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Abstract

Background: Why physicians use surveillance imaging for asymptomatic cancer survivors
despite recommendations against this is not known.

Methods: Physicians surveilling head and neck cancer survivors were surveyed to determine
relationships among attitudes, beliefs, guideline familiarity, and self-reported surveillance
positron-emission-tomography/computed-tomography use.

Results: Among 459 responses, 79% reported using PET/CT on some asymptomatic patients;
39% reported using PET/CT on more than half of patients. Among attitudes/beliefs, perceived
value of surveillance imaging (O.R. 3.57, C.I. 2.42-5.27, P=<.0001) was the strongest predictor
of high imaging, including beliefs about outcome (improved survival) and psychological benefits
(reassurance, better communication). Twenty-four percent of physicians were unfamiliar with
guideline recommendations against routine surveillance imaging. Among physicians with high
perceived-value scores, those less familiar with guidelines imaged more (O.R. 3.55, C.I. 1.08-
11.67, P=.037).
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Conclusions: Interventions to decrease routine surveillance PET/CT use for asymptomatic
patients must overcome physicians’ misperceptions of its value. Education about guidelines may
modify the effect of perceived value.

Précis:
Routine surveillance imaging for asymptomatic cancer survivors is not recommended in guidelines
yet is commonly used. This survey found that physicians likely order these tests because of
perceived value rather than reacting to external pressures or other motivations.

Keywords
head and neck cancer; PET/CT; physician decision-making; surveillance imaging; value

1| INTRODUCTION

Guidelines for most cancer types recommend against routine surveillance imaging,1-2 and
the American Society of Clinical Oncology put surveillance imaging with positron emission
tomography/ computed tomography (PET/CT) on their Choosing Wisely list of medical
interventions that should be avoided for all asymptomatic cancer survivors.3 Yet these tests
continue to be used,*~7 including in the setting of head and neck cancer.8 Determining why
physicians use this type of imaging is important in understanding whether utilization
behavior might be changed and how.

While variation in the use of surveillance imaging and testing can be partially explained by
patient, geographic, and physician demographic factors,*>7:9.10 Jittle is known about
physicians’ decision-making in ordering these tests. Decision making is driven by the
perceived benefits of a given action according to the theory of planned behavior (TPB), but
behavior may also be influenced by social norms (ie, what other physicians do) and other
factors that limit perceived behavioral control (ie, external pressures such as a patient’s
request for imaging).1! Physician surveys have utilized the TPB to gain a conceptual
understanding of the drivers of medical decision-making in other settings, showing that
physician attitudes and beliefs are related to actual and reported behavior.12 Another aspect
of decision making that may interact with beliefs about benefits is physicians’ knowledge,
shown to be associated with the self-reported use of diagnostic tests in oncologic settings.
713 We previously found that knowledge about guidelines was a stronger predictor of
PET/CT surveillance imaging behavior than physician demographic characteristics.14

Our aim was to understand the determinants of PET/CT surveillance imaging use by
physicians who treat asymptomatic survivors of head and neck squamous cell cancer. We
hypothesized that physicians would report performing imaging because of beliefs about the
potential benefits of routine surveillance PET/CT scans and because of external pressures.
We also hypothesized that guideline familiarity would interact with imaging behavior.
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We surveyed members of the American Head and Neck Society (AHNS) and the American
Society for Radiation Oncology (ASTRO) from July through September 2013. The former
are primarily surgeons who treat head and neck cancer; all active members were invited.
Radiation oncologists who are ASTRO members may treat multiple cancer types; we
surveyed only those who reported an interest in head and neck cancer in their member
profile.

Survey instrument

We developed a survey instrument consisting of four types of questions: (a) attitude and
belief items related to the decision to use surveillance PET/CT scans, (b) knowledge of
guideline recommendations related to surveillance PET/CT scan use, (c) physician self-
reported use of surveillance PET/CT scans, and (d) physician demographic and practice
characteristics. Categories and specific attitude and belief items were developed through
semi-structured interviews with 10 surgeons and radiation-oncologists who treat head and
neck cancer, as well as a review of the literature related to the TPB, decision making and
overuse, and cancer surveillance practices. Many categories were aligned with TPB domains
of perceived benefits or outcomes, normative beliefs, and perceived behavioral control
(Figure 1). Additional categories discovered in physician interviews, including possible
reasons for decreased use and innovativeness—the tendency to be interested in utilizing a
technology because it is available—did not easily fit into the TPB model. The innovativeness
questions were adopted from a validated 6-item scale initially developed to assess consumer
domain-specific innovativeness.1® This scale has been used in healthcare to examine patient
racial differences in medical innovativeness.16 The final survey comprised 40 attitude and
belief items on a 5-point Likert scale from strongly disagree to strongly agree.

