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Abstract

Objective: Problem alcohol use in persons with head and neck cancer (HNC) is associated with
poor outcomes, including survival. Some evidence suggests that individuals living in rural areas
may be at greater risk of problem alcohol use. The present exploratory cross-sectional study
sought to examine problem alcohol use at diagnosis in a sample of HNC patients by rural vs urban
status.

Methods: Self-reported problem alcohol use as measured by the Short Michigan Alcoholism
Screening Test (SMAST) was examined in rural and urban HNC patients at diagnosis (N=454).
Multivariable linear regression analysis was conducted to examine correlates of problem alcohol
use. Subgroup analyses examined HNC-specific health-related quality of life (HRQOL) by
problem drinking status at diagnosis and 3- and 12-months postdiagnosis in rural patients.
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Results: Multivariable linear regression analysis controlling for age, cancer site, cancer stage,
depressive symptoms at diagnosis, and tobacco use at diagnosis indicated that rural residence was
significantly associated with SMAST scores at diagnosis such that rural patients were more likely
to report higher scores (8=.095, sr?=.010, p=.04). Covariate-adjusted subgroup analyses suggest
that rural patients with self-reported problem alcohol use may exhibit deficits in HNC-specific
HRQOL at diagnosis and 3- and 12-months postdiagnosis.

Conclusions: HNC patients should be screened for problem alcohol use at diagnosis and
counseled regarding the deleterious effects of continued drinking during treatment and beyond.
Because access to treatment and referral options may be lacking in rural areas, additional ways of
connecting rural patients to specialty care should be explored.
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Introduction

Problem alcohol use is a known risk factor for the development of head and neck cancer
(HNC) and continued use after diagnosis is associated with cancer recurrence, significant
comorbidities including poor long-term survival, and poor psychosocial outcomes including
depression and reduced HNC-specific health-related quality of life (HRQOL) [1-5].
Estimates suggest that upwards of thirty percent of HNC patients demonstrate problem
alcohol use with many continuing to exhibit this behavior into the survivorship period [6-9].

Individuals residing in rural areas may be at increased risk of problem alcohol use. National
data suggest that rural residents, although more likely to abstain from alcohol, have similar
if not higher rates of alcohol use disorder when compared to those living in urban areas
[10-12]. More broadly, there is both a greater incidence of HNC in rural areas and

evidence indicating that HNC patients may experience worse outcomes than their urban
counterparts [13,14]. For example, a recent Surveillance, Epidemiology, and End Results
(SEER) database study by Pagedar and colleagues reported that the incidence of oropharynx
cancer was increasing faster in rural areas, while the rates of larynx and oral cavity cancers
were decreasing more rapidly in urban areas [13]. In a recent study of psychosocial
outcomes in rural HNC patients, it was reported that rural patients experienced greater
levels of depressive symptomatology and poorer HNC-specific HRQOL when compared to
urban HNC patients [14]. These studies align with a larger body of evidence suggesting that
outcomes, including survival, are worse among rural cancer patients of all types including
breast, gynecologic, prostate, colorectal, lung, melanoma, hematologic and head and neck
cancers [15-20] and may be exacerbated by problem alcohol use.

Some work in chronic disease populations has suggested that the presence of factors that
negatively impact quality of life and disease management may explain why patients in rural
settings face a so-called “rural disadvantage” [21-23]. These factors may include greater
travel burden, lack of health insurance, and provider shortages, all of which may impact
accessibility of cancer care and continued cancer surveillance [24,25]. Other factors that
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may also explain this disadvantage are reduced access to technology, reduced social support,
and/or limited access to other psychosocial resources.

