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ARTICLE INFO ABSTRACT

Keywords: Introduction: The role of human papilloma virus (HPV) in the pathogenesis of oropharyngeal squamous cell
Psychosocial factors carcinoma (OPSCC) is well documented, as is the excellent prognosis of patients with HPV-associated disease; in
Human papilloma virus contrast, oral cavity squamous cell carcinoma (OCSCC) is associated with tobacco and alcohol use and has a
Head and neck cancer worse prognosis. While causative factors, staging, and treatment guidelines differ between these cancer subsets,
few studies have compared psychosocial factors in these groups.
Objective: To explore differences in psychosocial factors between HPV + OPSCC patients versus OCSCC smokers.
Methods: A prospective cohort study at a single multidisciplinary, tertiary care HNC center was completed with
recruitment from 2010 to 2013 using self-administered questionnaires before treatment and at 12 months.
Patients were included with a diagnosis of HPV+ OPSCC or OCSCC with a smoking history. 38 (21 HPV +
OPSCC/17 OCSCC) met criteria. The main outcomes included self-efficacy, symptom severity, cancer worry, and
depression.
Results: A total of 38 (21 HPV+ OPSCC/17 OCSCC) patients (mean age: 57 [32-76], 73.7% male, 78.9%
Caucasian, 71% stage IV) met inclusion criteria. OPSCC patients tended to be of male sex, Caucasian race, and
single. Furthermore, OPSCC patients were more likely than OCSCC patients to have private insurance, be em-
ployed, and use alcohol and tobacco less frequently. Regarding psychosocial factors, HPV+ OPSCC patients
reported lower symptom severity (2.7 versus 3.3), depression (12.0 versus 14.0) and cancer worry (2.8 versus
3.2) at baseline compared to OCSCC patients. Depression decreased significantly over time in OPSCC patients
(12.0 to 9.9; effect size: —3.2 (95% CI: —5.9 to —0.4)). Although not statistically significant, cancer worry
decreased in both groups (2.8 to 2.4 and 3.2 to 2.7, respectively, effect sizes: —0.3 (95% CI: —0.7-0.08) and
—0.6 (95% CI: —1.2-0.05), respectively). No statistically significant differences in patterns of change over time
were noted between groups.
Conclusions and relevance: This pilot study highlighted a pattern of reduced quality of life parameters in OCSCC
patients at baseline with similar improvements over time compared to the OPSCC cohort. Although different in
cancer etiology and treatment plans, HPV+ OPSCC and tobacco-related OCSCC patients both require multi-
disciplinary cancer care plans that address psychosocial concerns.
Level of evidence: 2B
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1. Introduction

Head and neck cancers (HNC) affect over 600,000 patients yearly
worldwide [1]. Additionally, squamous cell carcinoma accounts for
over 90% of oral or oropharynx cancers within the United States [2].
However, a dramatic shift in the HNC patient population has occurred.
Over the past three decades, the number of cases of HNC related to
alcohol and tobacco has decreased while the number of cases related to
the human papilloma virus (HPV) has increased [3]. While advance-
ments in treatments for patients with HNC have impacted outcomes,
survival beyond 5 years has not improved [4-6]. In response to the high
mortality of HNC, treatment modalities have become both targeted and
aggressive.

While aggressive therapies may improve patient survival, symptoms
and toxicities commonly arise and affect a patient's quality of life (QoL)
[7-9]. Patients with HNC experience changes in physical and emotional
well-being during their care. For example, during HNC radiotherapy
treatments, patients may experience high levels of psychosocial distress
[10]. Additionally, physical symptoms such as xerostomia and dys-
phagia are commonly encountered throughout a patient's cancer course
[11]. Furthermore, patients at different points in their cancer care or
who have different types of HNC may differ in their reported QoL [12].
Therefore, identifying unique factors associated with HNC patients' QoL
may direct the implementation of customized patient care plans to meet
each patient's needs.