A belief question examined physicians’ estimates of the survival benefit of routine
surveillance imaging. We asked: “Routine surveillance imaging may catch recurrent cancer
before symptoms develop, leading to earlier treatment of the recurrence, and possibly longer
survival. In what percentage of patients who get routine surveillance imaging do you think
this occurs?” Physicians could write in between 0-100%. To assess guideline knowledge, we
asked after the other survey questions, “Routine surveillance imaging is recommended in the
current NCCN guidelines using the following modalities [check as many as applicable]:”
Answer choices were: PET/CT; MRI; CT; None of the above; Not sure. We classified
physicians as incorrect about the PET/CT guidelines if they checked PET/CT scan.

Our main dependent variable was self-reported use of PET/CT scans. Physicians were asked
to consider one simulated clinical scenario of a patient with advanced stage head and neck
squamous cell carcinoma of any subsite, treated with any modality, who previously had a
negative post-treatment PET/CT 3 months after treatment, and was presenting for routine
follow-up within 2 years after treatment without any symptoms. Self-reported use was
measured by their response to the item, “What percentage of your [patients with this
presentation] get routine surveillance PET/CT scans?” Choices were: 0%, 1-25%, 26-50%,
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51-70%, 71-90%, and 91-100%. Responders were coded as high imaging users if they
reported imaging more than 50% of their patients, and low imaging users otherwise. The
questionnaire did not assess reported use of MRI or CT, or beliefs about these modalities.

The questionnaire was pilot tested with the clinical experts involved in development and
further refined based on their input for optimal ordering and clarity. The questionnaire took
approximately 10 minutes to complete.

2.3| Survey administration

Two rounds of survey invitations were sent 3 weeks apart. AHNS members received email
invitations to complete the survey via the REDCap electronic data capture tool.1” ASTRO
members received mailed invitations because of societal rules against electronic contact, and
had the option to reply via mail or REDCap. We included a lottery for an iPad Mini as
incentive.

2.4| Analyses

We examined relationships between the level of imaging use, attitude and belief items,
guideline knowledge, and physician characteristics. We used principal factor analysis with
varimax rotation to reduce the 40 Likert attitude and belief items to factorial domains with
eigenvalues of >1.0. We performed multivariable logistic regression to examine the
association between imaging use and physicians’ factor scores relative to other physicians,
while controlling for physician characteristics. To make the odds ratios of the factor scores
more meaningful we scaled each factor to its SD. We excluded responders who were missing
>20% of variables and those who did not respond to the outcome variable about self-
reported imaging use, leaving <2% missing data in all variables. We performed two
sensitivity analyses: first we performed multiple-imputation chained equations (MICE)
regressionl8 to impute missing data, and performed factor analysis and the final logistic
regression with these imputed results. Second, we performed all analyses with the dependent
variable of self-reported use set as never-users vs ever-users. All statistical tests were two-
sided and P-values <.05 were considered to be statistically significant. Analyses were
conducted using Stata Statistical Software (Release 12.1; Stata Inc., College Station, TX).
The University of Pennsylvania IRB approved this study.

3| RESULTS

3.1| Physician characteristics, self-reported PET/CT use, physicians’ estimates of
survival benefit, and guideline familiarity

Five hundred and twenty responses were received out of 2125 invitations sent (24.5%
response rate; 117 undeliverable for 25.9% cooperation rate).19 The mean age of all AHNS
and ASTRO members invited was 51.7 years old, comparable to the group of responders
(49.8 years). Of 520 responders, 502 were attending physicians who treat head and neck
cancer and therefore eligible for analysis. Four hundred and fifty-nine physicians filled out
>80% of the survey and were included in the analysis (completion rate 21.6%). Among the
43 excluded because they completed <80% of the survey, the median percentage of missing
data was 85%, (IQR 85-94) and missing data was largely at the end of the survey,
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suggesting these responders only began the survey. The limited demographic information on
these 43 physicians was similar to the information provided by those included in the
analysis.

Of note, some results presented herein have been published in another manuscript focused
on guideline familiarity and PET/CT use, although a slightly different analyzed cohort, and
methods of analysis, were used.14 Figure 2 describes the cohort of the current manuscript in
a CONSORT-type diagram. Characteristics of the analyzed sample are reported in Table 1,
column 1. The majority was radiation oncologists, male, practiced in academic settings, or
saw a low volume of head and neck cancer in their practice. Levels of self-reported imaging
are shown in Figure 3. Seventy-nine percent of physicians reported performing routine
surveillance PET/CT imaging on at least some of their asymptomatic patients; 39% reported
performing imaging on more than half of their patients. Imaging use according to physician
characteristics is also reported in Table 1. High imaging users were significantly more likely
to be older, in private practice, or see a lower volume of head and neck cancer.