Taken together, further study of problem alcohol use in HNC patients, particularly those
residing in rural areas, is needed as no study to date has specifically focused on this behavior
in rural (vs urban) HNC patients. The present exploratory cross-sectional study sought to (1)
examine self-reported problem alcohol use at diagnosis in rural vs. urban HNC patients and
(2) examine rural patients” HNC-specific health-related quality of life (HRQOL) outcomes
at diagnosis and 3- and 12-months postdiagnosis as a function of self-reported problem
alcohol use. The two postdiagnosis time points were chosen a priori given the expectation
that many HNC patients report their lowest HRQOL around 3 months postdiagnosis due to
shorter-term treatment related sequelae whereas by 12 months their HRQOL has begun to
stabilize, with many essential functions such as eating, swallowing, breathing, and speech
progressively improving to approximate baseline levels [26], but could be complicated by
poor health behaviors such as problem alcohol use [27]. Better understanding of problem
alcohol use in rural HNC patients, including its association with HNC-specific HRQOL
during the survivorship period, may help inform efforts to identify and treat such patients for
problem use which is known to impact recurrence and longer-term survival.

Materials & Methods

Participants & Procedure

Participants were 18 years old and older with upper aerodigestive tract carcinomas from

the Department of Otolaryngology’s head and neck oncology clinic at The University of
lowa Hospitals and Clinics (UIHC). These patients are enrolled in the Outcomes Assessment
Project (OAP), an ongoing longitudinal study of oncologic treatment outcomes in HNC.
The OAP parent study successfully accrued approximately 76% of all eligible patients with
HNC seen at UIHC from November 1998 through October 2013, the period including

the sample of patients described below. Information regarding patients’ site and stage of
cancer, comorbidities, treatment, survival outcome, demographics (age, race, sex), and other
clinical and psychosocial characteristics were collected as part of the OAP via self-report

or abstracted from the patient’s medical record, as appropriate. At the time of diagnosis,
patients were offered participation in a longitudinal study of cancer-related outcomes and
consented in writing if interested in participating in the study. The present study includes
HNC patients recruited within the parent study window with a history of drinking behavior
(current or previous) who completed measures assessing problem alcohol use and HNC-
specific HRQOL at diagnosis and 3- and 12-month follow-up appointments. All procedures
were approved by The University of lowa’s IRB (#199412746).

Measurement of Key Variables

Problem Alcohol Use.—The Short Michigan Alcoholism Screening Test is a self-report
screening tool designed to detect problem drinking and alcohol use disorder [28]. The
SMAST has been used in numerous patient populations, including previous studies of HNC
patients [2,29]. Items include, *“ Do you feel that you are a normal drinker?” and *“Are

you able to stop drinking when you want to?’ Adequate reliability and validity have been
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reported [30]. Items are presented in yes/no format, with scores ranging from 0-13. A
score of 2 suggests possible alcohol abuse and a score of 3 or higher suggests probable
alcohol abuse [28,30]. For the purposes of these analyses, scores were treated continuously
in multivariable linear regression and, although both cut-off scores are reported, the more
conservative cutoff of 3+ was used classify patients with self-reported problem alcohol use
in subgroup analyses (see below). The SMAST was collected at study enrollment, which
coincides with the time of diagnosis, for those patients indicating current or previous use of
alcohol. Cronbach’s alpha in this sample was .78, which is consistent with previous reports
of this measure [30].

Health-related Quality of Life.—Health-related quality of life was measured using

the Head and Neck Cancer Inventory (HNCI) [31], a validated 30-item instrument which
captures HNC-specific outcomes including speech, eating, aesthetics, and social disruption.
Scores transformed into a scale ranging from 0 to 100 may be classified into low (0-30),
intermediate (31-69), and high (70-100) functioning, with higher scores indicating better
HRQOL [32]. Patients with scores in the high category have relatively normal functioning,
and those in the intermediate and low ranges have abnormal or severely compromised
functioning, respectively. The HNCI has been used in many HNC studies [33,34] and has
good reliability and validity [31]. Cronbach’s alpha in this sample was .91.