HNC affects multiple different regions of the head and neck and risk
factors vary by cancer site. The role of the human papilloma virus
(HPV) in the pathogenesis of oropharyngeal squamous cell carcinoma
(OPSCC) is well documented, as is the comparatively improved survival
of patients with HPV-associated disease [13]. Patients with HPV related
disease are younger, have fewer comorbid conditions, and have lower
rates of tobacco and alcohol abuse [3]. In contrast, oral cavity squa-
mous cell carcinoma (OCSCC) is associated with tobacco and alcohol
use [14,15]. As clinical management (i.e., staging and treatment) of the
two groups evolves, it becomes important to also understand patient
experiences. Specifically, the 2018 AJCC staging specifies a new staging
algorithm for HPV + OPSCC which will allow for the proper intensity of
therapy to be determined for these patients [16]. While etiology, pre-
sentation, staging, treatment, and survival differ between OPSCC and
OCSCC patients, recent research has shown mixed results regarding
whether psychosocial factors differ by HNC type [17-21]. Thus, it re-
mains unknown whether patient experiences and outcomes differ be-
tween these two groups.

Therefore, this pilot study was performed to explore demographic,
behavioral, and psychosocial factors in HPV+ OPSCC patients and to-
bacco-related OCSCC patients. This study used prospective, self-re-
ported measures of depression, cancer worry, health behaviors, self-
efficacy, and tobacco and alcohol use at diagnosis and at a 12-month
follow-up and evaluated potential differences in psychosocial factors
between the HPV+ OPSCC patients and OCSCC tobacco users. These
findings will help providers understand whether differences exist be-
tween these two patient populations and how to best address each
patient's comprehensive care needs.

2. Methods

This study was approved by the Institutional Review Board at the
Medical University of South Carolina. Recruitment and data collection
methods have been described previously [22]. Briefly, patients were
prospectively enrolled after diagnosis of a new head and neck malig-
nancy at a tertiary care HNC center from 2010 to 2013. Participants
were excluded if they had recurrent cancer or could not speak English.
After completing consent procedures, participants completed surveys at
baseline and at a 12-month follow-up by mail or telephone and received
a gift card to thank them for their participation.
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2.1. Measures

2.1.1. Demographic factors
Sex, age, race, employment status, marital status, health insurance
and years of education were assessed at baseline.

2.1.2. Clinical factors

Symptom severity was assessed with the 13-item MD Anderson
Symptom Inventory [23] at baseline and follow-up. An average severity
score was calculated ranging from O to 10; higher scores indicated
worse symptom severity. Type of cancer, overall cancer stage and co-
morbid health conditions were collected from medical records.

2.1.3. Behavioral factors

Patients reported lifetime and current cigarette smoking. Patients
were classified into ‘Never’, ‘Former’ (smoked > 100 cigarettes in their
lifetime but quit > 1 month ago), or ‘Current/Recent’ (<1 month ago)
smoking categories. Current alcohol use, frequency, and amount
(number of drinks) were also assessed. Drinking status was categorized
as none, light (1-4 times monthly, 1-2 drinks per occasion), regular
(1-4 times monthly, 3—4 drinks per occasion, or =2 times weekly, 1-2
drinks per occasion), and heavy (=2 times weekly), 3-4 drinks per
occasion, or any binge drinking (=5 drinks on one occasion).

2.1.4. Psychosocial factors

Depression was measured using the 10-item Center for
Epidemiologic Studies-Depression Scale [24,25] at both timepoints.
Summary scores ranged from O to 30 with higher scores indicating
higher depression. Cancer worry was assessed at baseline and follow-up
using the 5-item Assessment of Survivor Concerns instrument [26] as-
sessing worry about health and cancer recurrence (range 1-4; higher
scores indicating higher worry). Each patient's self-efficacy for coping
with cancer was assessed at baseline using the 14-item Cancer Behavior
Inventory [27-29]. Self-efficacy summary scores were calculated (range
14-126).