Figure 4 reports variation in physicians’ estimates of survival benefit. Physicians estimated
that 19% (1.Q.R. 10-20%, SD 17%) of all asymptomatic patients receiving routine imaging
might experience improved survival. Table 2 reports imaging use according to physicians’
estimates of survival benefit. Those who estimated the highest survival benefit were the most
likely to be high imaging users (P < .0001). Table 2 also reports guideline familiarity and its
relationship with the level of imaging use. Those who were unfamiliar with NCCN guideline
recommendations against routine surveillance PET/CT scans were more likely to be high
imaging users (P< .0001).

Attitudes, beliefs, and factorial domains

Physician responses to individual Likert attitude and belief items and bivariate associations
with imaging use are provided in Table Al. Out of 40 Likert items, 21 were significantly
associated with imaging use, including 13 out of 15 from the categories related to perceived
benefit. Factor analysis distinguished four domains of attitudes and beliefs among the 40
items: perceived value, external pressures, cost-consciousness and holistic, and
innovativeness. The items belonging to each factorial domain and the domain’s Cronbach’s
alpha (a measure of internal reliability) are provided in Table Al; the Cronbach’s alpha for
the perceived value domain was 0.94 (indicating high reliability for assessing perceived
value). The elements and categories of each domain are summarized visually in Figure 1.

Predictors of imaging use

On multivariable analysis controlling for physician characteristics, three of the four factors
predicted the level of imaging use in expected directions (Table 3). Perceived value was the
strongest predictor: for every standard-deviation increase in perceived value score, there
were 3.57 increased odds of being a high imaging user compared to a low imaging user (C.1.
2.42-5.27, P<.0001). The domain holistic & cost-consciousness predicted decreased
imaging use (O.R. 0.74, C.I. 0.56-0.97, P=.032). /nnovativeness predicted higher imaging
use (O.R. 1.48, C.I. 1.10-1.98, £=.009). The domain external pressuresto perform imaging
was not significant (O.R. 1.03, C.I. 0.78-1.37, P=.821). Although physicians’ estimates of
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survival benefit were highly correlated with imaging use on bivariate analysis and in a
multivariable model with physician characteristics (data not shown), it was not significant in
the presence of the perceived value factor and was therefore left out of the final model.

In addition to attitudes and beliefs, being unfamiliar with guidelines was the physician
characteristic most strongly predictive of high imaging use (O.R. 2.78, C.I. 1.34-5.76, P
=.006). This finding is similar to our previously reported results that did not account for
attitudes and beliefs.14 We tested for interactions between physician characteristics and the
four factorial domains in separate models. Table 3 represents the one model with a
significant interaction: Physicians who had a high perceived value score imaged less if they
knew the guidelines (O.R. 3.55, C.I. 1.08-11.67, A= .037). The odds ratios and significance
of other physician characteristics, factors, guideline knowledge, and estimated survival
benefit were not significantly different between the model we report and the unreported
models without the interaction term.

In the first sensitivity analysis, we used imputed missing data to perform factor analysis. The
same four factor domains were distinguished and multivariable analyses revealed no notable
differences in odds ratios or significance. In the second sensitivity analysis, the final
regression model with the dependent variable was set as never-users vs ever-users. There
were no notable differences in odds ratios or significance for the strong effect of guideline
familiarity and perceived value, but the interaction between the two lost significance. Table
A2 reports the results of four multivariable regressions that examine differences in factorial
domain scores according to physician characteristics.

4| DISCUSSION

We surveyed physicians caring for head and neck cancer survivors to determine the reasons
for using surveillance PET/CT scans in asymptomatic patients. Because surveillance
imaging is generally not recommended, we aimed to understand its continued use. Guideline
familiarity, estimated survival benefits, and many attitudes and beliefs were related to
imaging use. Among four factorial domains of attitudes and beliefs, the strongest predictor
of high imaging use was perceived value.

Perceived value takes two forms. On the one hand, perceived value may be related to myriad
psychological benefits of performing imaging. For example, patients have been shown to
value the reassurance that comes from negative surveillance imaging.20 Literature in other
fields also demonstrates the psychological value of prognostic information?! and satisfaction
with care.22 For the physician, there may also be psychological value in terms of improved
ability to provide reassurance or counseling to patients, or feeling reassured themselves that
they are not missing something. All of these concepts were captured in our perceived value
domain.