Depressive Symptoms.—Depressive symptoms, which were controlled for in these
analyses, were assessed using the Beck Depression Inventory, a widely used and well-
validated measure of depressive symptomatology [35]. The BDI consists of 21 items scored
0-3, each assessing a unique category of depressive symptoms. Cutoff scores have been
established which suggest minimal (0-9), mild (10-18), moderate (19-29), and severe (30—
63) depression [35]. The BDI has been used in both nonclinical and clinical samples,
including those with HNC [36]. Cronbach’s alpha in this sample was .87.

Rurality.—Rurality was determined using the US Department of Agriculture’s Rural Urban
Commuting Area (RUCA) codes. RUCA utilizes a 10-point classification system and
includes primary commuting flow and secondary commuting flow scores, based on the 2010
census data. RUCA codes were then dichotomized to either a rural or urban location, based
on the recommendations of the University of Washington’s Rural Health Research Center
two category classification system, categorization C [37]. Specifically, urban codes were 1.0,
1.1,2.0,2.1,3.0,4.1,5.1,7.1, 8.1, and 10.1; rural codes were 4.0, 4.2,5.0, 5.2, 6.0, 6.1, 7.0,
72,73,74,80,82,83,84,9.0,9.1,9.2,10.0, 10.2, 10.3, 10.4, 10.5, and 10.6.

Statistical Analyses

Multivariable linear regression analysis was used to examine rurality as a correlate of
SMAST scores at diagnosis, controlling for age, cancer site (oral cavity, oropharynx,
hypopharynx, larynx, else/unknown), cancer stage, depressive symptoms at diagnosis, and
tobacco use at diagnosis. Subgroup analyses examined HNC-specific HRQOL by SMAST
category (3+ vs <3) in rural HNC patients at diagnosis and 3- and 12-months postdiagnosis.
Analyses were conducted using SPSS, version 26. Results were considered statistically
significant if p<.05.
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Table 1 summarizes the demographic and clinical characteristics of the study sample based
on rural/urban residence at diagnosis. Of the study sample, 192 (42.3%) were classified

as living in a rural area and 262 (57.7%) were classified as urban. The mean age of rural
patients was 60.9 (SD = 12.3) and the mean age of urban patients was 60.2 (SD = 12.4).
Both the majority of rural and urban patients were diagnosed with advanced disease stage
(ie, 3 or 4; 55.2% rural, 55.0% urban), the most common site for both groups was oral
cavity (37.5% rural, 44.6% urban), and the most common treatment modality for both
groups was combination therapy (43.7% rural, 45.0% urban). Mean total BDI scores were
comparable with rural patients having a mean of 8.5 (SD = 7.6) and urban patients having
a mean of 8.3 (SD = 6.6); both means fell within the range suggesting minimal depressive
symptomatology overall. Notably, rural and urban patients scored similarly within the mild
(28.6% vs 29.0%), moderate (4.7% vs 3.8%), and severe (2.1% vs 1.5%) ranges (p=.93). At
diagnosis, both rural and urban patients reported similar levels of drinking behavior (rural,
current = 55.2% vs urban, current = 61.0%, p=.21) but rural patients scored significantly
higher than urban patients on the SMAST (2.07 vs 1.51, p=.03; range = 0-13 in both
groups). Rural patients were also more likely than their urban counterparts to score 2 or 3+
(p=.01) which are scores suggestive of problem alcohol use.

Multivariable linear regression analysis examining rurality as a correlate of SMAST scores
at diagnosis adjusted for age, cancer site, cancer stage, depressive symptoms at diagnosis
and tobacco use at diagnosis are presented in Table 2. In addition to age (8 = —.107, sr? =
.010, p=.02), depressive symptoms at diagnosis (8 = .175, sr2 = .029, p<.001), and tobacco
use at diagnosis (R = .244, sr2 = .057, p<.001), rural residence was significantly associated
with higher SMAST scores at diagnosis (8 = .095, sr2 = .010, p=.04).

