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Abstract
Background/Objective: Upper-extremity reconstruction for people with tetraplegia is underused, and we
felt that physicians’ beliefs could be contributing to this phenomenon. This research sought to determine
whether (a) physicians underestimate the importance of upper-extremity function for people with
tetraplegia, (b) physiatrists and hand surgeons disagree on the quality of life of those with tetraplegia, (c)
surgeons believe that social issues make people with tetraplegia poor surgical candidates, and (d) the 2
specialties disagree on the benefits of upper-extremity reconstruction.

Methods: A self-administered questionnaire was mailed to a national sample of 384 physiatrists and 379
hand surgeons. The data were analyzed with bivariate statistics.

Results: The response rate was 62%. 65% of surgeons and 49% of physiatrists (P , 0.001) ranked upper-
extremity function as the most important rehabilitative goal for people with tetraplegia. Both specialties
believed the quality of life with tetraplegia was low (less than 60 on a scale of 0 to 100, with 100
representing perfect health). The 2 specialties have significantly different opinions regarding patient
compliance, social support, and the effectiveness of surgery.

Conclusions: The majority of physicians believe that upper-extremity function is a rehabilitative priority for
people with tetraplegia. However, physiatrists and hand surgeons have significantly different views about
people with tetraplegia and the benefits of reconstructive surgery. Physician preconceptions and
interdisciplinary divergence may be contributing to the underuse of these procedures, and these issues
should be considered when designing programs to improve access to these procedures.
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INTRODUCTION

Approximately 100,000 Americans live with tetraplegia,

and many of these people struggle through long and

complicated rehabilitations (1). They look to their doctors

for guidance in achieving their primary goal of improved

independence. But are physicians knowledgeable

enough about their patients’ needs and desires to serve

as guides? This question is relevant, because there

appears to be a discrepancy between what people with

tetraplegia want and what they are receiving. In the
1970s Hanson and Franklin found that upper-extremity
function was the most important physical priority for
people with tetraplegia (2). A qualitative study by Manns
and Chad also found that upper-extremity function was
paramount, which is demonstrated by a quote from a
participant in that study: ‘‘I’ve often thought how much
easier things would be, even if I were a para. Even if I had
use of my hands . . . How useful they are, they’re great,
everyone should have working hands’’ (3). However,
surgeries that enhance the use of the upper limbs in
tetraplegia are profoundly underused; we found that
fewer than 10% of people with tetraplegia receive these
operations (4).

Physicians are critical to the receipt of health care;
thus, to better understand the underuse of upper-
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extremity reconstruction in tetraplegia, we focused on
the relevant physicians: physiatrists and hand surgeons.
Our initial work showed that at a health care system level,
good interdisciplinary relationships between hand sur-
geons and physiatrists are critical to appropriate upper-
limb reconstruction (5). Next, we wanted to look in more
detail at the individual providers. We speculated to what
extent physician perceptions might be affecting the
decision-making process in regard to upper-extremity
reconstruction. Therefore, this project’s goal was to
explore physician attitudes (physiatrists and surgeons)
toward upper-limb reconstructive procedures for people
with tetraplegia. We asked the following research
questions: (a) Do physicians recognize the importance
of upper-extremity function for the person with tetraple-
gia? (b) Do physiatrists and hand surgeons have disparate
views on the quality of life with tetraplegia and the gain
in quality of life after upper-extremity reconstruction? (c)
Do hand surgeons, who are less familiar with this
population than the physiatrists, believe that people with
tetraplegia have social issues that make them poor
surgical candidates? and (d) Do these specialties disagree
on the effectiveness and benefits of upper-extremity
reconstruction?

The policy implication of this project is to better
understand the reasons behind the current underuse of
upper-limb surgery for people with tetraplegia. Recog-
nizing and understanding provider beliefs can help policy
makers plan national strategies to promote better care for
this population.