Related to the perception of value is the finding that innovativeness, or the tendency to want
to be one of the first to utilize newly available technology, is associated with the level of
PET/CT use. Simple availability of technology has been cited as a reason for overuse of
diagnostic radiology services.23 We used a validated domain-specific innovativeness scale to
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examine physician behavior related to beliefs in the intrinsic value of new technology. As
above, we are not able to conclude what benefits physicians believe this new technology
may provide, only that a tendency to be a fast adopter or innovator is related to the reported
level of use.

On the other hand, perceived value may be related to beliefs that surveillance PET/CT scans
improve more tangible outcomes like survival. We captured this belief both in physicians’
estimates of survival benefit, and in some of the items making up the perceived value
factorial domain. Physicians who believe in a survival advantage may be unfamiliar with
current data. Two retrospective studies in head and neck cancer have not shown a survival
advantage.242% The lack of supportive survival data is similar in many other cancer types;
even possible survival advantages demonstrated in breast and colorectal cancer have recently
been brought into question.26

Alternatively, physicians may extrapolate a survival advantage from other data. For instance,
despite the fact that head and neck cancer recurrences amenable to surgical salvage have
only a 22-39% 5-year survival (worse for nonsurgical recurrences)?’ and the use of PET or
PET/CT in asymptomatic head and neck cancer survivors yields a very small number of
surgically salvageable cases,28-32 physicians may nonetheless misunderstand probabilities,
or conclude that statistics about test accuracy and the rate of changes in management28-37
could translate into improved outcomes. This notion of extrapolation of survival benefits
from other statistics relates to the debate about whether surrogate endpoints like
progression-free survival are clinically meaningful 38

Limitations

This study has several important limitations. First, our study had a response rate of 24.5%
with uneven numbers of surgeons and radiation-oncologists, and we did not include medical
oncologists who may also participate in imaging decisions. For these reasons our sample
may not fully represent the relevant clinician population. However, our sample represented a
broad range of measured variables and our aim was not the accurate measurement of the
demographics, beliefs, or behaviors of a population of physicians, but to demonstrate the
possible relationships between these variables. We achieved a sample of physicians with a
diverse range of beliefs, behaviors, and characteristics, and found no interactions between
observable physician characteristics and our main findings.

A second limitation is that our findings rely on self-reported behavior rather than actual
behavior. We have no compelling reason to believe that self -report substantially biases the
associations we uncover, but our findings should be interpreted with that caution. A third
limitation is that we used an unvalidated survey instrument of attitudes and beliefs.
Therefore, the findings should be viewed as exploratory. Nonetheless, our aim was not to
develop a psychometrically valid scale of perceived value or to validate a self-reported
utilization instrument, but rather to determine if attitudes and beliefs might plausibly be
related to reported behavior and, if so, which might be most strongly related. We also note
the high reliability of the perceived value factor as measured by Cronbach’s alpha.

Head Neck. Author manuscript; available in PMC 2021 May 01.
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We did not evaluate for additional external influences such as ownership or partnership with
imaging facilities, which may financially incentivize physicians for obtaining routine
imaging for patients. Additionally, we did not evaluate the possible impact insurance
companies and insurance policies may have on whether and how often physicians use
surveillance imaging.

Implications

Despite these limitations, this is the first study to our knowledge in any cancer subsite
demonstrating that physicians may be ordering surveillance PET/CT scans because of their
possible psychological benefits such as reassurance, or because of perceived survival
benefits, rather than because of external pressures or because of belonging to specific
demographic subgroups.

Given the absence of a survival advantage from surveillance PET/CT scanning, continued
use might possibly be justified by satisfactory demonstration of less tangible advantages
such as reassurance, but these would have to be weighed against the known or measurable
harms of routine imaging including unnecessary radiation exposure, cost, false positives, and
psychological harm.

In the meantime, our findings connect the continued use of imaging with a belief in its value,
and demonstrate that this association is stronger among those clinicians unfamiliar with
current guidelines—suggesting benefit from broader dissemination of those guidelines.
Indeed, our finding of decreased use even among those with high-perceived value, as long as
they were familiar with guidelines, offers promise that such interventions might work.

