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Abstract
Background: Several risk factors for depression in patients with oropharyngeal cancer have been determined.
However, it is unknown whether human papillomavirus associated oropharyngeal cancer, which has a distinct
clinico-demographic profile, modulates this risk.

Methods: A retrospective analysis was conducted of patients with oropharyngeal cancer. These patients had
completed a 10-item depression screening questionnaire before receiving treatment for their disease from 2011
to 2014. Associations between patient or disease characteristics and depression screening questionnaire results
were investigated.

Results: The study comprised 69 patients, 31 (44.9 per cent) of whom screened positive for depression. There
were no significant differences in distributions of clinico-demographic or histopathological characteristics,
including human papillomavirus tumour status, by depression screen result.

Conclusion: This population has a high risk for depression, but no obvious risk factors, including human
papillomavirus tumour status, were associated with an elevated risk. This inability to risk-stratify patients by
clinico-demographic or disease characteristics emphasises the importance of regular depression screening for all
patients in this population.
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Introduction
The diagnosis of cancer can have a profound impact on
a patient’s psychosocial state. It is well established that
the prevalence of depression is higher among patients
with cancer compared to the general population.1,2

Head and neck cancer patients have an even higher
rate of depression, ranging from 15 to 54 per cent,3–5

than non-head and neck cancer patients, ranging from
8 to 24 per cent.2 The unique ways in which head
and neck cancer can interfere with basic human func-
tion and challenge the patient’s ability to participate
in activities so essential to the human experience,
such as eating, speaking and breathing, help to
explain these higher rates of depression. Beyond nega-
tively impacting quality of life,6 depression in patients
with head and neck cancer has been shown to adversely
affect length of hospital stays, adherence to treatment

and self-care abilities.7–9 Furthermore, higher suicide
rates have been observed relative to the general popula-
tion, and the rates are among the highest of all popula-
tions with medical illnesses.10 Recent analyses, both
prospective and systematic reviews, have demonstrated
that depression decreases overall survival in patients
with head and neck cancer.6,11

Despite the high prevalence and important conse-
quences of depression in patients with cancer, several
studies have demonstrated that depression is under-
diagnosed and under-treated in these populations.12

Many barriers to diagnosis have been recognised,
including lack of time in a busy oncological setting,
inadequate competence in diagnosing and treating
depression, lack of specialised training in the specific
psychological needs of this patient population, the
overlap of depression with somatic symptoms of
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cancer, and patient reluctance to discuss psychosocial
wellbeing.12,13 To address these barriers, comprehen-
sive cancer centres have introduced the use of self-
report instruments, which have been validated as effect-
ive tools for the universal screening of depression in the
cancer population.2,14

In the general population, risk factors for developing
depression include female sex, marital divorce,
unemployment, family history, traumatic life events
and chronic medical illness.15 In head and neck
cancer specifically, risk factors include female sex,
living alone and current tobacco use.16,17 It is
unknown whether human papillomavirus (HPV) asso-
ciated oropharyngeal cancer affects the risk for depres-
sion. Human papillomavirus associated oropharyngeal
cancer has a unique profile with regard to demographic
and clinical factors. These patients are more likely than
HPV-negative oropharyngeal cancer patients to be
male, white and of a younger age, and less likely to
use tobacco or alcohol.18 Additionally, patient
worries regarding the sexual transmission of HPV,
the latency of infection and their partner’s risk,
among other issues, have been postulated to be specific
to HPV-associated oropharyngeal cancer.19

Although HPV-associated oropharyngeal cancer has
a distinct profile and patient concerns, whether this
population has a different risk of depression has not
been explored. This study aimed to investigate the
primary hypothesis that clinico-demographic, social
or oropharyngeal cancer disease characteristics, includ-
ing HPV tumour status, affect a patient’s risk for
screening positive for depression on a self-report
instrument.

