self-efficacy and self-worth), and aspects of
reaction to uncertainty (i.e., stress from uncertainty and reluctance to disclose
uncertainty). (2) Physicians’ reactions to uncertainty are affected by their
dimensions of self- esteem and personal characteristics. (3) Physicians’ dimen-
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sions of self-esteem are shaped by their personal characteristics and affect their
reactions to uncertainty and practice behavior.
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Figure 1. The LISREL model.

METHOD

DATA COLLECTION

This proposed model was tested using data collected from 75 residents at a
large teaching hospital in southern Taiwan. This sample consists of 62 male
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(82.7%) and 13 female (17.3%) residents in this sample. Twelve participants
(16%) had one year or less than one year of practice experience; 19 partici-
pants (25.3%) had two years; 20 participants (26.7%) had three-year experi-
ence in practice; four-year and five-year experience categories each had 12 resi-
dents constituting 16% of the sample respectively. The data were collected by
a questionnaire and two computer simulated cases.

Questionnaire. The questionnaire used for the study is organized into three
sections, including: measures of physicians’ personal characteristics, measures
of physicians’ self-esteem (i.e., Gecas’s self-esteem scales), and measures of
physicians’ reaction to uncertainty (i.e., Gerrity’s physicians’ reactions to
uncertainty scale).

Regarding physicians’ personal characteristics, information on the residents’
specialty, sex, experience, and previous performance was collected. Experience
was measured in terms of years in practice. Previous performance was
operationalized as residents’ medical school grade point averages. Specialties
were recoded into two categories based on levels of specialization. Internal
medicine and family practice were classified as primary care. Obstetrics and
gynecology and neuroscience medicine were grouped as specialists.

To measure physicians’ self-esteem, self-esteem scales (Gecas &
Schwalbe, 1986) which includes self-efficacy (SE) scale and self-worth (SW)
scale were adapted. Besides the original 12 items, 10 other adjective pairs
drawn from the list of Osgood’s thesaurus study (1961, pp. 53-61) were
added. Semantic differential items which measure self-efficacy are powerful,
confident, strong, wise, do most things well, brave, careful, on time, important,
hard-working, energetic, and intelligent. As for items measuring self-worth, the
following adjective pairs are used: honest, good, dependable, kind, generous,
worthy, friendly, easy, gentle and considerate. Each of these items was scored
between 1 and 6, with higher scores indicating higher self-esteem scale measure.

To measure physicians’ reaction to uncertainty, Gerrity’s PRU scale which
was designed specifically for physicians within the context of medical care was
used. The stress from uncertainty (SFU) subscale contains 13 items; and
the reluctance to disclose uncertainty (RDU) subscale contains nine. On the
PRU 22-item scale, participants were asked to respond to each statement using a
6-point Likert scale ranging from (1) strongly disagree to (6) strongly agree.
Reverse items were converted for scoring; the higher score, depending on which
subscales the question belonged to, either represents the more stress from
uncertainty or the more reluctant to disclose uncertainty.

Computer simulated cases. Physicians’ practice behavior, which is mainly
represented by their decision-making patterns, was measured by computer simu-
lated cases/patients generated by Iliad (Bergeron, 1991). Computer simulated
cases/patients were used because they could overcome the difficulty and danger
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in accessing real patients for research, control for case-mix differences among
physicians, and standardize the presentation and measurement. For the purpose
of examining the relationship among reaction to uncertainty and practice
behavior, it is necessary to control the patient effects and the uncertainties of
cases. The lliad simulation mode was employed to achieve this requirement.
The validity of using simulated cases/patients in measuring physicians’ perform-
ance is supported by previous studies. Norman, Tugwell, and Feightner
(1982) compared residents’ performance on real and simulated patients and
found no significant difference in either the amount of data gathering activity or
the diagnostic formulations and planned investigation. Moreover, Turner and
his colleagues (1992, 1990) have also demonstrated that Iliad provides a valid
method of assessing medical performances.

