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Abstract

Background: Patient treatment preferences do not necessarily remain stable over
time.
Objective: This study focuses on predictors of patient treatment choice and on the
extent to which patients are willing to take risks by choosing surgical versus non-
surgical treatment for mandibular fracture.
Methods: Surveys of African-American and Hispanic adults receiving treatment at
King/Drew Medical Center for either a mandibular fracture (n = 98) or third-molar
removal (n = 105) were used to investigate patterns of patient preference over the
course of a 4-month study period using generalized estimating equations control-
ling for age, gender, income, and fracture versus third-molar patient. The study
examined the effects of symptom rating and a “standard gamble” measure reflecting
a patient’s willingness to accept scarring or nerve damage. This analysis is based on
169 patients who participated in four waves of data collection.
Results: The most salient predictor of patient treatment was the standard gamble
measure at 1-month follow-up. Subjects with higher risk tolerance were more likely
to select surgery versus jaw wiring.A higher likelihood of choosing surgery was asso-
ciated with higher income and greater symptom severity. Fracture patients were
more likely to select surgery compared with third-molar patients.
Conclusions: The significance of symptom severity 1-month post-surgery raises an
important issue regarding the healing process. Moreover, the significance of stan-
dard gamble as a predictor of treatment choice for mandibular fracture should
encourage other researchers to use this measure of willingness to accept risk when
studying acute conditions such as jaw fracture.

Introduction

Some patients wish to become actively involved in treatment
decision-making while others wish to adopt a more passive
role (1). In today’s health-care systems,patients are frequently
encouraged to educate themselves about various treatment
options and their consequences. Patients often do not select
the treatment that is recommended by the clinician, either
because they do not view the treatment benefit positively or
because the risk and potential harm of side effects are per-
ceivedtobemoreserious thancliniciansmight judgethem(2).
When patients do select a treatment, recent studies indicate
that treatment preferences do not necessarily remain stable
over time (3-7). Less attention has been devoted to studying
factors involved in changing patient preferences over time.

Patient decision-making has been widely studied in
medical treatment, but the literature on the decision-making
process for dental treatment is less extensive (8-12). The
present study attempts to bridge this gap and learn more
about patient decision-making when selecting treatment for
mandibular fracture. The study was conducted at the King/
Drew Medical Center (KDMC) in Los Angeles, California, an
inner-city hospital serving predominantly minority popula-
tions, particularly African-American and Hispanic. In the
first phase of this two-phase study, fracture and third-molar
patients discussed issues and concerns they encountered
during their healing process by participating in focus groups.
The list of concerns was then incorporated in the study ques-
tionnaire for the second phase of the study. Appearance of a
scar on the face was the most frequently expressed concern
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for surgical treatment, and functional limitations, especially
related to talking and eating, were the most commonly dis-
cussed concerns regarding non-surgical treatment (13).

The mandible, despite being the largest and strongest facial
bone, is commonly fractured as a result of trauma to the face.
Assault is the most common cause of mandibular (jaw) frac-
tures, followed by motor vehicle accidents and gunshot
wounds (14,15). Two standard treatments are used to repair
mandibular fractures, with advantages and disadvantages of
both methods (13,16–20). One is a surgical treatment known
as rigid internal fixation (RIF), which involves placement of a
metal plate to stabilize the broken segments of the mandible.
The other is a non-surgical treatment known as maxilloman-
dibular fixation (MMF), which stabilizes the jaw by wiring it
shut for 4-6 weeks. By incorporating Phase I focus-group
patient-reported concerns about treatment of jaw fracture
into the Phase II patient survey (13), this paper builds on
previously published research and systematically examines
patient preferences for each treatment method among a
sample of third-molar and jaw-fracture patients that is larger
than any previously reported. This analysis explores the
determinants of treatment preference for mandibular frac-
ture over a 3-month course of recovering from jaw fracture or
third-molar extraction.

Methods

Study sample

A prospective cohort study was conducted of subjects receiv-
ing treatment at KDMC. Patients receiving care for treatment
of a mandible fracture represented the group of primary
interest. A comparison group of patients seeking surgical
removal for third molars was chosen to assess the similarities
and differences in decision-making among people in the
same community who were also undergoing an oral-surgical
treatment (21). Subjects were interviewed at four time points,
namely at admission and at three follow-up time points 1, 2,
and 3 months posttreatment.