Materials and methods

Patient selection

Patients whowere diagnosed with oropharyngeal cancer
between October 2011 and September 2014, and who
completed the 10-item Center for Epidemiologic
Studies Depression Scale (‘CES-D 10’), a self-report
instrument, before receiving treatment for their disease
at Johns Hopkins Head and Neck Surgery at Greater
Baltimore Medical Center, were eligible for this study.
All patients are requested to complete the survey as
part of the clinic check-in process. Patients aged less
than 18 years or those with histological diagnoses
other than squamous cell carcinoma were excluded
from this analysis. This was a single institution retro-
spective review, which was approved by the hospital
institutional review board.

Clinical data

The retrospective abstraction of eligible patients’
medical records was performed. Clinico-demographic
variables of interest at the time of diagnosis included:
age, gender, race, major co-morbidities (history of
stroke, coronary artery disease, diabetes mellitus,
other cancer, chronic hepatitis, chronic obstructive

pulmonary disease, heart failure, liver failure, chronic
kidney disease, rheumatoid arthritis, sarcoidosis or
Crohn’s disease), number of prescribed medications,
use of antidepressants, and whether the patient was
being treated for primary or recurrent disease. Social
variables of interest included: tobacco use, alcohol
use, marital status and employment status.
Histopathological variables of interest included HPV
tumour status, and tumour–node–metastasis (TNM)
classifications and overall stage as defined by the
American Joint Committee on Cancer.20

Human papillomavirus tumour status

Human papillomavirus tumour status was determined
by HPV in situ hybridisation or p16 immunohisto-
chemistry (an established surrogate marker for HPV
in oropharyngeal cancer), as clinically available.21

Human papillomavirus tumour status was routinely
evaluated for all oropharyngeal cancer cases, in
keeping with clinical care.

Depression screening instrument

As part of routine clinic workflow, all patients are
asked to complete the Center for Epidemiologic
Studies Depression Scale, a 10-item self-report ques-
tionnaire developed to screen for depression symptoms
experienced in the previous week. This questionnaire is
a shorter version of the full 20-item (‘CES-D’) and
revised (‘CESD-R’) Center for Epidemiologic Studies
Depression Scales.22,23 Each item is scored on a
Likert-type scale from 0 to 3, indicating how frequently
in the previous week the patient experienced each
symptom. For example, for ‘I felt fearful’, a score of
0 represents rarely (less than 1 day), 1 represents some-
times (1–2 days), 2 represents occasionally (3–4 days)
and 3 represents all of the time (5–7 days). A cut-off
score of 10 constitutes a positive screening result.24,25

The 10 questions on the survey are as follows: (1)
I was bothered by things that usually don’t bother
me; (2) I had trouble keeping my mind on what I was
doing; (3) I felt depressed; (4) I felt that everything
I did was an effort; (5) I felt hopeful about the future;
(6) I felt fearful; (7) My sleep was restless; (8) I was
happy; (9) I felt lonely; and (10) I could not ‘get going’.

Analysis and statistical methods

Descriptive statistics were reported in terms of numbers
and frequencies for categorical variables, and medians
and ranges for continuous variables. Chi-square tests
were used for categorical data and Mann–Whitney
tests were used for the comparison of medians.
Simple logistic regression was performed to analyse
relationships between clinico-demographic, social
or histopathological variables and Center for
Epidemiologic Studies Depression Scale responses
(using a cut-off value of 10 for positive screening),
and findings were reported as odds ratios and 95 per
cent confidence intervals. A similar analysis was per-
formed to evaluate associations between variables of
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interest and responses to individual Center for
Epidemiologic Studies Depression Scale items, com-
paring item scores of 0 or 1 to item scores of 2 or 3,
in order to investigate the internal consistency of the
screening tool. Two-sided p-values of less than 0.05
were considered statistically significant. Data analysis
was performed using Microsoft Excel®, 2010.