METHODS
Participants
This study analyzed the results of a national mailed survey
that focused on physicians’ attitudes and beliefs toward
people with tetraplegia and the reconstruction of their
upper extremities. This survey was mailed to physiatrists
with an interest in spinal cord medicine and to hand
surgeons. The physiatrists were either members of the
American Spinal Injury Association or the American
Paraplegia Society or they were spinal cord specialists
practicing in Model Spinal Cord Injury Systems. The Model
Systems are clinical centers sponsored by the National
Institute on Disability and Rehabilitative Research; these
centers focus on improving care for people with spinal
cord injury and promoting collaborative research. Using
these sources, we found 384 physiatrists who could be
contacted for this survey. We also surveyed hand
surgeons, who were identified from the full member list
of the American Society for Surgery of the Hand. We took a
random sample, using a random number generator, to
select 379 hand surgeons from the member list; this
represented approximately 30% of the membership.

Survey Design
We designed the survey after discussions with physiatrists
and hand surgeons regarding their opinions and attitudes

toward upper-limb reconstruction for tetraplegia. After
these discussions, several research questions were gener-
ated on how physician attitudes may differ between the
specialties and what beliefs may affect clinical decision
making for upper-extremity reconstruction. The majority
of the questions were designed using a 5-point Likert
scale ranging from ‘‘strongly disagree’’ (score ¼ 1) to
‘‘strongly agree’’ (score ¼ 5). The assessment of surgical
candidacy included an analysis of the social factors that
may impact treatment success, such as compliance
issues, social support, and insurance availability. To assess
the perceived quality of life of people with tetraplegia, we
used a range of 0 to 100, with 0 ¼ death and 100 ¼
perfect health. This type of rating scale is a simple
method of assessing the value of a particular health state
(6).

The survey was pilot tested with local physicians
using concurrent think-aloud protocols (7). A think-aloud
protocol consists of observing subjects taking the survey
while encouraging them to state out loud what they
believe each question means. The survey took approxi-
mately 10 minutes to finish and was formatted to
standard survey design (8). The survey used a mailed
self-administered instrument. The surveys were coded to
identify who had responded to the survey (to allow for
follow-up mailings), but completed surveys were blinded
after receipt, thereby rendering the final data set
anonymous. Because these data were anonymous and
were of a nonsensitive nature, formal written informed
consent was waived. Data collection occurred from June
through October 2003, after approval by the University
of Michigan Institutional Review Board.

Data Analysis
Bivariate analysis included the chi-square test for
comparisons of proportions and Student’s t test for
comparisons of means. To analyze the Likert scale
responses, we used the Wilcoxon rank sum test. For
clarity in data presentation, data were dichotomized as
positive attitudes (‘‘strongly agree’’ or ‘‘agree’’) vs
neutral/negative attitudes (‘‘neutral,’’ ‘‘disagree,’’ and
‘‘strongly disagree’’). All analyses were performed using
statistical software (Stata 9.0; Statacorp, College Station,
TX).

RESULTS
Surveys were sent to 763 physicians; 25 surveys were
undeliverable because the subjects had wrong addresses,
had retired, or were engaged in military duty. We
received a total of 455 completed surveys (62% of the
eligible subjects). There was no significant difference in
gender or geographic location between the responders
and nonresponders (gender and geographic location
were the only data available on the nonresponders).
Respondents’ demographic characteristics are shown in
Table 1. The demographics of the 2 physician groups
reflected the characteristics of these very different
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specialties. For example, physiatrists were less likely to be
in private practice (P , 0.001), which is consistent with
spinal cord rehabilitation programs’ frequent residence in
tertiary care centers.

Our first question addressed whether physicians
recognized the importance of upper-extremity function
for persons with tetraplegia. To assess this question, we
asked the physicians how they believed people with
tetraplegia would prioritize the reconstruction of different
lost physical functions; the results are shown in Figure 1.
This figure displays several physical functions and the
percentage of physicians who ranked each function as
the top priority for people with tetraplegia. Overall, 57%
of the physicians ranked improving upper-extremity
function as the most important priority for people with
tetraplegia. However, we found significant differences
between the 2 specialties on this question, with far fewer
physiatrists believing that upper-extremity function was
the most important reconstructive priority, that is, 49% of
physiatrists vs 65% of hand surgeons (P ¼ 0.001).