lliad records every step of medical decision-making. Since both the finding
score and the average hypothesis score are based on the whole process of
queries and diagnoses, they were used to represent the patterns of decision-mak-
ing. Finding score is the measure of the effectiveness of the user’s choices of
findings for a given diagnosis (i.e., information gathering skill). Average
hypothesis score, on the other hand, is the measure of efficiency in concluding
correct hypothesis (i.e., ability in hypothesis selection). Through the process,
physicians who make an early final diagnosis based on relevant and specific
findings collected either through questionings, physical examinations or
tests, receive higher scores. On the other hand, physicians whose practice
style is characterized by a lot of working hypotheses, late final diagnosis,
redundant/inappropriate tests or physical examinations and nonspecific/
irrelevant questionings, receive lower scores. By sketching a series of clinical
decision-making, including diagnoses, test-ordering and questions, these two
lliad scores together represent variations in medical decision-making which can
be categorized into two practice patterns. One is effective and efficient, and the
other non-specific and redundant. The former demonstrates better performance,
the latter shows worse.

In collecting data, participants were, firstly asked to complete the two test
cases which were randomly selected from the pool of simulated cases. Then,
participants were required to fill out the questionnaire. Regarding case selection,
based on the criteria of prevalence, difficulty, complexity, and uncertainty, five
cases for each specialty were chosen by faculty members in that specialty.
Generally, the selected cases were not rare but did present a diagnostic challenge
for residents. Each simulated case was reviewed by two faculty members for
validity and realism.
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DATA ANALYSIS

Initially, the measures of the questionnaire were tested for validity and
reliability. Then, a preliminary analysis was conducted to obtain the descriptive
statistics and correlation among the variables. These results furnish only initial
explanations because each variable was analyzed separately. Finally, a full LISREL
model, which consists of a measurement model and a structural equation model,
was employed as the primary analytic method to test the proposed hypotheses.

RESULTS AND DISCUSSION

Estimated by means of the Cronbach’s coefficient alpha, the internal con-
sistency reliabilities of the multi-item measures (i.e., the SE scale, the SW scale,
the SFU subscale, and the RDU subscale) range from .747 to .955. The measures
of the questionnaire are thus considered adequate for research (Churchill, 1979).
On examining the 22 items of the physicians’ reaction to uncertainty scale, two
factors were extracted which together account for 68% (compared to Gerrity’s
findings, the variance explained is 58%) of the common variance.

On examining the fit statistics of the proposed full model, the chi-square value
divided by degrees of freedom is 2.427 which is below the cutoff value of five
(Wheaton, Muthen, Alwin, & Summers, 1977), indicating that the model is a
reasonable fit. The goodness of fit index is 0.966, and the adjusted goodness of
fit index is 0.93, indicating a good fit, too. The root mean square residual
(0.098) is at an acceptable level (Hayduk, 1987). Together, these four fit statistics
indicate a good fit of the full model to the observed data.

THE MEASUREMENT MODEL

The measurement model defines relationships between the latent variables
(i.e., self-efficacy, self-worth, stress from uncertainty, reluctant to disclose
uncertainty, and practice behavior) and their accompanying observed measures/
indicators (i.e., the SE scale, the SW scale, the SFU subscale, the RDU
subscale, the finding score and the average hypothesis score). Since the con-
cepts and indicators were not identical, the measurement of the endogenous
latent variable was assumed to include some errors (Joreskog & Sérbom, 1989).
In the measurement model, the measurement errors were taken into account and
fixed qe coefficients were used to specify the quality of measurement. According
to the formula (Hayduk, 1987, p.119), [(1 - reliability) * variance], the measure-
ment errors ge(1,1), ge(2,2), ge(3.3), and ge4,4) were set to the following values 12.796,
10.047, 16.43, and 9.44, respectively.

To assess the fit of the hypothesized measurement model to the observed
correlations, the squared multiple correlations (SMCs) and total coefficient of
determination were used to evaluate the measurement function of the indicators.
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According to the squared multiple correlations, the endogenous observed
variables (i.e., y; to yg) yielded high reliability in measuring the endogenous
latent variables hs (etas) in the LISREL model. The squared multiple
correlations ranging from .745 to .955 indicate that ys are reliable measures of
related latent variables.