The oral/maxillofacial surgeon at KDMC screened all
study subjects. Inclusion criteria were the following: males
and females between 18 and 60 years of age, have the ability to
speak English or Spanish, admitted to the hospital for either a
mandibular facture or planned surgical removal of impacted
third-molar teeth under general anesthesia, capable of
answering a medical history, not suffering from uncontrolled
epilepsy or a severe psychiatric problem, and deemed capable
of giving informed consent. A total of 315 patients met the
first level of inclusion of which 128 were mandibular-fracture
patients and 187 were third-molar patients.

Fracture patients were excluded from the study if either
their fracture displacement was less than 2 mm, in which case
MMF would be the presumptive treatment, or they presented

with serious injuries such as a gunshot wound, a high condy-
lar fracture, or with fracture displacement greater than 4 mm,
in which case it was unlikely that the type of treatment could
be randomly applied. Fracture patients were screened during
admission prior to discussion of treatment options. A total
of 30 mandibular-fracture patients screened were ruled
out under the exclusion criteria, leaving a sample of 98
mandibular-fracture subjects who were informed about the
study and its purpose and were given a letter inviting them to
participate in the study. After agreeing to participate, they
were consented by the surgeon (21).

Third-molar patients underwent an initial assessment by
an oral and maxillofacial surgeon prior to being scheduled for
surgical extraction under general anesthesia. Third-molar
patients were given the invitation letter describing the study
when they arrived at the clinic waiting area on the day of the
assessment, and the surgeon explained the study during the
assessment screening. Informed consent took place for those
who agreed to participate. Of the 82 third-molar patients who
did not participate in the study, 74 did not agree to participate
and 8 were determined to be not eligible to participate (21).

For this analysis, data came from the 169 of the 203 subjects
(n = 84 fracture patients, n = 85 third-molar patients) who
participated in all four waves of data collection. The purpose
of this analysis is to determine the factors associated with the
selection of MMF or RFF treatment.

Study measures

To measure treatment preference, all study subjects were pre-
sented two identical hypothetical scenarios for treatment of a
mandibular fracture: a non-surgical approach of wiring the
teeth (MMF) or a surgical placement of bone plate (RIF).
Much attention had been paid to the actual presentation of
the treatment scenarios. KDMC Institutional Review Board
(IRB) reviewed all language and required information to be
presented in a language and a format that subjects could
understand. Both the University of California at Los Angeles
(UCLA) and KDMC IRBs agreed upon a combination of
verbal, written, and graphic depiction. The IRB review helped
guide the final wording of the informed consent and the
structured questionnaire. A final IRB approval was received
from UCLA and KDMC to conduct this study.

In the first scenario, subjects were informed that the non-
surgical choice required wiring the jaws together 4-8 weeks
while the bones heal. With this treatment, subjects were told
they would not be able to open their mouth but would be able
to drink liquid food through a straw and talk out of the side
of their mouth. The presentation at each wave described
common problems associated with jaw wiring, such as pain
lasting up to 3 months, eating problems, and speaking prob-
lems (see Appendix A).
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Study subjects were then presented with information on
the second treatment option, which was the surgical method
of an incision in the neck under the mandible and fixation by
a metal plate to hold fragments in position while healing.
Study subjects were informed that they would be able to open
their mouth and eat a soft diet within a day or two after
surgery. Common problems associated with this treatment
were also described, including pain/soreness, swelling, eating
difficulties, and temporary nerve problems (see Appendix A).
After presenting the two scenarios, study subjects were asked
which treatment they would prefer. At each of the three
follow-up surveys at 1, 2, and 3 months after admission, study
subjects were presented with the same two hypothetical sce-
narios and asked again to make a decision as to which treat-
ment they would choose if they had a jaw fracture.