The second portion of the survey determined
whether physiatrists and hand surgeons had disparate
views on both patient quality of life with tetraplegia and
the difference in quality of life after upper-extremity
reconstruction. We approached this topic by asking 2
questions. First, we asked how the physicians within each
specialty viewed the quality of life of people with
tetraplegia; second we asked how much the quality of
life would improve with upper-extremity reconstruction.
Physicians were asked to estimate the baseline quality of
life of a person with tetraplegia as well as the quality of
life after upper-extremity reconstructive surgery. Scores
were reported on a scale of 0 to 100, with 0 representing
death and 100 perfect health. The results (Table 2)
showed that these 2 specialties had sharp differences in
their beliefs about both the impact of tetraplegia on
quality of life and the benefits of upper-extremity surgery.
Physiatrists rated the quality of life of people with
tetraplegia as significantly higher than surgeons (55 vs
38, P , 0.001). In addition, the surgeons believed there
was a greater increase in postsurgical quality of life after
upper-extremity reconstruction in comparison to the
physiatrists, an increase of 18 vs 11 quality-of-life points
(P , 0.001). These results again demonstrate the
disparate positions of these 2 specialties.

The third question was: do hand surgeons, who are
less familiar with this population than the physiatrists,
believe that people with tetraplegia have social issues
that make them poor surgical candidates? To address this
question, we examined the physicians’ perceptions of
people with tetraplegia, focusing upon issues of social
support, insurance concerns, and general compliance
(Table 3). Interestingly, compared to the hand surgeons,
the physiatrists felt that this population was more likely to
be noncompliant, uninsured, and lacking social support.
The greatest differences between the specialists involved
the perception of noncompliance, as physiatrists were 2.9
times more likely to respond that these patients were
noncompliant. Large percentages of both specialties
agreed with the statement that ‘‘these patients are
challenging’’ (92% of physiatrists and 96% of surgeons)
and disagreed with the statement that ‘‘individuals with
tetraplegia are poor surgical candidates’’ (only 7% of
physiatrists and 4% of surgeons agreed). These findings
suggest that the physiatrists (not the surgeons) were
more likely to have concerns about social issues that
could negatively impact surgical candidacy.

Finally, we explored possible differences that these 2
specialties may have on the perceived effectiveness and
benefits of upper extremity reconstruction. Table 4
compares the specialties’ attitudes and beliefs regarding
assistive devices and upper-extremity reconstructive
surgery. A majority of both physiatrists and hand
surgeons surveyed believe that the literature has shown
upper-extremity reconstructive procedures to be effective
(67% vs 79%, P ¼ 0.003). The greatest difference in the
perceived effectiveness of the surgical procedures
between the specialists could be seen by the desire of
physicians to have these procedures if they themselves
ever suffered a cervical spinal cord injury. Surgeons were

Table 1. Characteristics of a National Sample of Hand
Surgeons and Physiatrists

Characteristic
Physiatrists
(n ¼ 244)

Surgeons
(n ¼ 211) P Value

Private Practice 31% 63% , 0.001
Women (%) 30% 7% , 0.001
In Practice

. 10 Years 72% 81% 0.04

Figure 1. Relative percentage of physiatrists and hand
surgeons who rated different physical functions as the
top reconstructive priority for people with tetraplegia.
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12.5 times more likely to say that they would want this
procedure for themselves when compared to the
physiatrists. Overall, the data showed general agreement
between these specialties that the procedures are
effective.

We also wanted to evaluate the effect on exposure to
the other specialty during residency on these views
(Table 5). Physiatrists who had been exposed to upper-
extremity reconstruction during residency were more
likely to believe that the functional gains from these
procedures were worth the risks of surgery (81% vs 69%,
P ¼ 0.009). Furthermore, physiatrists who had been
exposed to these surgical procedures during residency
were more likely to want these procedures for themselves
if they ever suffered a cervical spinal cord injury (71% vs
58%, P ¼ 0.03).

