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Abstract

Objectives. To characterize the temporal trajectory of body
image disturbance (BID) in patients with surgically treated
head and neck cancer (HNC).

Study Design. Prospective cohort study.
Setting. Academic medical center.

Subjects and Methods: Patients with HNC who were under-
going surgery completed the Body Image Scale (BIS), a validated
patient-reported outcome measure of BID, pretreatment and I,
3, 6,9, and 12 months posttreatment. Changes in BIS scores
(ABIS) relative to pretreatment (primary endpoint) were ana-
lyzed with a linear mixed model. Associations between demo-
graphics, clinical characteristics, psychosocial attributes, and
persistently elevated BIS scores and increases in BIS scores >5
points relative to pretreatment (secondary endpoints) were
analyzed through logistic regression.

Results. Of the 68 patients, most were male (n = 43), had
oral cavity cancer (n = 37), and underwent microvascular
reconstruction (n = 45). Relative to baseline, mean ABIS
scores were elevated at | month postoperatively (2.9; 95%
Cl, 1.3-4.4) and 3 (3.2; 95% CI, 1.5-4.9) and 6 (1.8; 95% ClI,
0.02-3.6) months posttreatment before returning to baseline
at 9 months posttreatment (0.9; 95% CI, —0.8 to 2.5). Forty-
three percent of patients (19 of 44) had persistently ele-
vated BIS scores at 9 months posttreatment relative to
baseline, and 51% (31 of 61) experienced an increase in BIS
scores >5 relative to baseline.

Conclusions. In this cohort of patients surgically treated for
HNC, BID worsens posttreatment before returning to pre-
treatment (baseline) levels at 9 months posttreatment.
However, 4 in 10 patients will experience a protracted
course with persistent posttreatment body image concerns,
and half will experience a significant increase in BIS scores
relative to pretreatment levels.
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ead and neck cancer (HNC) arises in cosmetically

and functionally critical areas. As a result of HNC

and its treatment, changes in highly visible and
socially significant parts of the body are common.'”
Disfigurement and impaired smiling, swallowing, and
speaking can result in substantial psychosocial morbidity,
including depression,” anxiety,* suicide,” and concerns
about body image.'> When severe, these body image con-
cerns result in body image disturbance (BID), a multidimen-
sional phenomenon characterized by a negative self-
perceived change in appearance and/or function.®® BID is
prevalent in HNC survivors; associated with social isolation,
stigmatization, and depression; and can have a devastating
negative impact on quality of life.”!!
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There are significant gaps in our knowledge of the epide-
miology of BID in HNC survivors, even though it is a key
component of survivorship care.'? Specifically, because
most studies have been cross-sectional in nature,“’”'17
included only short-term follow-up,*'® or used nonvalidated
measures of BID,' there is a lack of data about the tem-
poral trajectory of, and risk factors for, BID in surgically
treated HNC survivors."? It is critical to more fully charac-
terize the longitudinal course of BID in HNC survivors to
enhance preoperative counseling and facilitate the delivery
of optimally timed preventative and therapeutic interven-
tions targeted to high-risk patients. The objectives of this
study are thus (1) to characterize the temporal trajectory of
BID in HNC survivors in the first year posttreatment; (2) to
identify pretreatment demographic, clinical, and psychoso-
cial characteristics associated with persistent BID following
HNC treatment; and (3) to evaluate the association between
demographic, clinical, and psychosocial factors and clini-
cally relevant increases in the severity of BID following
HNC treatment relative to baseline.

Methods
Study Design

The study utilized a prospective cohort design; the short-
term follow-up for this cohort has been published.'® The
current study follows patients through the first year post-
treatment (ie, 12 months after completing adjuvant therapy),
which is an additional 9 months of analysis relative to the
prior study. These additional data allow us to (1) character-
ize more fully the longitudinal trajectory of BID from the
acute posttreatment period to early survivorship and (2)
evaluate whether certain subsets of HNC survivors experi-
ence different temporal trajectories of BID recovery, thereby
enhancing our ability to provide data-driven preoperative
counseling to guide the delivery of optimally timed preven-
tative and therapeutic interventions targeted to high-risk
patients. The study was approved by the Medical University
of South Carolina Institutional Review Board. Patients were
enrolled after providing written informed consent.