Results

Study population

The clinico-demographic, social and histopathological
characteristics of the study population are summarised
by HPV tumour status in Table I. In total, there were 65
patients with known HPV tumour status who were eli-
gible for analysis. The majority of patients were HPV-
positive (n= 50, 76.9 per cent). Median age was 59.9
years (range, 44–88 years). Overall, this population
was mostly white (n= 57, 87.7 per cent), male (n=
55, 84.6 per cent) and married (n= 49, 75.4 per
cent), with advanced American Joint Committee on
Cancer stage (III or IV, n= 61, 93.8 per cent). Most
patients (n= 57, 87.7 per cent) were not taking anti-
depressants, and nearly all (n= 63, 96.9 per cent)
were being treated for primary malignancy rather than
for recurrent disease. Patients with HPV-associated
oropharyngeal cancer were less likely to use tobacco
(p= 0.03) or alcohol (p= 0.01) at the time of diagno-
sis than patients with HPV-negative oropharyngeal
cancer. A lower proportion of HPV-associated oropha-
ryngeal cancer patients than HPV-negative oropharyn-
geal cancer patients reported using antidepressants
(8 vs 27 per cent, p= 0.05).

Patient characteristics and depression

The distribution of clinico-demographic, social and
histopathological characteristics of the study popula-
tion stratified by Center for Epidemiologic Studies
Depression Scale screening results are presented in
Table II. Overall, 44.9 per cent of the population
screened positive for depression, with a questionnaire
cut-off value of 10. None of the characteristics analysed
were found to be significantly associated with the ques-
tionnaire result, including HPV tumour status (p> 0.1
for all).

Patient characteristics and questionnaire domains

Relationships between patients’ clinical characteristics
at the time of diagnosis and each individual depression
screening questionnaire item were investigated (tables
not included). These analyses were not powered to
detect true associations, but were nonetheless per-
formed as exploratory analyses. Each Center for
Epidemiologic Studies Depression Scale item assesses
patients’ feelings in the previous week. Current tobacco
use (p= 0.0005), unemployment (p= 0.03) and
higher TNM stage (p= 0.03) were associated with
the domain of irritability: ‘I was bothered by things
that don’t usually bother me’. Current tobacco use

(p= 0.02) and unemployment (p= 0.01) were
associated with the item ‘I felt that everything I did
was an effort’. Current tobacco use (p= 0.04), no
spouse (p= 0.04) and higher tumour (T) classification
(p= 0.04) were associated with the domain of help-
lessness: ‘I [did not] feel hopeful about the future’.
Higher nodal (N) classification (p= 0.04) was asso-
ciated with the item ‘I felt fearful’. Employment (p=
0.03) was associated with the item ‘I was happy’.
Not having a spouse (p= 0.05) was associated with
feeling ‘lonely’.
No significant associations were found between indi-

vidual questionnaire items and other variables of inter-
est, including HPV tumour status, as shown in Figure 1.

Discussion
In this study, the association of clinico-demographic,
social and histopathological characteristics among
patients with oropharyngeal cancer was evaluated in
terms of the risk of depression, as determined by the
Center for Epidemiologic Studies Depression Scale
self-report instrument. This analysis highlights the
high risk of depression among oropharyngeal cancer
patients and specifically among HPV-associated oro-
pharyngeal cancer patients. Indeed, 44.9 per cent of
patients screened positive for a risk of depression. Of
note, there was no association between any clinical or
demographic characteristic, including HPV tumour
status, and depression screening risk.
The prevalence of patients with oropharyngeal

cancer who screen positive for a risk of depression in
this study is similar to previous analyses of populations
with head and neck cancer of all subsites.3–5 It is
important to reiterate that this prevalence is signifi-
cantly greater than that for the general population,1

and for all cancer types on average.2 An analysis by
Tu et al. demonstrated that over 60 per cent of those
patients who screen positive for depression are found
to have a depressive disorder on psychiatric evaluation
with a specialist, with major depressive disorder diag-
nosed in 22 per cent of cases.26 It has been demon-
strated in head and neck cancer populations that pre-
treatment depression is significantly associated with
worse survival, worse pre-treatment nutrition, lower
pre-treatment quality of life,6 worse post-operative
functional performance status, lower adjuvant treat-
ment completion rates, longer hospital stay and a
higher incidence of narcotic dependence,5 and is asso-
ciated with post-treatment depression.3,27,28 Given this
high prevalence of depression in head and neck cancer
patients, and the clinically significant consequences,
beyond treating patients known to be depressed, some
have advocated the prophylactic treatment of all
patients using antidepressant medications.29