2.2. Statistical analysis

Demographic, clinical, and behavioral factors were summarized at
baseline and compared between the two patient groups using Fisher's
exact test for categorical results, and the two-sample t-test or Wilcoxon
rank-sum test for continuous results. Depression, symptom severity, and
cancer worry scores were summarized using means and standard de-
viations for each group and time point (baseline and 12-months). Paired
t-tests were used to compare baseline and 12-month depression,
symptom, and worry scores within patient group (OPSCC and OCSCC).
Average change from baseline to 12-months was compared across
groups for the same outcomes using two-sample t-tests. We further as-
sessed the change in scores from baseline to 12-months between groups
in a linear regression model adjusting for baseline score and for each of
the factors in Table 1 one at a time (results not shown). None of those
results contradicted the results from the two-sample t-tests that are
reported. All tests used two-sided a = 0.05 for determining statistical
significance.

3. Results

There were a total of 78 potential patients with HNC enrolled in the
parent study; 38 patients met criteria based on diagnosis, enrolled and
completed baseline and 12-month follow-up surveys in this study. Of
these, a total of 21 patients (55.2%) had HPV + OPSCC cancer, and a
total of 17 patients who had a smoking history had OCSCC cancer and
this group was included in this analysis. HPV status was determined by
HPV DNA in-situ hybridization or, more commonly, p16 testing.
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Table 1
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Comparison of demographic, clinical, and behavioral factors in HPV + oropharynx versus tobacco-related oral cavity head and neck cancer patients.

Characteristic Total cohort HPV+ OPSCC cohort OCSCC smoker cohort p-value” or average
N =38 N=21 N=17 difference with [95% CI]

All (%) 100% - -

Demographic factors

Age, mean [range] 57 [32-76] 58.2 [49-76] 55.0 [32-76] 3.2[-3.4-9.7]

Sex (% female) 26.3 9.5 47.1 0.02

Race (% Caucasian) 78.9 85.7 70.6 0.31

Education (% < high school education) 18.4 14.3 23.5 0.68

Marital status (% partnered) 54.3 44.4 61.1 0.51

Health insurance (%) 0.34
Self-pay/medicaid 31.6 23.8 41.2 -
Private (any) 55.2 66.7 41.2 -
Public (medicare only/military) 13.2 9.5 17.6 -

Employment status (%) 0.71
Employed 36.8 42.8 29.4 -
Retired 39.4 38.1 41.1 -
Unemployed/disability 23.7 19.0 29.4 -

Clinical factors

Treatment received, N (%)"

Surgery (S) 30 (81) 13 (65) 17 (100) 0.01
Chemotherapy (C) 23 (64) 16 (84) 7 (41) 0.01
Radiation (R) 26 (70) 17 (85) 9 (53) 0.07
All combinations 0.03
S+R 6 (17) 2(11) 4 (24) -
C+R 5 (14) 5 (26) 0(0) -
S+C+R 14 (39) 9 (47) 5(29) -
Other 11 31) 3 (16) 8 (47) -

T stage, N (%) 0.007
TO-T1 8 (23) 1(6) 7 (41) -
T2-T3 15 (43) 12 (67) 3(18) -

T4 12 (34) 5(28) 7 (41) -
Missing 3 2 0

N stage, N (%) 0.01
NO 5(14) 0 (0) 5 (31) -
N1-N2 29 (83) 18 (95) 11 (69) -

N3 13 15 0(0) -
Missing 3 2 1

Overall cancer stage (% stage IV) 71.1 76.2 64.7 0.48

Number of comorbid conditions, mean [range] 2.9[0-13] 2.3 [0-6] 3.7 [0-13] 1.4 [-0.4-3.1]

Behavioral factors

Alcohol use (% regular/heavy drinkers) 65.8 57.1 76.5 0.31

Current smoker (% current/recent smokers) 47.3 38.1 58.8 0.33

HPV: human papilloma virus; OPSCC: oropharyngeal squamous cell carcinoma; OCSCC oral cavity squamous cell carcinoma.
2 To examine the association between clinical group (HPV + oropharynx versus oral cavity) and sociodemographic, clinical and behavioral factors, Fisher's exact

test used for categorical variables.
> Missing treatment information not included.