Study Participants

Eligibility criteria for the study included (1) >18 years of
age; (2) diagnosis of squamous cell carcinoma of the oral
cavity, oropharynx, hypopharynx, or larynx or a cutaneous
malignancy of the head and neck; and (3) definitive surgery
with or without adjuvant therapy. Patients were excluded
due to inability to speak English or distant metastases.
Patients were recruited from a multidisciplinary HNC clinic
at a single academic medical center. The project coordinator
reviewed the electronic medical record to identify potential
participants. Those meeting demographic and oncologic
inclusion criteria were screened in a dedicated research
space within the HNC clinic. Purposive sampling was per-
formed to ensure representation across hypothesized risk
factors of age, sex, American Joint Committee on Cancer

classification, ablative surgery, and type of reconstruction to
enhance the scientific rigor of our approach. Two of the 70
eligible patients who enrolled between May 9, 2017, and
February 6, 2018, withdrew before completing the baseline
questionnaires, leaving a cohort of 68 with complete base-
line (pretreatment) data for analysis. Participants received
$15 for enrolling and then up to $60 for completion of
follow-up.

The sample size was determined per the precision in esti-
mating mean Body Image Scale (BIS) scores (primary end-
point) at each time point, where precision is measured with
the half-width of the corresponding 95% CI. There is a
sharp decrease in 95% CI half-width (corresponding to an
increase in precision of estimated mean BIS) for increasing
sample size, with precision “‘leveling off” for sample sizes
>50. To detect absolute differences in BIS for 50 based on
a paired ¢ test with an SD (BIS difference) of 3.8 and a 2-
sided a of 0.05, we estimated power to be at least 80% to
detect a difference in BIS scores of approximately >1.5—a
power estimate that is conservative given our analysis based
on linear mixed models regression that borrows strength
over time.

Study Procedures

Study measures were completed concurrent with scheduled
clinical evaluations prior to treatment (at enrollment), 1
month postoperatively, and after completion of treatment (at
3, 6, 9, and 12 months) on electronic tablets or paper and
captured in REDCap.”® Completion of treatment was
defined as the date of surgery for those treated by surgery
only or the date of completion of adjuvant therapy for those
treated with surgery and adjuvant therapy.

Study Endpoints

The primary endpoint was the change in posttreatment BIS
scores relative to pretreatment. The BIS is a unidimensional
10-item patient-reported outcome measure (PROM) that
assesses the affective, cognitive, and emotional aspects of
body image due to cancer or its treatment over the prior 7
days.?' BIS scores range from 0 to 30, with higher scores
indicating greater BID.?' The BIS is a validated, reliable
PROM and the most commonly used PROM to assess HNC-
related BID.?* Although a study suggested some clinical rele-
vance to BIS scores >10,> there has been no rigorous psy-
chometric analysis to establish the minimal clinically
important difference between subjects or within subjects over
time.

Secondary endpoints included the following: persistent
elevation in BIS scores at 9 months posttreatment, which
was defined as the time point (9 months) at which the mean
ABIS scores for the cohort returned to zero, and increases in
BIS scores >5 at any follow-up time point relative to base-
line. In our clinical experience with the BIS to assess thera-
peutic interventions to treat BID in HNC survivors, changes
in BIS scores >5 over time are related to clinically mean-
ingful changes in BID and quality of life.
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Other Study Variables

Demographics and oncologic characteristics were gathered
with study-specific questionnaires. Psychosocial characteris-
tics included measures of HNC-related shame and stigma
(Shame and Stigma Scale),>* depression (Patient-Reported
Outcomes Measurement Information System Short Form
[PROMIS SF] v1.0-Depression 4a),%> anxiety (PROMIS SF
v1.0~Anxiety 4a),>> and social isolation (PROMIS SF v2.0—
Social Isolation 4a).%¢