The interview process at each wave included two assess-
ments of the value subjects were willing to place on health
outcomes, known as “standard gamble” and “willingness to
pay.” In this study, standard gamble was used as a measure of
the extent to which patients were willing to take risks. It was
designed to assess the trade-off between favorable outcomes,
such as improved health function or appearance, and adverse
outcomes, such as a serious complication associated with
surgery. The strength of the preference for a specific treat-
ment is expressed in terms of the risk, expressed as a percent-
age chance of an adverse outcome, they would accept for
obtaining improved health function. A lower anchor point
of 0 percent represents a subject’s decision never to select
surgery instead of jaw wiring, and an upper anchor point of
100 percent signifies the subject has a strong preference for
surgery even if assured of scarring or nerve damage.

Demographic and socioeconomic data were collected at
admission, with monthly household income categorized into
four groups ($0-616, $617-766, $767-999, and $1,000 or
more). Participants were also presented at each wave with a
checklist of potential problems, such as not being able to eat
comfortably, feeling tingling or numbness, or pain that possi-
bly could be associated with the treatment decision (see
Appendix B). For each symptom, study subjects were asked,
“In the past 2 weeks, how often did you experience this
symptom?” The subjects could answer never, not too often,
sometimes, often, and always (see Appendix B). A symptom
severity scale was constructed by summing the responses to
the 12 symptom items.

Patterns of treatment preferences over the course of the
study were analyzed, controlling for admission treatment
preference.Thegeneralized linearmodels (GENMOD)proce-
dure in SAS version 9.12 (SAS Institute, Inc., Cary, NC, USA)
was used to carry out a generalized estimating equation (GEE)
analysis of repeated binary outcomes reflecting treatment
preference for mandibular fracture. The GEE method allows
repeated observations from the same study subject over time
to be correlated. The mean response is modeled as having a
logistic regressionontheexplanatoryvariables:age,gender,an
ordinal measure of income within specified ranges, patient
group (fracture versus third-molar), symptom severity, and
percentage risk tolerated on the standard gamble measure.

Results

Table 1 presents patient characteristics by patient group.
There were no significant differences between fracture and

Table 1 Patient Characteristics by Treatment Received

Patient characteristics

Treatment received

P-value*

Fracture
(n = 84)

Third-molar
(n = 85)

Mean (SD) or % Mean (SD) or %

Age 35 (10.8) 28 (6.1) <0.001
Education (0-4) 1.5 (0.8) 1.7 (0.8) 0.767
Income (0-3) 0.8 (1.2) 0.8 (1.2) 0.548
Male 87% 49% <0.001
African-American 67% 49% 0.029
Unemployed 56% 33% 0.003
Symptom rating at (FU1) 20 (7.5) 6 (5.6) 0.004
Standard gamble (% risk) 56% (48%) 28% (43%) <0.001
Treatment preference for surgery

Admission 35% 24% 0.129
One-month follow-up (FU1) 52% 28% 0.002
Two-month follow-up (FU2) 57% 32% 0.001
Three-month follow-up (FU3) 57% 31% 0.001

* t-test or chi-square P-value comparing fracture versus third-molar patients.
SD, standard deviation.
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third-molar patients in terms of education or income;
however, fracture patients were older (mean age 35 versus 28
years, P < 0.001), more likely to be male (87 versus 49 percent,
P < 0.001), more likely to be African-American (67 versus 49
percent, P = 0.029), and more likely to be unemployed (56
versus 33 percent, P = 0.003). Table 1 also presents patient

preference for surgery by treatment received at each wave. At
admission, there were no significant differences between frac-
ture and third-molar patients. However, at the 1-, 2-, and
3-month follow-ups, fracture patients were more likely to
choose surgery over wiring when given a hypothetical sce-
nario of choosing treatment for a future jaw fracture.

Table 2 presents descriptive data of treatment preference
response pattern for the 169 study subjects who participated
in all four waves. The findings indicate that 37 percent of
study patients consistently preferred wiring to surgery. Only
14 percent consistently preferred surgery rather than wiring.
Of the rest of the sample, 37 percent changed preference only
once during the course of the study and 12 percent changed
their decision twice or more. These response patterns differed
between the two treatment groups. The second and third
columns in Table 2 illustrate the response pattern for fracture
and third-molar patients. Almost half (48 percent) of third-
molar subjects consistently preferred wiring while only 25
percent of fracture subjects did so. Overall, more participants
changed their decision in the fracture group than in the third-
molar group (P = 0.017).