Table 3 shows covariate-adjusted (estimated marginal) mean scores on each of the four
HNCI domains by self-reported problem drinking status in rural patients at diagnosis and

3- and 12-month postdiagnosis follow-up time points. Covariates were age, depressive
symptoms at diagnosis, and tobacco use at diagnosis. Overall, HNCI domain scores were
generally lower for those scoring 3+ as compared to those scoring less than 3 on the SMAST
after controlling for covariates. At diagnosis, mean HNCI scores were 81.9 (SE =3.4) vs
89.0 (SE =1.9) for aesthetics, 66.0 (SE =4.2) vs 73.0 (SE =2.3) for eating, 69.9 (SE =3.7)

vs 75.7 (SE =2.1) for speech, and 75.6 (SE =3.4) vs 80.1 (SE =1.9) for social disruption. At
3-month follow-up, mean HNCI scores were 67.7 (SE =5.5) vs 72.1 (SE =3.2) for aesthetics,
41.8 (SE =5.5) vs 46.5 (SE =3.2) for eating, 63.7 (SE =5.3) vs 64.8 (SE =2.9) for speech,
and 64.9 (SE =4.9) vs 71.3 (SE =2.8) for social disruption. Finally, at 12-month follow-up,
mean HNCI scores were 73.5 (SE =5.5) vs 79.5 (SE =2.8) for aesthetics, 57.5 (SE =5.7) vs
58.9 (SE =2.8) for eating, 63.7 (SE =5.0) vs 73.7 (SE =2.3) for speech, and 74.9 (SE =3.9)
vs 84.2 (SE =1.9) for social disruption.

Discussion

The results of this exploratory cross-sectional study suggest that potentially problem alcohol
use may be somewhat more pronounced in rural HNC patients compared to their urban
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counterparts and that problem use at diagnosis is associated with somewhat poorer HNC-
specific HRQOL at diagnosis, 3- and 12-months postdiagnosis. In addition to typical
correlates of alcohol use such as depressive symptoms and tobacco use, rural residence
was significantly associated with higher SMAST scores at HNC diagnosis. Given that
problem alcohol use may complicate treatment and has been associated with poor HRQOL,
depressive symptoms, cancer recurrence, and reduced survival in this population [1-5],
additional studies of this behavior in rural HNC patients are warranted.

Previous studies have demonstrated a somewhat mixed picture with regard to rural-urban
differences in alcohol use [10,11,15]. For example, in a national study of rural-urban
differences in health behaviors among US cancer survivors, Weaver and colleagues reported
that alcohol consumption in rural survivors was lower than in urban survivors; however,
rates of heavy drinking were similar in rural and urban survivors [15]. In a study of
geographic variation in alcohol use using National Epidemiologic Survey on Alcohol and
Related Conditions (NESARC) data, Borders and Booth [10] found that nationally, rural
respondents in the general population were also more likely to abstain from alcohol, but
among drinkers, rural persons had greater odds of problem use (ie, risky drinking and
alcohol use disorder) when compared to suburban drinkers; rates of problem use between
rural and urban residents were similar. As has been noted, rural residence likely interacts
with a host of demographic, social, and cultural factors to explain this variation [38]. In this
study of those with a history of alcohol use, overall rates of current drinking behavior were
similar between rural and urban patients and both groups exhibited a considerable degree
of potentially problem use, but rural patients exhibited somewhat greater rates of potentially
problem use.

Although the consideration of whether there are true differences between rural and urban
residents in terms of problem use is important, it is also equally—if not more—important
to consider the implications of problem use in rural HNC patients irrespective of this
comparison. Fundamentally, access to cancer care is different in rural areas, thus even if
rural and urban patients exhibit similar rates of a behavior, the functional impact may be
different for those residing in rural areas [25]. For example, rural areas are known to have
provider shortages of all types—including primary care, oncology, social work, and mental/
behavioral health—which may result in reduced contact with the healthcare system for rural
patients, making identification and treatment of problem use much more difficult [25]. A
recent position paper by the American Society of Clinical Oncology specifically advocates
for increased research into the identification of cancer patients who are using alcohol or
may be at risk for relapse [39]. McCarter and colleagues [6] also note that there has been
considerably less research done regarding alcohol use as compared to other behavioral risk
factors such as tobacco use in HNC patients, underscoring a need for increased attention.
Given that some types of HNC are increasing faster in rural areas [13], a focus on rural
patients seems especially warranted.