Statistical Considerations

Data analysis was performed with R 3.5.1 (R Foundation)
and SAS 9.4 (SAS Institute, Cary, North Carolina).
Descriptive statistics for demographics, clinical measures,
and PROMs included frequencies and percentages for cate-
gorical variables and median and interquartile range (IQR)
for continuous measures. Although the distribution of BIS
scores is positively skewed, we found the distribution of dif-
ferences (ABIS = posttreatment BIS score — pretreatment
BIS score) at each time point to satisfy approximate normal-
ity assumptions based on histograms and quantile-quantile
plots. We therefore analyzed the collection of ABIS scores
for all follow-up time points with a linear mixed model,
with time (categorical) as a fixed effect and subject-specific
random effects to accommodate correlation among ABIS
scores obtained from the same subject over time. For the
BIS instrument only, we treated BIS scores (our primary
endpoint) as interval censored in instances of item nonre-
sponse. For example, if a patient answered 9 of 10 BIS
questions with a partial score equal to 5, the summed BIS
score is treated as being at least 5 and at most 8 (each BIS
question contributes at most 3 points to the total score).
This affects construction of the likelihood for the mixed
model. Specifically, subjects with no item nonresponse con-
tribute a normal density to the likelihood, while subjects
with interval-censored scores contribute a difference in
normal cumulative distribution functions to the likelihood.
Analysis of ABIS scores with mixed models was performed
through the NLMIXED procedure in SAS, due to the need
to specify the likelihood. Mean ABIS at each follow-up
time point, corresponding 95% ClIs, and inference were
determined with model-based estimates.

Associations between demographics, clinical characteris-
tics, and psychosocial attributes and study completion status
(completed or withdrawn/lost to follow-up) were evaluated
with Wilcoxon rank sum tests or Fisher’s exact tests for con-
tinuous or categorical variables as appropriate. Associations
between demographics, clinical characteristics, and psychoso-
cial attributes and BID persistence at 9 months posttreatment
(defined as ABISy months =>0) were summarized with odds
ratios and corresponding 95% ClIs based on fitted simple
logistic regression models. Evaluation of ABIS over time for
patients with and without persistent BIS was performed via
the mixed model approach for interval-censored data as
described. Summed scores for all other PROMs were treated

as missing if any individual question was missing for that
instrument. The same approach was used to evaluate potential
risk factors for a large increase in BIS (defined as ABIS >5
at any follow-up time point).

Results
Study Cohort

Sixty-eight patients were included in the cohort. Table |
shows the cohort characteristics. During the follow-up period,
15 patients died; 7 were lost to follow-up; and 3 withdrew
from the study. The 10 patients who were lost to follow-up
or withdrew during the course of the study did not differ sig-
nificantly in terms of baseline characteristics relative to those
who otherwise completed the study (see Supplemental Table
S1 in the online version of the article). Completion rates of
study questionnaires at 1, 3, 6, 9, and 12 months posttreat-
ment were 98% (62 of 63), 96% (53 of 55), 96% (44 of 46),
100% (44 of 44), and 98% (42 of 43), respectively. The
median age was 63 years (IQR, 53-72.3); 63% were male (43
of 68); 54% had oral cavity cancer (37 of 68); and 66%
underwent microvascular reconstruction (45 of 68).

Temporal Trajectory of BID in Surgically
Treated HNC Survivors

Figure | displays the temporal trajectory of BID severity in
HNC survivors from pretreatment through the first year
posttreatment. The median BIS score was 2.5 (IQR, 0.75-7)
at baseline, peaked at 4 (IQR, 2-10) at 1 month postopera-
tively, decreased gradually until 9 months posttreatment (2;
IQR, 0-7), and then increased to 4 (IQR, 0-7) at 12 months
posttreatment. The change in the severity of BID over the
first year posttreatment relative to pretreatment levels is
shown in Figure 2. Relative to pretreatment, mean ABIS
scores were elevated at 1 month postoperatively (2.9; 95%
CL 1.3-4.4) and 3 (3.2; 95% CI, 1.5-4.9) and 6 (1.8; 95%
CI, 0.02-3.6) months posttreatment before returning to base-
line levels at 9 (0.9; 95% CI, —0.8 to 2.5) and 12 (1.3; 95%
CI, —0.4 to 3.1) months posttreatment.