DISCUSSION
Physicians help construct patient treatment plans, but
physicians’ preconceptions about their patients may lead
to imperfect or inappropriate recommendations. This
study examined the perceptions of physicians within 2
different medical specialties of people with tetraplegia

and upper-extremity reconstructive procedures. We

chose to focus on this issue because there is an apparent

discrepancy between what patients desire and how many

patients receive these treatments. Studies suggest that

upper-extremity function is a high priority for people

with tetraplegia (2,3). However, there appears to be

profound underuse of procedures to enhance upper-

extremity function in this population. There are roughly

5,000 new cervical spinal cord injuries a year, and fewer

than 10% of these people receive upper-extremity

reconstruction (1,4). Even the most stringent surgical

eligibility criteria would likely recommend that more than

10% of people with tetraplegia should receive upper-

extremity reconstruction. To begin to understand this

phenomenon, we felt it was important to better

understand physicians’ preconceptions about this popu-

lation. We focused on hand surgeons and physiatrists

because both specialties play an important role in the

delivery of upper-extremity reconstruction. In addition,

we wanted to understand the views of these 2 specialties,

as disparate views may inhibit smooth interdisciplinary

communication. Ultimately, we hope that better under-

Table 2. Physician Perceptions of Quality of Life for People With Tetraplegia Before and After Surgery

Response*

Physiatrists
(n ¼ 244)

Surgeons (n ¼ 211)

Mean SD
Difference Between

the Means (95% CI�) P ValueMean SD

Perceived Quality of Life of People with
Tetraplegia 55 19 38 23 17 (13–21) , 0.001

Perceived Quality of Life After Upper-
Extremity Reconstructive Surgery 66 17 56 21 10 (7–14) , 0.001

Difference in Quality of Life After Upper-
Extremity Reconstructive Surgery þ11 10 þ18 11 7 (5–9) , 0.001

*Scale scores range from 0 to 100 (0 ¼ death; 100 ¼ perfect health).
�CI ¼ confidence interval.

Table 3. Physician Beliefs About Patients With Tetraplegia

Response

% of Survey
Participants Who Responded
‘‘Strongly Agree’’/‘‘Agree’’

P Value* OR�
Physiatrists
(n ¼ 244)

Surgeons
(n ¼ 211)

These Patients Are Challenging 92 96 0.37 0.54
Noncompliance Is an Issue with This Population 51 26 , 0.001 2.9
People with Tetraplegia Often Lack Social Support 59 41 , 0.001 2.1
These Patients Are Often Uninsured 45 28 0.04 2.2
Individuals with Tetraplegia Are Poor Surgical Candidates 7 4 0.12 1.6

*Wilcoxon rank sum test based on 5-point Likert scale (‘‘Strongly Agree’’/‘‘Agree’’/‘‘Neutral’’/‘‘Disagree’’/‘‘Strongly Disagree’’).
�Odds ratio of having a positive attitude (responding ‘‘Strongly Agree’’/‘‘Agree’’) for physiatrists relative to hand surgeons.
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standing of provider beliefs will help promote better
access to care.

The first question we examined was how well
physicians understood the rehabilitative goals of this
patient population. Although patient perspectives in the
literature are underrepresented, there are 2 small studies
that suggest that people with tetraplegia would be most
interested in improved upper-extremity function (2,3).
Earlier literature had mentioned that providers may not
know the goals of these patients and may overestimate
the importance of other lost physical abilities, such as
sexual function (2). Differences in the perceptions of
physicians and patients have the potential to interfere
with effective treatment (9). If physicians believe that
other functions are of higher priority, upper-extremity
restoration could take a back seat. Our study found that
both physiatrists and hand surgeons have a clear
understanding of the value of upper-extremity function
for people with tetraplegia. Although there was some
difference between the specialties, the largest percentage
in both specialties ranked improvement of upper-
extremity function as the most important rehabilitation
goal. This finding shows that physicians do understand
the rehabilitative priorities of people with tetraplegia.