Table 3 presents findings from the GEE analysis with age,
gender, income, symptom severity, an indicator for patient
group, and standard gamble percentage entered as predictors
while controlling for treatment preference at admission. In
part, because fracture patients scored significantly higher
than third-molar patients on symptom severity at the first
follow-up and the standard gamble measure, we also consid-
ered two interaction terms, namely (fracture patient) ¥
(symptom rating) and (fracture patient) ¥ (standard gamble
measure).

Findings from the GEE analysis showed four significant
predictors: risk tolerance based on standard gamble, income,
symptom rating, and patient group (see Table 3). The most
salient finding related to the standard gamble at first follow-
up. Subjects who accepted a higher percentage risk of adverse

Table 2 Pattern of Subject Treatment Preference for Mandibular Fracture
at Admission and Three Monthly Follow-Ups

All subjects
(n = 169)

Fracture
patients
(n = 84)

Third-molar
patients
(n = 85)

Response pattern† % % %
Wire (w, w, w, w) 37 25 48
Surgery (s, s, s, s) 14 18 11
Wire/surgery (once) 37 42 32

Detailed pattern
w,w,w,s 5 2 8
w,w,s,s 4 6 1
w,s,s,s 17 23 11
s,w,w,w 7 7 7
s,s,w,w 2 1 4
s,s,s,w 2 2 1

Wire/surgery (twice+) 12 15 9*
Detailed pattern

w,w,s,w 4 2 6
w,s,w,w 1 1 1
w,s,w,s 2 4 0
w,s,s,w 2 2 1
s,w,w,s 1 1 0
s,w,s,w 1 1 1
s,w,s,s 1 2 0
s,s,w,s 1 1 0

* Chi-square P = 0.017, comparing fracture and third-molar patients.
† Wire: study subjects chose wire at each wave; Surgery: study subjects
chose surgery at each wave; Wire/Surgery (once): study patients changed
their preference once; Wire/Surgery (twice+): study patients changed
their preference two or more times.

Table 3 Predictors of Treatment Preference for Surgery in GEE Analysis

Predictors
Parameter
estimate

95% CI
lower

95% CI
upper

z
P-value

Age -0.007 -0.046 0.031 0.713
Female 0.590 -0.110 1.291 0.099
Income category 0.425 0.169 0.681 0.001
Fracture patients 1.838 0.146 3.530 0.033
Symptom rating at FU1 0.090 0.012 0.167 0.024
Symptom and fracture interaction -0.096 -0.196 0.005 0.062
Standard gamble at FU1 0.049 0.037 0.061 <0.001
Standard gamble and fracture interaction -0.008 -0.023 0.007 0.308
Treatment preference at admission -0.348 -1.135 0.440 0.387
Constant -3.735 -5.221 -2.248 <0.001

CI, confidence interval; FU1, 1-month follow-up; GEE, generalized estimating equations. Bold indi-
cates significance at p < .05.
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side effects of surgery on the standard gamble were more
likely to prefer surgery over jaw wiring (P < 0.001). Higher
level of income was associated with higher likelihood of
choosing surgery (P = 0.001), and for symptom severity
1-month post-surgery, the higher the rating, the higher the
likelihood of selecting surgery (P = 0.024). Also, fracture
patients were more likely to select surgery than third-molar
patients (P = 0.033). A borderline significant result suggested
a greater preference for surgery among women. Neither inter-
action term was significant at the conventional 0.05 level, but
there was a borderline significant interaction between frac-
ture group and symptom severity with the opposite sign and
comparable magnitude as the main effect of symptom sever-
ity (P = 0.062). This result suggests that the relationship
between symptom severity and preference for surgery was
stronger among third-molar patients.

Discussion

The fact that many patients have changing judgments about
treatment preferences regarding oral surgery reflects both the
challenge and importance of incorporating patient per-
spectives into treatment decisions. The significant effect of
symptom severity on treatment preference suggests that the
healing process has an important effect on treatment prefer-
ences. If the healing process goes smoothly, without compli-
cation, then patients might stay with their initial treatment
choice, whereas when complications occur during the healing
process, patients might decide to change their initial treat-
ment preference. One reason may be that they attribute the
complicated recovery to the type of treatment and, in retro-
spect, see their initial preference as wrong.