Persistent Posttreatment BID in Surgically Treated
HNC Survivors

HNC survivors with persistent posttreatment elevations in
their BIS scores relative to baseline were identified. At 9
months posttreatment—the time point at which the mean
ABIS scores of the cohort returned to zero—43% of patients
(19 of 44) had persistently elevated BIS scores relative to
pretreatment. When the cohort was stratified by persistent
elevation in BIS scores at 9 months posttreatment, 2 distinct
temporal trajectories of BID severity over time emerged
(Figure 3). Those with persistently elevated BIS scores at 9
months posttreatment had a mean ABIS score that was ele-
vated at all posttreatment time points relative to baseline:
5.7 (95% CI, 1.7-9.8), 5.4 (95% CI, 2.4-8.3), 5.7 (95% CI,
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Figure 1. Severity of body image disturbance in the first year after
treatment for patients with surgically treated head and neck
cancer. Severity of body image disturbance (as determined by Body
Image Scale [BIS] scores) prior to treatment and |, 3, 6, 9, and 12
months after completion of treatment for 64, 58, 52, 43, 43, and
41 patients at each time point, respectively. Values are presented
as median (thick line), interquartile range (box), upper quartile +
1.5 IQR (whisker), and outliers (circles).
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Figure 2. Temporal trajectory of change in body image distur-
bance in the first year after treatment for patients with surgically
treated head and neck cancer. Change in the severity of body
image disturbance following treatment (as determined by the mean
change in Body Image Scale [BIS] scores at each posttreatment
time point relative to pretreatment baseline) for 60, 53, 44, 44,
and 41 patients at each time interval, respectively. Values are pre-
sented as mean (95% CI). *P <.05. ***P <.001.

2.3-9.0), 5.5 (95% CI, 3.4-7.7), and 4.7 (95% CI, 1.7-7.7)
for 1, 3, 6, 9, and 12 months posttreatment, respectively.
However, for the HNC survivors who returned to pretreat-
ment BIS scores by 9 months posttreatment, the mean ABIS
scores never increased from baseline at any time point and
actually decreased relative to baseline at 6, 9, and 12
months posttreatment: —1.9 (95% CI, —3.3 to —0.5), 3.1
(95% CI, 4.4 to —1.8), and —1.8 (95% CI, 3.5 to —0.2).
Demographic, clinical, and psychosocial attributes were
analyzed to identify risk factors for having persistently ele-
vated BIS scores at 9 months posttreatment relative to base-
line (Table 2); however, none had an association.

Table |I.
Characteristics of the Study Cohort (N = 68).

Sociodemographic, Oncologic,

and Psychosocial

Characteristic

Median (IQR)
orn (%)

Age, y
Sex

Female
Male

Race

White
African American
Other

Marital status

Married/current partner
Single/separated/divorced/widowed

Body mass index

Underweight
Normal weight
Overweight/Obese

Preoperative mood disorder diagnosis

No
Yes

Preoperative psychiatric medication

No
Yes

Preoperative hypothyroidism

No
Yes

Shame and stigma scale score®
PROMIS SF 4a score

Anxiety®
Depressionb
Social isolation

Tumor location and histology

Oral cavity SCC

Oropharynx SCC/SCC of unknown primary
Larynx/hypopharynx SCC

Facial cutaneous malignancy

pl6 status (oropharynx cases only)

Negative
Positive

AJCC pathologic T classification

0-2
3-4b

Ablative surgery®

Mandibulectomy

Glossectomy

Maxillectomy

Radical tonsillectomy/pharyngectomy

Total laryngectomy

Skin/soft tissue resection and/or parotidectomy
Neck dissection

Other

63 (53-72.25)

25 (37)
43 (63)

55 (81)
11 (16)
2(3)

38 (56)
30 (44)

34
26 (38)
39 (57)

45 (66)
23 (34)

45 (66)
23 (34)

53 (78)
15 (22)
16 (10-25)