Despite a distinct clinico-demographic profile and
unique concerns regarding the sexual transmission of
the aetiological agent, this analysis found no significant
difference in Center for Epidemiologic Studies
Depression Scale positivity by HPV tumour status.
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This was true not only for the overall depression screen-
ing questionnaire result, using a cut-off value of 10, but
also for our exploratory analysis of each individual
questionnaire item. Milbury et al. have suggested that
HPV-associated oropharyngeal cancer does not
confer significantly more psychosocial stress relative
to HPV-negative oropharyngeal cancer; these authors
found similar distress levels between patients who
self-identified as HPV-positive and those who were
unsure of their HPV tumour status.30 A similar
finding was demonstrated in a study that compared
major depression rates by HPV tumour status in
patients who were undergoing radiotherapy.31 A

smaller proportion of HPV-positive than HPV-negative
patients were on antidepressants, yet the risk of depres-
sion was similar regardless of HPV tumour status.
Therefore, while the possibility of anxieties specific
to malignancy caused by sexually transmitted infection
and to concerns regarding transmission remains, the
risk of depression (as assessed by the available screen-
ing tool) is similar.
Our analysis demonstrates no significant difference

in risk of depression (as defined by the Center for
Epidemiologic Studies Depression Scale) for other
clinico-demographic, social or histopathological char-
acteristics in oropharyngeal cancer patients. This

TABLE I

CHARACTERISTICS OF OROPHARYNGEAL SCC∗ PATIENTS AT TIME OF DIAGNOSIS BY HPV TUMOUR STATUS†

Characteristic Overall HPV-positive HPV-negative p‡

(n= 65) (n= 50) (n= 15)

Age (median (range); years) 59.9 (44–88) 59.8 (44–74) 61.9 (53–88) 0.5∗∗
Race (n (%))
– White 57 (87.7) 44 (88.0) 13 (86.7) 0.9
– Other 8 (12.3) 6 (12.0) 2 (13.3)
Sex (n (%))
– Male 55 (84.6) 44 (88.0) 11 (73.3) 0.2
– Female 10 (15.4) 6 (12.0) 4 (26.7)
Current tobacco use (n (%))
– Yes 20 (30.8) 12 (24.0) 8 (53.3) 0.03§

– No 45 (69.2) 38 (76.0) 7 (46.7)
Current alcohol use (n (%))
– Yes 22 (33.8) 13 (26.0) 9 (60.0) 0.01§

– No 43 (66.2) 37 (74.0) 6 (40.0)
Marital status (n (%))
– Spouse 49 (75.4) 37 (74.0) 12 (80.0) 0.6
– No spouse 16 (24.6) 13 (26.0) 3 (20.0)
Employed (n (%))
– Yes 40 (61.5) 33 (66.0) 7 (46.7) 0.2
– No 25 (38.5) 17 (34.0) 8 (53.3)
Major co-morbidities (n (%))
– Yes 31 (47.7) 21 (42.0) 10 (66.7) 0.09
– No 34 (52.3) 29 (58.0) 5 (33.3)
Number of prescribed medications (median (range)) 3 (0–14) 2.5 (0–10) 3 (0–14) 0.1∗∗
Taking antidepressant (n (%))
– Yes 8 (12.3) 4 (8.0) 4 (26.7) 0.05§