5| CONCLUSION

Overuse of medical diagnostic tests and services is receiving increased attention as part of
the societal goal of reducing health care costs and avoiding the uncompensated harm these
diagnostic tests may create. Our survey suggests that overuse of routine surveillance
PET/CT scans in asymptomatic cancer survivors may be driven in part by physicians’
perceptions of the tests’ psychological benefits, and misperceptions about survival benefits.
To the extent we want to reduce test use, we should not only perform better outcomes
research and educate physicians about the current evidence and guidelines, but also use
guidelines to drive behavior change by more clearly identifying better and less costly
alternatives to routine PET/CT scans. These educational efforts can be aimed at both
physicians and patients.
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P] EXTERNAL PRESSURES [f] INNOVATIVENESS

Perceived Benefits or Outcomes  Perceived Control Normative Other
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-Consequences of
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-Worry about

psychosocial needs

FIGURE 1.
Categories and domains of reasons for using surveillance PET/CT scans in asymptomatic

patients. We identified 11 categories of attitudes and beliefs that were thought to influence
routine surveillance PET/CT use in asymptomatic patients. Those that grouped a priori with
the TPB domains of outcome expectancy, perceived control, and normative beliefs are
highlighted in yellow. We identified additional categories related to innovativeness, and
reasons for decreased use. The 11 categories were used to write 40 Likert attitude and belief
items. Through factor analysis, four factorial domains were identified from the items
(outlined and numbered), the first two of which align with TPB domains: domain 1 we call
perceived value, domain 2 we call external pressures, domain 3 we call cost-consciousness
and holistic; domain 4 we call innovativeness
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2125 invitations sent

\4

520 responses received

Page 18

A 4

18 responses excluded from
non-attending physicians

502 responses eligible for
analysis

A4

43 excluded due to
incomplete responses

459 responses included in
analysis

A4

A4

139
Surgeons

Radiation-Oncologists

320

FIGURE 2.
CONSORT-type Diagram
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Self-reported PET/CT use

Percent of Responders
10 15
1 1

None 1-25% 26-50% 51-70% 71-90% 91-100%
Percent of Patients Getting Routine Surveillance PET/CT

FIGURE 3.
Self-reported use of PET/CT for routine surveillance imaging in asymptomatic patients.

Following a single clinical scenario, physicians were asked, “What percentage of your head
and neck cancer patients get routine surveillance PET/CT scans?” n = 459
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Estimated survival benefit

Percent of Responders

0 10 20 30 40 50 60 70 80 80 100
Estimated % of patients who might have survival benefit

FIGURE 4.
Physicians’ estimates of survival benefit from routine surveillance PET/CT scans.

Physicians were asked to estimate the percentage of asymptomatic patients getting routine
surveillance imaging who might experience a survival benefit
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TABLE 2

PET/CTimaginguseaccording to guideline familiarity andphysicians’ estimates of survival benefit

Physicians’ estimates of survival benefit
Responders
Estimated % patients with survival benefit
0-9%
10%
11-20%
> 20%
Guideline Familiarty
Responders
NCCN recommends routine surveillance imaging with PET/CT?
No (Familiar)

Yes (Unfamiliar)

Total

452

109
118
118
107

450

341
109

Low users (row %o)

91 (83.5%)
80 (67.8%)
64 (54.2%)
38 (35.5%)

236 (69.2%)
38 (34.9%)

High users (row %)

18 (16.5%)
38 (32.2%)
54 (45.8%)
69 (64.5%)

105 (30.8%)
71 (65.1%)

P-value

<.0001

<.0001
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Multivariable regression of 4 factorial domains, guideline familiarity, and physician characteristics

TABLE 3

OR (95% Conf. Int.)  P-value

Factors?

1. Perceived value

2. External pressures/ norms

3. Cost-conscious and holistic

4. Innovativeness
Guideline familiarity

Unfamiliar with guidelines (vs familiar)
Interaction

Guideline

familiarity x perceived value
Physician characteristics

Surgeon (vs radiation-oncologist)

Fellowship trained

Female

Every 10 additional years in practice
Practice setting

Academic tertiary

Academic-affiliate

Community hospital

Private practice
Volume of H&N cancer in practice

1-25% of practice

26-50% of practice

>50% of practice

3.57 (2.42-5.27)
1.03 (0.78-1.37)
0.74 (0.56-0.97)
1.48 (1.10-1.98)

2.78 (1.34-5.76)

3.55 (1.08-11.67)

1.23 (0.54-2.80)
0.58 (0.33-1.04)
2.39 (1.14-5.01)
1.30(1.01-1.67)

[Reference]

0.54 (0.22-1.30)
0.74 (0.32-1.69)
1.19 (0.52-2.72)

[Reference]
1.40 (0.62-3.13)
1.19 (0.48-2.95)

<.0001
821
.032
.009

.006

.037

.620
.069
021
.038

167
476
.683

416
701

Page 23

aSee Table Al for the domains, items, and Cronbach’s alphas for each factor. See Figure 1 for the conceptual model of related domains for each

factor.
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