Focus on short-term outcomes when making treatment
decisions was also evident for this patient population. Income
as a significant predictor of treatment preference suggests
that the ability to continue to access financial resources has an
influence on treatment decisions. This finding is substanti-
ated by findings of focus groups on a similar sample (13)
where surgery was favored over jaw wiring because it would
allow a return to work sooner. Thus, for this patient popula-
tion, health-care decisions seem to be influenced by more
immediate, day-to-day concerns as opposed to longer term
concerns such as scarring or nerve damage.

While third-molar surgery is more common than jaw frac-
ture, making third-molar patients an attractive comparison
group exemplifying experience with oral surgery and recov-
ery from general anesthesia, the significant differences
between these groups raise concerns about the applicability
of insights from third-molar patients for treatment of man-
dibular fracture. Although both groups have similar socio-
demographic characteristics, psychosocial characteristics,
which put jaw-fracture patients at risk for interpersonal vio-
lence, may influence decision-making. Future research,

which uses third-molar patients as a comparison group, will
have to examine these group differences.

Findings of this study show risk tolerance as measured by a
standard gamble to be an important determinant of treat-
ment preference for mandibular-fracture patients. Standard
gamble has been used as a measure of risk tolerance in a
variety of medical studies (5,22,23), but to our knowledge
this is the first time it has been used as a risk tolerance
measure to predict treatment preference for mandibular frac-
ture. The literature on health utilities and risk assessment
focuses primarily on chronic health conditions such as cancer
(6), multiple sclerosis (22), lupus (23), and end-of-life treat-
ment preferences (5). This study focuses on an acute condi-
tion, jaw fracture, and found standard gamble to be a salient
predictor of treatment preference for mandibular fracture.

The results of this study should encourage researchers
and clinicians to administer a standard gamble question as a
measure of risk attitude in predicting treatment preference
for mandibular fracture. The ability to identify patients that
may be more likely to change their treatment preference and
under what circumstances would help researchers as they
design screening instruments, and clinicians as they discuss
treatment options and risks at the outset. Ultimately, pro-
viding insight to both the patient and provider into what
may prompt a change in treatment decision may serve to
stabilize this preference over the course of treatment and
recovery.
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Appendix A Common Problems for Treatment (MMF or RIF) of Mandibular Fracture

Treatment type
MMF RIF
Pain which may last up to 3 months
Sharp pokes in the mouth from wires
Eating difficulties
Talking problems
Difficulties in keeping mouth clean and fresh
Prolonged problems opening mouth for many weeks

Pain
Swelling
Eating difficulties
Temporary nerve problem

Appendix B We Would Like to Ask If You Had Any of the Following Problems During Healing

In the past 2 weeks, how often . . . Never
Not too
often Sometimes Often Always

Did you have difficulty opening your mouth as wide as you wanted? � 0 � 1 � 2 � 3 � 4
Did you have difficulty sleeping because of your teeth or jaw or appliance? � 0 � 1 � 2 � 3 � 4
Did you feel or see your jaw or face was swollen? � 0 � 1 � 2 � 3 � 4
Did you feel a tingling or numbness in your jaw, face or lip? � 0 � 1 � 2 � 3 � 4
Did you feel a weird sensation in your jaw (foreign body sensation)? � 0 � 1 � 2 � 3 � 4
Did your teeth or jaw not close together correctly? � 0 � 1 � 2 � 3 � 4
Were you bothered by irritating wires? � 0 � 1 � 2 � 3 � 4
Were you concerned by the appearance of a scar from surgery? � 0 � 1 � 2 � 3 � 4
Did you have a pain in your teeth, jaw or face? � 0 � 1 � 2 � 3 � 4
Did you have bad breath? � 0 � 1 � 2 � 3 � 4
Did you bite on your gum tissue? � 0 � 1 � 2 � 3 � 4
Did you feel pressure around your teeth? � 0 � 1 � 2 � 3 � 4
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