3.1. Sociodemographic and clinical factors

The majority of participants were male (73.7%), Caucasian (78.9%),
and had stage IV cancer (71.1%) (Table 1). Participants varied widely
in regard to health insurance and employment status. (Table 1). The
HPV+ OPSCC and OCSCC cohorts were similar in age and race dis-
tribution but the OCSCC group had more females (47.1% versus 9.5% of
patients; p = .02; Table 1). While no significant differences were found
by group in other demographic factors, the OCSCC cohort had a higher
percentage on Medicaid or self-pay and were more likely to be un-
employed or on disability. The HPV + OPSCC cohort more commonly
presented with T2 or T3 cancers as compared to the OCSCC cohort
(67% versus 18%, p = .007). Stage IV cancer was seen in 76.2% of the
HPV+ cohort compared to 64.7% of the OCSCC cohort (p = .48)
(Table 1). Treatment type varied by group with 100% of patients in the
OCSCC smoker cohort receiving surgical treatment (p = .01) and more
HPV+ OPSCC patients receiving both chemotherapy and radiation or
surgery, chemotherapy, and radiation as compared to the OCSCC cohort
(p = .03) (Table 1).
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3.2. Behavioral and psychosocial factors at diagnosis

Regarding behavioral factors, 57.1% of the HPV + cohort reported
regular/heavy alcohol use compared to 76.5% of the patients in the
OCSCC cohort (p = .31) at baseline. Fewer HPV + patients reported a
current or former smoking history than OCSCC patients (38.1 versus
58.8%, p = .33) (Table 1). At baseline, the HPV + OPSCC patients had a
mean symptom severity score of 2.7 (SD: 1.65) as compared to a mean
symptom score of 3.3 (SD: 2.33) in the OCSCC cohort (p = .37). At
baseline, the HPV+ OPSCC patients had a mean depression score of
12.0 (SD: 6.58) as compared to a mean depression score of 14.0 (SD:
7.78) in the OCSCC cohort (p = .41). At baseline, the HPV+ OPSCC
patients had a mean cancer worry score of 2.80 (SD: 0.90) as compared
to a mean cancer worry score of 3.25 (SD: 0.75) in the OCSCC cohort
(p = .10). Finally, at baseline the HPV 4+ OPSCC patients reported self-
efficacy scores of 97.8 (SD: 17.7) as compared to 96.3 (SD: 16.8) in the
OCSCC cohort (p = .79).

3.3. Psychosocial factors over time

Symptom severity increased from baseline to 12 months for the HPV
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Table 2
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Comparison of psychosocial factors in HPV + oropharynx versus oral cavity head and neck cancer patients, baseline to 12-months.

HPV+ OPSCC cohort

OCSCC smoker cohort

N Mean * sd N Mean * sd Effect size with [95% CI] (p-value)

MDASI score, Mean =+ sd

Baseline 18 2.7 = 1.65 16 3.3 =+ 233

12-Months 15 2.8 + 1.54 13 3.0 £ 2.95

Paired difference (95% CI) -0.1 0.1 (—-1.2-1.3) —-0.2 [-1.6-1.4] (0.87)
(—1.0-0.9)

p-Value® 0.91 0.91

CESD score, Mean *+ sd

Baseline 21 12.0 = 6.58 17 14.0 = 7.78

12-Months 16 9.9 + 5.44 15 9.73 = 7.55

Paired difference (95% CI) —3.2(-59to -4.6 —1.4 [-7.6-4.7] (0.64)
—-0.4) (—-10.3-1.1)