10 (7-13)
6 (4-10)
4 (4-9)

37 (54)
8(12)
9 (13)
14 (21)

3 (38)
5 (63)

32 (47)
36 (53)

13 (19)
37 (54)
5(7)
5(7)
6 (9)
18 (26)
60 (88)
6 (9)

(continued)
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Figure 3. Temporal trajectory of change in body image distur-
bance (BID) for patients with and without persistent BID. Change
in the severity of BID following treatment (as determined by the
mean change in Body Image Scale [BIS] score at each posttreat-
ment time point relative to pretreatment baseline), stratified by
those with or without persistent elevations in BIS scores at 9
months posttreatment.

Increased Severity of Posttreatment BID
in HNC Survivors

HNC survivors with large increases in BIS scores relative to
baseline pretreatment levels (defined as >5 points) were
identified. Fifty-one percent of patients (31 of 61) experi-
enced a large increase in the severity of their BID posttreat-
ment relative to pretreatment. Of the analyzed clinical,
oncologic, and psychosocial variables (Table 3), only pre-
treatment body mass index was associated with experien-
cing a large increase in the severity of BID following
treatment (odds ratio, 2.83; 95% CI, 1.01-8.40).

Discussion

BID is a critical issue for HNC survivors because the condi-
tion is prevalent and associated with significant psychoso-
cial morbidity and can have a devastating negative impact
on quality of life.”'" This study builds on a landmark cohort
study by Krouse et al,'® analyzing adaptation following HNC
treatment, and other cross-sectional studies of BID in HNC
patients''"'*'® to provide novel, clinically important informa-
tion about the epidemiology of BID in HNC survivors. To our
knowledge, this is the first prospective cohort study following
surgically treated HNC survivors for 1 year posttreatment to
assess the temporal trajectory of BID with a validated PROM
of BID. As such, this study represents a methodological
improvement over prior research that was cross-sectional in
nature,' "> included only short-term follow-up,*'® or used
nonvalidated measures of BID.' Herein, we (1) demonstrate
that the severity of BID worsens posttreatment relative to pre-
treatment (baseline) levels until 9 months posttreatment; (2)
describe that >40% of patients fail to return to their pretreat-
ment level at 9 months posttreatment; (3) highlight a large
subset of HNC survivors who fail to recover to pretreatment
body image levels and experience a more protracted course of
posttreatment BID; and (4) show that >50% of HNC survivors
experience clinically significant posttreatment worsening in
body image concerns. By providing novel information about

Table I. (continued)

Median (IQR)

Characteristic or n (%)
Reconstructive surgery

None or dermal substitute 17 (25)

Regional flap 6(9)

Microvascular free flap 45 (66)
Osseous microvascular free flap reconstruction

No 56 (83)

Yes 12 (18)
Adjuvant therapy

None 26 (41)

Radiation 23 (36)

Chemoradiation® 15 (23)

Abbreviations: AJCC, American Joint Committee on Cancer; IQR,
Interquartile range; PROMIS SF, Patient-Reported Outcomes Measurement
Information System Short Form; SCC, squamous cell carcinoma.

n = 65 due to missing data (n = 3).

®n = 67 due to missing data (n = I).

“n > 68 as patients may belong to >1| category.

9n = 64 due to mortality prior to adjuvant therapy (n = 3) and lost to
follow-up (n = 1).

the temporal trajectory of BID following surgical treatment of
HNC, these data advance our knowledge of the disorder, can
enhance preoperative counseling, and may be used to guide
the delivery of optimally timed preventative and therapeutic
interventions targeted to high-risk patients.

One of the major findings of this study is that, on aver-
age, patients surgically treated for HNC recover to pretreat-
ment levels of body image dissatisfaction by 9 months
posttreatment. Fingeret et al, in their cross-sectional analysis
of 280 patients with HNC, demonstrated that survivors
within the first year posttreatment experienced higher levels
of body image dissatisfaction relative to pretreatment
patients."! Our prospective data provide more granular esti-
mates about the expected course of body image recovery.