THE STRUCTURAL MODEL

In order to examine the proposed causal links among the exogenous
(i.e., specialty, sex, experience, age, and previous performance) and endo-
genous (i.e., self-efficacy, self-worth, stress from uncertainty, reluctance to
disclose uncertainty, and practice behavior) latent variables, a structural
equation model was developed and analyzed (see Figure 1). The total
coefficient of determination for structural equations is .853 which indicates that
85.3% of the variation in the endogenous variables was explained by the
hypothesized structural model. The parameter estimates for the proposed
model, their associated standard errors, t values, and the standardized
solutions are presented in Table 1. Since t values are independent of the units
of measurement, t values are often used to test the significance of parameter
estimates.

TABLE1
MAXIMUM LIKELIHOOD ESTIMATES
Link description Parameter estimate Standard error  tvalue Standardized solution

Structural Coefficients

bag vl y3 -0.274%** 0.071 -3.854 -0.553
a1 vl ya -0.138%** 0.050 -2.749 -0.432
bs1 vl y5 0.120 0.111 1.077 0.131
b3 2 y3 0.017 0.085 0.193 0.025
buz v ya 0.020 0.067 0.302 0.048
b5y v2 5 0.204** 0.108 1.895 0.168
bss V3 y5 -0.976%+* 0312 -3.130 -0.529
bsa vd  y5 0.408 0371 1.101 0.142
931 X1 y3 0.925 0.980 0.944 0.090
941 xl  y4 0.315 0.777 0.406 0.048
951 xl y5 4.269%+* 1.263 3.381 0.226
912 Xl y2 -8.203%x* 2.201 -3.769 -0.343
922 X2 y2 0.692 1.832 0.378 0.038
932 X2 Y3 1.262 1.169 1.079 0.105
g13 x3 oyl 5.355%** 1.291 4.148 0.425
923 X3 y2 3.206%** 1075 2.982 0.337
933 X3 y3 -1.832%%% 0.741 2471 -0.293
943 x3  y4 -0.140 0.593 -0.236 -0.035
953 X3 Y5 1435 1.072 1.338 0.124
915 x5yl 0.444%%* 0.198 2.242 0.229
925 X5 y2 0.471%x* 0.165 2.852 0.322
a5 X5 y4 -0.184%x* 0.082 -2.231 -0.297
gs5 X5 Y5 0.593%** 0.151 3.933 0.335

Note. Significant coefficients are marked in ** (p < .05) or *** (p < .01) to make the table more
readable. a Parameter constrained to 1.000 b Fixed coefficient
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THE EFFECTS OF PHYSICIANS’ PERSONAL CHARACTERISTICS

About the relationships between physicians’ characteristics and their
practice behavior, the results indicate that physicians who are more specialized
or have better previous academic performance are likely to make more
efficient and effective decisions (g51 = 4.269 and gs5 = .593). Experience, while
yielding the largest total effect (5.566), shows only a weak direct effect (1.436)
on practice behavior. Most of the total effects of experience are derived from the
indirect effect (4.130) through the mediation of self-esteem and reaction to
uncertainty on practice behavior.

On examining the relationships between physicians’ characteristics and their
reaction to uncertainty, it is found that, as their years in practice increase,
physicians report less stress from uncertainty (g33 = -1.832); physicians who per-
formed better in medical school are less reluctant to disclose their uncertainty
to their colleagues and patients (g45 = -.184). Through years of medical
education, physicians could have learned the limitations and ambiguities of
medical knowledge and skills. Physicians, who have better understanding of
the knowledge, skills, and limitations, may be less likely to define the inherent
uncertainty as a personal inability and be more willing to disclose it.