– No 57 (87.7) 46 (92.0) 11 (73.3)
Primary vs recurrent disease (n (%))
– Primary 63 (96.9) 49 (98.0) 14 (93.3) 0.4
– Recurrent 2 (3.1) 1 (2.0) 1 (6.7)
Tumour (T) classification (n (%))
– T1 19 (29.2) 16 (32.0) 3 (20.0) 0.4
– T2 30 (46.2) 21 (42.0) 9 (60.0)
– T3 7 (10.8) 7 (14.0) 0 (0.0)
– T4 4 (6.2) 3 (6.0) 1 (6.7)
– TX 5 (7.7) 3 (6.0) 2 (13.3)
Nodal (N) classification (n (%))
– N0 5 (7.7) 3 (6.0) 2 (13.3) 0.2
– N1 12 (18.5) 7 (14.0) 5 (33.3)
– N2a 5 (7.7) 3 (6.0) 2 (13.3)
– N2b 35 (53.8) 30 (60.0) 5 (33.3)
– N2c 8 (12.3) 7 (14.0) 1 (6.7)
Metastasis (M) classification (n (%))
– M0 65 (100.0) 50 (100.0) 15 (100.0) –
– M1 0 (0.0) 0 (0.0) 0 (0.0)
Overall AJCC stage (n (%))
– I or II 4 (6.2) 2 (4.0) 2 (13.3) 0.2
– III or IV 61 (93.8) 48 (96.0) 13 (86.7)

∗Excluding four cases with an unknown human papillomavirus (HPV) tumour status. †Human papillomavirus tumour status determined by
p16 immunohistochemistry and/or HPV16 in situ hybridisation. ‡Determined using the chi-square test, unless otherwise indicated.
∗∗Determined using the Mann–Whitney test. §Indicates statistical significance (p< 0.05). SCC= squamous cell carcinoma; HPV=
human papillomavirus; AJCC=American Joint Committee on Cancer
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result is somewhat unexpected, as a recent analysis
demonstrated significant associations between depres-
sion and: smoking, alcohol use, T3–4 tumour classifica-
tion and greater than three prescribed medications.32

However, that analysis compared pre-treatment charac-
teristics to post-treatment depression (median follow up
of 39 months) using a different self-report instrument,
the Hospital Anxiety Depression Scale, in patients
with head and neck cancer including all subsites.
Employment in particular was shown to be associated
with depression and decreased function in German

head and neck cancer survivors five years after diagno-
sis.33 Our exploratory analyses for associations
between individual questionnaire items and characteris-
tics found that employment status and tobacco use were
associated with three items each.
Overall, the literature on associations between

depression and clinico-demographic and social charac-
teristics, such as age, sex, smoking, alcohol use, marital
status and employment, have been inconsistent,3,16,17

and larger collective analyses would aid investigation
of these issues.

TABLE II

CHARACTERISTICS OF OROPHARYNGEAL SCC PATIENTS AT TIME OF DIAGNOSIS BY CES-D 10 SCORE∗

Characteristic CES-D 10 score Univariate binomial regression

Positive (n)
(total n= 31)

Negative (n)
(total n= 38)

% positive OR 95% CI p

Age 1.67 0.64–4.35 0.3
– >60 years 17 16 51.5
– ≤60 years 14 22 38.9
Race 1.02 0.25–4.19 1.0
– White 27 33 45.0
– Other 4 5 44.4
Sex 1.27 0.32–4.96 0.7
– Male 27 32 45.8
– Female 4 6 40.0
Current tobacco use 2.33 0.83–6.54 0.1
– Yes 13 9 59.1
– No 18 29 38.3
Current alcohol use 1.78 0.66–4.77 0.2
– Yes 14 12 53.8
– No 17 26 39.5
Marital status 0.65 0.23–1.88 0.4
– Spouse 21 29 42.0
– No spouse 10 9 52.6
Employed 0.81 0.31–2.13 0.7
– Yes 18 24 42.9
– No 13 14 48.1
Major co-morbidities 1.35 0.52–3.49 0.5
– Yes 17 18 48.6
– No 14 20 41.2
Number of prescribed medications 0.68 0.26–1.77 0.4
– >2 15 22 40.5
– ≤2 16 16 50.0
Taking antidepressant 1.27 0.33–4.86 0.7
– Yes 5 5 50.0
– No 26 33 44.1
Primary vs recurrent disease 1.67 0.14–19.29 0.7
– Primary 30 36 45.5
– Recurrent 1 2 33.3
HPV tumour status† 0.78 0.30–2.02 0.6
– Positive 21 29 42.0
– Negative 8 7 53.3
Tumour (T) classification‡ 1.26 0.36–4.43 0.7
– T3, T4 23 29 44.2
– T1, T2 6 6 50.0
Nodal (N) classification 1.00 0.35–2.83 1.0
– N2 9 11 45.0
– N0, N1 22 27 44.9
Metastasis (M) classification – – –
– M1 0 0
– M0 31 38 44.9
Overall AJCC stage 0.80 0.15–4.27 0.8
– III or IV 3 3 50.0
– I or II 28 35 44.4