A second critical result of our analysis is the identifica-
tion of 2 distinct subgroups of HNC survivors with regard
to the temporality of their adaptation to posttreatment
BID—a finding that, to the best of our knowledge, has not
been previously reported. Although the mean change in BIS
scores relative to baseline returns to zero at 9 months post-
treatment for the cohort overall, we demonstrated that 43%
of HNC survivors fail to return to baseline at 9 months post-
treatment. This subgroup of HNC survivors has a significant
increase in the severity of their body image dissatisfaction
immediately after treatment relative to pretreatment levels
and maintain this new level throughout the first year post-
treatment without amelioration. Although our data do not
allow us to discern the underlying mechanism why patients
with similar defects and reconstructions experience such
divergence in their recovery, we hypothesize that unmeasured
intrinsic characteristics related to image investment or coping
strategies may be responsible for the differences between the
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Table 2. Risk Factors for Persistent Body Image Disturbance at 9
Months Posttreatment Relative to Baseline (n = 44).

Table 3. Risk Factors for Experiencing an Increase in Body Image
Scale Scores >5 Relative to Baseline (n = 61).

Characteristic n OR (95% Cl) Characteristic n? OR (95% ClI)
Age,y Age, y

>40 41 Ref >40 58 Ref

<40 3 2.82 (0.25-63.69) <40 3 0.47 (0.02-5.13)
Sex Sex

Male 25 Ref Male 37 Ref

Female 19 1.00 (0.12-1.44) Female 24 1.65 (0.59-4.74)
BMI BMI®

Overweight/obese 29 Ref Overweight/obese 35 Ref

Underweight or normal weight I5 1.24 (0.35-4.40) Underweight or normal weight 26 2.83 (1.01-8.40)
Preoperative mood disorder AJCC pathologic T classification

No 28 Ref 0-2 32 Ref

Yes 16 1.04 (0.29-3.60) 3-4b 29 1.82 (0.66-5.13)
Preoperative psychiatric medication Reconstruction

No 29 Ref None/dermal substitute 15 Ref

Yes I5 1.24 (0.35-4.40) Regional flap 6 2.00 (0.28-14.80)
Preoperative hypothyroidism Microvascular free flap 40 2.71 (0.81-10.08)

No 33 Ref Osseous flap reconstruction

Yes I 1.13 (0.28-4.51) No 50 Ref
Shame and Stigma Scale 42 1.01 (0.95-1.06) Yes I 1.90 (0.51-8.01)
PROMIS SF 4a Adjuvant therapy

Anxiety 43 1.04 (0.90-1.20) None 24 Ref

Depression 43 1.01 (0.87-1.17) Radiation or chemoradiation 36 1.48 (0.52-4.23)

Social isolation 44 1.06 (0.88-1.28) Shame and Stigma Scale 59 1.02 (0.98-1.07)
AJCC pathologic T classification PROMIS SF 4a

0-2 27 Ref Anxiety 60 1.10 (0.97-1.26)

3-4b 17 1.91 (0.56-6.73) Depression 60 1.00 (0.89-1.13)
Reconstruction Social isolation 6l 1.03 (0.88-1.20)

None/dermal substitute 3 Ref Abbreviations: AJCC, American Joint Committee on Cancer; BMI, body

Regional flap 3 0.58 (0.02-7.68) mass index; OR, oz,:lds ratio; PROMIS SF, Patient-Reported’ Out,comes

Microvascular free flap 28 0.88 (0.23-3.36) Measurement Information System Short Form.
Osseous flap reconstruction PBold indicates P < .05..

No 38 Ref

Yes 6 3.07 (0.53-24.18)
Adjuvant therapy

None 19 Ref increases in BID following treatment did not help identify a

Radiation or chemoradiation 25 1.58 (0.47-5.53) high-risk subgroup. It is well documented that measures of

Abbreviations: AJCC, American Joint Committee on Cancer; BMI, body
mass index; OR, odds ratio; PROMIS SF Patient-Reported Outcomes
Measurement Information System Short Form.

subpopulations. Future studies should aim to understand the
underlying biological mechanism responsible for the
observed differences. In addition, our finding highlights that
future preventative and therapeutic interventions may specifi-
cally target this subpopulation of HNC survivors.