We next looked at how physicians imagine life with
tetraplegia. We know that able-bodied people have

difficulty perceiving life with chronic illness, often greatly
underestimating the quality of life of those with illnesses.
For example, in one study, the general public estimated
the health-related quality of life (HRQoL) of people on
dialysis at a value of 0.39 (on a scale where 0 indicates
conditions as bad as death and 1 indicates perfect
health), whereas dialysis patients estimated their HRQoL
at 0.56 (10). Across a wide range of health conditions,
patients typically report greater happiness and quality of
life than healthy people imagine if they were to
experience similar circumstances (11). This type of
misconception has been referred to as the disability
paradox (12). We hypothesized that these misconcep-
tions might also be present in the providers of care for
patients with spinal cord injury and that these percep-
tions would differ between physiatrists and hand
surgeons. We are concerned that underestimating a
person’s quality of life can have an impact on how
aggressively one would pursue medical treatment,
including upper-extremity reconstruction for people with
tetraplegia (13). We found that both specialties ranked
quality of life with tetraplegia low, with a mean score of
38 (standard deviation of 23) for surgeons and 55
(standard deviation of 19) for physiatrists on a 0-to-100
scale. It was not surprising that the surgeons, who were
less familiar with people with spinal cord injury, would

Table 4. Physician Opinions on the Effectiveness of Treatments for Persons With Tetraplegia

Response

% Responded
‘‘Strongly Agree’’/‘‘Agree’’

P Value* OR�
Physiatrists
(n ¼ 244)

Surgeons
(n ¼ 211)

Assistive Devices Provide Comparable Function to
Reconstructive Surgery 17 8 0.01 2.5

The Literature Has Shown These Surgeries to Be Effective 67 79 0.003 0.53
The Functional Gains Are Worth the Risk of Surgery 73 94 , 0.001 0.17
I Would Want Upper-Extremity Reconstructive Surgery 63 96 , 0.001 0.08

*Wilcoxon rank sum test based on 5-point Likert scale (‘‘Strongly Agree’’/‘‘Agree’’/‘‘Neutral’’/‘‘Disagree’’/‘‘Strongly Disagree’’).
�Odds ratio of having a positive attitude (responding ‘‘Strongly Agree’’/‘‘Agree’’) for physiatrists relative to hand surgeons.

Table 5. Effects of Interdisciplinary Exposure on Physician Opinion

Response

% Responded
‘‘Strongly Agree’’/‘‘Agree’’

Physiatrist exposed
during residency

(n ¼ 90)

Physiatrists not
exposed

(n ¼ 131) P Value* OR�

The Functional Gains Are Worth the Risk of Surgery 81 69 0.009 2.0
I Would Want Upper-Extremity Reconstructive Surgery 71 58 0.03 1.7

*Wilcoxon rank sum test based on 5-point Likert scale (‘‘Strongly Agree’’/‘‘Agree’’/‘‘Neutral’’/‘‘Disagree’’/‘‘Strongly Disagree’’).
�Odds ratio of having a positive attitude (responding ‘‘Strongly Agree’’/‘‘Agree’’) for physiatrists relative to hand surgeons.
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rank the quality of life lower. This result is consistent with
a phenomenon known as the focusing illusion, which
occurs when people unfamiliar with a scenario overvalue
the perceived differences and discount the things that
will stay the same (14). For example, students from
California and the Midwest both believe that people in
California have higher levels of happiness, but in reality,
people in both locations have the same level of
happiness. The students overestimate the impact of the
weather on happiness and underrate things that are
unchanged, such as jobs and relationships (15). Our
study suggests that physiatrists’ frequent contact and
familiarity with patients with spinal cord injury prevent
them from having their views distorted by the focusing
illusion. We believe that highlighting these different
perspectives between these specialties can improve the
dialogue between physiatrists and surgeons. In addition,
physiatrists can help dispel the focusing illusion of their
surgical colleagues.