∗Score of 10 or greater is considered positive for depression. †Determined by p16 immunohistochemistry and/or HPV16 in situ hybridisation,
excluding four cases with an unknown HPV tumour status. ‡Excludes 5 TX cases, in which tumour classification was unknown. SCC= squa-
mous cell carcinoma; CES-D 10= 10-item Center for Epidemiologic Studies Depression Scale; OR= odds ratio; CI= confidence interval;
HPV= human papillomavirus; AJCC=American Joint Committee on Cancer
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We believe that these results emphasise the import-
ance of depression screening tools, including the 10-
item Center for Epidemiologic Studies Depression
Scale, given that neither socio-demographic nor histo-
pathological factors are associated with depression
screening positivity. A standardised screening tool,
not patient characteristics, allows the clinician to
predict depression in their patients a priori. At our insti-
tution, when a patient screens positive for a risk of
depression using the 10-item Center for
Epidemiologic Studies Depression Scale questionnaire,
they are counselled by our oncology social work team,
given information about support groups and, if neces-
sary, referred to a mental health provider.
The Center for Epidemiologic Studies Depression

Scale is one of the most widely used instruments in
the field of psychiatric epidemiology. It was shown
to be strongly associated with depression in a meta-
analysis of 76 prospective studies evaluating self-
report tools.22,34 The shorter 10-item Center for
Epidemiologic Studies Depression Scale was utilised

as part of the clinical workflow and was administered
as part of routine clinical care for all new patient
visits.

• Patients with human papillomavirus (HPV)
associated oropharyngeal cancer have a
distinct clinico-demographic profile

• Whether HPV tumour status modulates risk
for depression has not been adequately
investigated

• This study demonstrated a 44.9 per cent
prevalence of risk for depression overall

• There was no association between any
characteristic measured, including HPV
tumour status, and depression risk

• Regular depression screening is important, as
clinico-demographic and histopathological
variables are unable to predict depression risk

FIG. 1

Graph showing no associations between human papillomavirus (HPV) tumour status and overall 10-item Center for Epidemiologic Studies
Depression Scale (CES-D 10) score and individual domain items. P-values were greater than 0.05 for each comparison. The 10 domain
items are as follows: (1) bother – I was bothered by things that usually don’t bother me; (2) poor focus – I had trouble keeping my mind
on what I was doing; (3) depressed – I felt depressed; (4) effort – I felt that everything I did was an effort; (5) hopeful – I felt hopeful
about the future; (6) fearful – I felt fearful; (7) restless – my sleep was restless; (8) happy – I was happy; (9) lonely – I felt lonely; (10)

couldn’t start – I could not ‘get going’.
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This study has important limitations, including its
retrospective design and psychometric method of
only using a self-report screening instrument without
confirmation with psychiatric evaluation by a special-
ist. Nevertheless, this analysis does address a substan-
tial gap in the literature regarding whether the
characteristics of oropharyngeal cancer patients are
associated with a greater risk of depression, specifically
for patients with HPV-associated disease.
The analyses of associations between individual

Center for Epidemiologic Studies Depression Scale
items and patient characteristics were not sufficiently
powered to detect true associations, but were nonethe-
less performed as exploratory analyses to inform
further investigations. Future analyses should follow
this population through treatment to investigate how
various treatment modalities modulate risk for the
HPV-associated oropharyngeal cancer population.
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