The development of biomarkers, the identification of pre-
treatment characteristics, or the creation of screening tools
would help identify those patients with HNC who are at high-
est risk for posttreatment body image concerns and facilitate
the delivery of targeted interventions. Unfortunately, our data
evaluating the association between clinical, oncologic, and
psychosocial characteristics and persistent BID and large

objective disfigurement correlate poorly with BID in patients
with HNC.'"! As such, prior studies have focused on predis-
posing psychosocial factors, such as depression and anxi-
ety,"*®?227 and conceptual models highlight the potential
moderating roles of image investment, preoperative expecta-
tions, and image coping strategies on the development of
BID following treatment of HNC.*® However, the relation-
ship of certain psychosocial variables and BID has been
variable and conflicting across studies, likely reflecting lim-
itations of the cross-sectional design, differences in study
populations, inconsistent covariate adjustment, and heteroge-
neous psychosocial and body image assessment tools.>> The
current study was powered to detect prespecified changes in
the primary endpoint (BIS scores over time) and thus was
underpowered for analysis of secondary endpoints (factors
associated with persistent BID and increases in BID severity).
As such, additional prospective research that is powered to
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identify biomarkers and baseline pretreatment characteristics
is necessary to characterize a precise high-risk subpopulation
that is predisposed to a protracted and refractory course of
BID following treatment of HNC.

Although the data presented herein can help inform the
timing of the delivery of preventative and therapeutic inter-
ventions for BID in patients undergoing surgery for HNC,
no effective therapies for BID in HNC survivors have been
described."'" Researchers have evaluated the effect of cos-
metic rehabilitation® and skin camouflaging®® on BID in
HNC survivors. Unfortunately, neither intervention was
effective at treating BID. As a result, treatment of BID in
HNC survivors represents a significant unmet survivorship
need.®' Prior work in patients with breast cancer who have
with body image dissatisfaction suggests that cognitive-
behavioral, mindfulness, and compassion-based interven-
tions have significant potential and merit further exploration
and rigorous testing in HNC survivors.>*>* Such interven-
tions would need to be tailored to the specific body image
concerns relevant to HNC survivors and reflect key HNC
BID-related conceptual domains, such as personal dissatis-
faction with appearance, other-oriented appearance con-
cerns, appearance concealment, distress with functional
impairments, and social avoidance and isolation.*®

This prospective cohort study with a validated PROM
was methodologically sound and conducted with low levels
of missing data. Although the study was appropriately pow-
ered on the basis of our preliminary data, missing data from
those who died or were lost to follow-up may bias study
findings if these patients were systematically different than
those who remained alive and continued to follow up.
Although the BIS is the most widely used PROM of BID
for patients with HNC,* limited psychometric data prevent
us from making more definitive claims about the clinical
significance of changes in BIS scores over time. The study
is also limited by its single-institution design, which may
preclude the generalizability of these data to other practice
settings or patient populations. We attempted to maintain
high external validity by employing a purposive enrollment
strategy and creating a cohort representative of a standard
academic HNC practice. However, the heterogeneous inclu-
sion criteria limit internal validity relative to a study with
narrowly defined inclusion criteria.

In this prospective cohort pilot study, we provide novel
and clinically impactful data regarding the epidemiology of
BID in surgically treated HNC survivors. We (1) demonstrate
that the severity of BID worsens posttreatment relative to pre-
treatment (baseline) levels until 9 months posttreatment, (2)
identify a large subset of HNC survivors who fail to recover
to pretreatment body image levels and experience a pro-
tracted trajectory of body image recovery, and (3) show that
>50% of HNC survivors experience clinically significant
posttreatment worsening in body image concerns. Although
these data can enhance preoperative counseling and guide the
delivery of optimally timed preventative and therapeutic
interventions targeted to high-risk patients, significant further
research is required to identify better pretreatment markers of

posttreatment BID. Novel, effective strategies to prevent and
treat BID in HNC survivors are urgently needed.
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