Regarding the effects of personal characteristics on dimensions of self-esteem,
both self-efficacy and self-worth vary by experience (g13 = 5.355; go3 = 3.206)
and previous academic performance (g15 = .444; go5 = .471), but only self-
efficacy shows gender differences (g12 = -8.293). The findings indicate that
physicians, who are more experienced and have better previous performance, are
likely to develop higher levels of self-efficacy and self-worth. Male physicians
exhibit higher self-efficacy than female physicians do. These findings confirm
those of previous studies (Bandura, 1989; Block, 1983).

THE EFFECTS OF SELF-ESTEEM

Embracing different sources of motivation, physicians’ self-efficacy and self-
worth do function differently in their reaction to uncertainty and practice behavior.
Self-efficacy shows significant effects on both aspects of reaction to uncertainty
(b31 = -.274; bgg = -.138), but there is no direct effect found on practice behavior.
Self-worth, on the other hand, directly influences practice behavior (bs; = .204),
but there is little evidence of a relationship between self-worth and reaction to
uncertainty.

THE EFFECTS OF REACTION TO UNCERTAINTY

The relationships between reaction to uncertainty and practice behavior
are partially supported. Results indicate that stress from uncertainty shows a
significant effect on physicians’ practice behavior (bs3 = -.976). However, the
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link between reluctance to disclose uncertainty and practice behavior is
rejected and results in an unexpected positive coefficient. By examining the
zero-order correlation coefficients between the observed endogenous variables, it
is found that the reluctance to disclose uncertainty (RDU) subscale is
significantly correlated with the average hypothesis score and the finding score
with negative correlation coefficients -.413 and -.435. However, all of
explanatory endogenous variables are so highly correlated with one another that
it becomes very difficult to disentangle their influences and obtain reasonable
precise estimates of their separate effects (Goldberger, 1968, p. 5). The
problem of multicollinearity is a possible explanation for the non-significant
relationship between reluctance to disclose uncertainty and practice behavior.

The study is important for several reasons. First, it provides an explanation for
the variation in physicians’ practice behavior. Distinctive variations in
physicians’ practice behavior have been noticed. The findings suggest that some
variations are not motivated by inevitable patients’ differences but by physicians’
different levels of self-esteem and reactions to the uncertainty. Some redundant
or medically insignificant procedures are conducted just because physicians are
not confident about themselves and are uncomfortable with uncertainty. The
medical cost is, consequently, increased and the patients suffer the extra tests or
exams. To reduce inappropriate variation caused by uncertainty, during the
process of medical education, helping physicians-to-be to develop a positive self-
esteem and coping skill for stress seem to be feasible and important approaches.

Second, the findings further confirm the importance of the residency in
physicians’ professional socialization. Since the participants are residents, most
of them have very limited practice experience. In spite of that, the effects of
experience (i.e., years in practice) on dimensions of self-esteem and stress from
uncertainty have been proven to be significant. In fact, among all variables,
experience, evidenced by the largest total effect, shows the most significant
impact on practice behavior. These findings confirm previous studies (e.g.,
Eisenberg, 1983; Fox, 1957, 1974) that residency is a very significant period in
professional socialization, in which residents develop their self-esteem as a
physician and learn “tempered control” for uncertainty (Light, 1979).

Third, owing to the different findings between self-worth and self-efficacy,
the study further confirms the necessity for conceptualizing self-esteem as a
multidimensional construct (Gecas, 1982; Franks & Marolla, 1976) and using
multidimensional measures (Gecas & Schwalbe, 1986). Regarding the differ-
ences, only self-efficacy shows gender differences and has significant effects
on both aspects of reaction to uncertainty. Self-worth, on the other hand,
directly influences practice behavior, but show on effects on reaction to
uncertainty. These differences could not be assessed if self-esteem was treated
as an unidimensional variable. The underlying notion that self-esteem is a
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heterogeneous concept that includes dimensions of different functions is also
verified empirically by the findings of the study.

As a focus of this study, only current residents were included. Since variables
such as years of practice and reaction to uncertainty would have different mean-
ings among residents than among experienced physicians, for future studies, it
would be interesting to focus either on long-term physicians or to include
physicians with a wider spectrum of practice experience to reexamine these
relationships.
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