p-Value® 0.03 0.10

Cancer worry score, Mean * sd

Baseline 21 2.8 = 0.90 16 3.2 £ 0.75

12-Months 16 2.4 + 0.82 15 2.7 + 1.08

Paired difference (95% CI) -0.3 -0.6 —0.3 [-1.0-0.4] (0.38)
(—0.7-0.08) (—1.2-0.05)

p-Value® 0.11 0.07

HPV: human papilloma virus; OPSCC: oropharyngeal squamous cell carcinoma; OCSCC oral cavity squamous cell carcinoma; MDASI: MD Anderson Symptom

Inventory; CESD: Center for Epidemiologic Studies Depression Scale.
? One-sample t-test within group.
> Two-sample t-test between groups.

+ OPSCC patients and decreased for the OCSCC patients (Table 2) but
these changes were not statistically significantly different. Depression
decreased over time for the HPV + OPSCC patients and OCSCC patients
from baseline to 12 months (p = .03, effect size: —3.2 (95% CI: —5.9 to
—0.4), and p = .10, effect size: —4.6 (—10.3-1.1) respectively). Fi-
nally, cancer worry decreased over time, though this finding was not
statistically significant, in both the HPV+ OPSCC patients (p = .11,
effect size: —0.3 (95% CI: —0.7-0.08)) and the OCSCC group (p = .07,
effect size: —0.6 (95% CI: —1.2-0.05)) (Table 2). Patterns of change
from baseline to 12 months in symptom severity, depression and cancer
worry over time did not differ between the HPV+ OPSCC and OCSCC
smoker cohorts.

4. Discussion

HNC poses both physical and mental challenges to affected patients.
Growing research has highlighted that QoL is impacted by HNC and
HNC treatments. For example, Al-Mamgani et al. found patients with
OPSCC had reduced QoL during their cancer treatments [30]. Ad-
ditionally, Thomas et al. noted xerostomia and post-operative appear-
ance greatly impacted QoL in patients with OCSCC [31]. The current
study used prospectively-collected, validated measures of QoL and
psychosocial function to investigate the impact of OPSCC, specifically,
whether HPV + OPSCC patients have different QoL and/or psychosocial
challenges relative to OCSCC patients who have a history of tobacco
use.

A better understanding of potential differences in patients experi-
ences by HPV status is important particularly as advances have been
made in clinical management (e.g., cancer staging) [13,16]. Previous
studies have hypothesized that HPV status may impact patient reported
QoL, however results have been mixed. Dziegielewski et al. examined
QoL 12months after transoral robotic surgery for OPSCC using the
Head and Neck Cancer Inventory (HNCI), and found no significant
difference between the HPV+ and HPV— cohorts in any of the 10
domains evaluated [17]. On the other hand, Broglie et al., using EORTC
questionnaires, found that HPV+ patients had significantly higher
scores in physical and role functions as well as fewer complaints about
feeling ill and pain [21]. Additionally, Maxwell et al. noted in 2013 that
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pl6 HPV + patients had better overall University of Washington QoL
scores both at baseline and post-treatment [18]. Both Sharma et al.,
using the University of Washington QoL questionnaire, and Ringash
et al., using the Functional Assessment of Cancer Therapy-Head and
Neck questionnaire, found that HPV + patients start with higher initial
QoL, experience a greater immediate post-treatment drop in QoL, but
eventually had the same or better QoL as HPV — patients a year or more
after treatment [19,32]. Michaelsen et al. attempted a meta-analysis of
the published data, but concluded there was insufficient data to effec-
tively evaluate the long-term impact of HPV status on QoL [20].