Medical decision making is a complex process. Before
recommending surgery, physicians should consider
factors that may affect success, such as social support
and patient compliance. For example, a patient with no
social support may not be able to complete the required
rehabilitation following these procedures. After our
discussions with surgeons, we wondered whether sur-
geons, who are less familiar with this population, would
be more likely to believe that people with tetraplegia
have issues that limit their ability to cope with surgery.
We found quite the opposite: physiatrists perceived more
issues with noncompliance and lack of social support
than surgeons. These surprising findings suggest that
closer contact with this population promotes an aware-
ness of the difficulties that these patients face. Indeed, the
physiatrists, who act as gatekeepers, likely limit surgical
referrals to patients with adequate social support. This
might cause surgeons to underestimate the difficulties
faced by people with spinal cord injury. Nevertheless,
physiatrists should be cautious that their concerns do not
exert undue influence, such that the rehabilitation of the
upper extremities only includes less aggressive measures
such as assistive devices. It is important that physiatrists
be cognizant of the social concerns of their patients and
still be able to recommend more aggressive care for
appropriate patients.

We also explored physicians’ attitudes toward these
procedures. We found that the majority of providers
would want this intervention for themselves, which is an
excellent indicator of perceived benefit. Although both
specialties judged reconstructive surgery as valuable,
physiatrists’ ratings of the effectiveness of these proce-
dures were significantly lower than those of surgeons.
This divergence of opinions between specialties is not
unique to hand surgeons and physiatrists (16–18). Family
physicians and rheumatologists, for example, showed
substantial differences on the indications for referring
patients with osteoarthritis for knee replacement (19).

Urologists and radiation oncologists were also shown to
have markedly divergent attitudes regarding the most
effective treatment for prostate cancer (20). The estab-
lishment of multiple-specialty panels has been recom-
mended to disseminate and clarify appropriate treatment
guidelines to physicians when such disagreements arise,
and these panels have been shown to blunt subspecialty
treatment biases (21). This type of panel would be helpful
not only in minimizing the differences in clinical
management of the upper extremities; it might also
centralize these specialties’ disparate perceptions about
tetraplegia and upper-extremity reconstruction.

Finally, we looked for an exposure effect on physician
attitudes. We hypothesized that physiatrists exposed to
recent technologic advances during training may have
more favorable attitudes toward reconstructive proce-
dures. Interspecialty exposure has not always been found
to reduce differences of opinion. For example, a study of
rheumatologists’ opinions on the effectiveness of rheu-
matoid hand surgery found that exposure to hand
surgery, either currently or during their training, was
not associated with positive attitudes toward rheumatoid
hand surgery (22). We found that, in the case of upper-
extremity reconstructive surgery, interspecialty exposure
does affect physician attitudes. Physiatrists who had been
exposed to upper-extremity reconstructive surgery dur-
ing their residency rated the effectiveness of upper-
extremity reconstructive procedures higher than their
colleagues who did not have such exposure. Other
specialty groups experiencing similar difference of
opinions have recommended increasing interspecialty
exposure during the medical education process (20). We
believe this would also be beneficial for those involved
with the care of those with tetraplegia.

This survey research has limitations. Self-reported
attitudes of physiatrists and hand surgeons may not
translate into actual practice patterns. Most important,
we do not have sufficient information from the literature
outlining the desires of people with tetraplegia. For now,
we must rely on qualitative work and small studies
available in the literature to gauge patient preferences
(2,3).

CONCLUSION
We believe that physician preconceptions have an impact
on clinical decision-making. To change the standard of
practice, it is imperative to better understand physician
beliefs and recognize the different perspectives across
specialties. This study found that many physicians
understand the importance of upper-extremity function
for people with tetraplegia. However, there is a significant
divergence of opinions between these specialties on the
benefits of surgery. Therefore, to meet our goal of
improving utilization of upper-extremity reconstruction,
we believe that physicians should first be made aware of
the goals of people with tetraplegia. Second, these 2
specialties have disparate views, and we believe that
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increasing interdisciplinary exposure and multidisciplin-
ary panels would improve communication and minimize
divergence. Finally, we believe that better education
about these procedures could empower patients to help
direct their providers to the best care for them.
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