In this study, at baseline, several key differences were noted be-
tween the two cohorts. The HPV + cohort had a higher percentage of
males, higher-educated patients, employed patients who were privately
insured, and non-smokers and non-drinkers. Dahlstrom et al., noted
similar findings for HPV+ OPSCC patients [33]. Regarding treatment
therapies, as expected, all patients in the OCSCC smoker cohort re-
ceived surgery as a part of their care. Surgical therapy is an essential
part in the treatment of OCSCC [34]. Additionally, a higher number of
patients in the HPV + cohort received chemotherapy and radiation or
surgery, chemotherapy, and radiation as compared to the OCSCC co-
hort. Chemotherapy and radiation are frequently utilized as a part of
the de-intensification therapy approaches for HPV+ OPSCC patients
[351.

Regarding QoL parameters, our study results highlighted that
OCSCC smokers reported higher symptoms, cancer worry, and depres-
sion at baseline compared to the HPV + OPSCC patients, although these
results were not statistically significant. The higher symptom scores
may partially be attributed to smoking as Sterba et al. noted HNC pa-
tients who were current/recent smokers had more issues with coughing,
speech, and swallowing as compared to never smokers [36]. Ad-
ditionally, the OCSCC group had lower self-efficacy scores compared to
the HPV + OPSCC patients. From baseline to 12-months after diagnosis,
both groups demonstrated improvements in cancer worry although
these results were not statistically significant for either cohort
(Table 2). Neilson et al. in 2010 noted during treatment, HNC patients
experienced a reduction in anxiety levels over time as compared to
baseline [37]. HPV+ oropharyngeal patients also noted statistically
significant improvements in depression (CESD) over time. This finding
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contrasts studies which noted HNC patients become more depressed
during and after their treatment course [37,38]. No statistically sig-
nificant improvements in symptoms (MDASI) were noted in either
group over time. HNC patients have been known to experience more
physical symptoms during or after their treatment course [39,40].

Overall, this pilot study provides insight on the QoL and psycho-
social aspects of HPV+ OPSCC patients and OCSCC smokers. The re-
sults of this study demonstrate that both cohorts may benefit from
supportive care interventions. Future larger scale studies are needed to
further examine patterns of QoL over time. Additionally, future studies
should more comprehensively examine QoL in HNC patients and assess
functional status, social well-being, and other factors to guide inter-
vention planning. Furthermore, the ability to longitudinally follow
these patients beyond 12 months may provide further information re-
garding their psychosocial or QoL needs over time.

Of note, our study has some limitations. First, study enrollment
began before routine HPV testing was available and some patients re-
ceived tissue-based HPV testing after treatment. In addition, our control
cohort is an imperfect proxy for HPV— OPSCC. We chose OCSCC
smokers because of the well-established difference in demographics and
risk factors as compared to HPV + OPSCC patients. However, treatment
paradigms for OCSCC and oropharynx tumors are different. Oropharynx
tumors, regardless of HPV status, are frequently treated with less in-
tense regimens. This difference may influence patient-reported QoL
outcomes based on the primary tumor site and HPV status [41]. Ad-
ditionally, the AJCC 8 staging system was not utilized in this study.
Changes in overall cancer stage may impact the psychosocial factors
examined in this study. Furthermore, information was not collected
regarding if patients received treatment for depression or symptoms
from other healthcare providers. Finally, generalizations are limited
due to the sample size of this study.

5. Conclusion

This pilot study provides insight on the psychosocial needs of HPV +
OPSCC patients and OCSCC smokers. OCSCC smokers reported a pat-
tern of higher levels of depression, cancer worry, and symptoms at di-
agnosis. HPV+ OPSCC patients experienced improvements in depres-
sion scores over time. Even though there is a clear survival advantage
for patients with HPV-associated OPSCC, this study adds to the growing
literature in this area and highlights that HNC patients face consider-
able psychosocial and functional challenges. Cancer clinicians including
physicians, dentists, mental health experts, speech therapists, and social
workers should work proactively to address the QoL and psychosocial
needs for each patient regardless of HPV status during all phases of
care.
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