Additional studies of the incorporation of alcohol treatment interventions into rural cancer
care are also needed. Previous work indicates that time since treatment is significantly
associated with alcohol use in HNC patients during the survivorship period [8]. This
suggests that monitoring and intervention for problem alcohol use should continue at regular
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intervals throughout treatment into the survivorship period and may require a different
approach than is typically used in urban centers where access issues may be somewhat

less complex. One study which interviewed rural and urban VA primary care providers

on the topic of alcohol use disorder (AUD) treatment found that rural providers reported
substantial barriers to specialty care referrals for AUD [40]. Studies have also evaluated

the feasibility of concomitantly addressing risky alcohol use and mood management in the
context of smoking cessation, including in HNC patients, and have shown promise [9,41].
In this study, tobacco use and depressive symptomatology both were significantly associated
with problem alcohol use, suggesting that several patients in this study may have been
candidates for such multimodal intervention, but requires additional research. Moreover,
although only a small number of rural and urban patients reported moderate to severe
depressive symptomatology, a considerable number reported mild symptoms, which are not
trivial and have been associated with deficits in HNC-specific HRQOL [33] and may also
be associated with drinking behavior. Increased efforts to integrate mental and behavioral
health into rural primary care settings, as well as primary-specialty care coordination for
HNC should be further explored.

Despite a large sample, high accrual rate of eligible patients, and sample similarity to
national epidemiologic data, there are several limitations which deserve mention. First, the
study sample was approximately 97% White and included patients from one Midwestern
healthcare system, making generalizability an issue. Second, although the larger parent
study was prospective in its design, this cross-sectional substudy only looked at diagnosis
and two a priori chosen time points during the survivorship period. Third, we do not

have information on patient HPV status; additional research is needed to examine how
HPV-associated disease varies by rural-urban classification in this context. Fourth, we do
not have information regarding other variables which may impact HRQOL including fear of
cancer recurrence. Fifth, although the SMAST has been used in dozens of studies and has
demonstrated adequate to good reliability and validity in several, there are other measures
which may better capture problem drinking behavior in this population. This exploratory
substudy was limited to the measure employed in the parent study, but future investigations
should consider other (and perhaps multiple) measures of this behavior in HNC patients.
Finally, this study relied on a self-report measure of problem alcohol use, which is a
behavior that may have been underreported to some degree. We had no information about
corresponding diagnoses of alcohol use disorder or other indication of problematic use
from a provider to validate these reports, nor did we have information regarding previous
treatment for alcohol use in this sample.

Clinical Implications

Given the considerable rates of potentially problematic drinking in this sample—which
aligns with other published studies in the HNC population—the results of this study
suggest that all HNC patients should be screened for problem alcohol use at diagnosis

and counseled regarding the deleterious effects of continued drinking during treatment and
beyond. There are several brief screening tools which can be readily incorporated into the
clinic environment to ascertain the need for more in-depth evaluation and possibly referral.
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For patients residing in rural areas, consideration should be given if specialty treatment
referral is in order as, depending on the individual patient’s circumstances, few options

may be available in the patient’s immediate residing area. Opportunities to connect to
services via telehealth should be explored as should the possibility of accessing/integrating
behavioral treatment for alcohol use into other access points such as primary care. The
recent increase in telehealth availability and reimbursement for many services due to the
COVID-19 pandemic may allow for connection to services that were not possible a short
time ago. Because HNC patients may also experience impactful depressive symptomatology
as was reflected in this study, the availability of multimodal interventions for complex
behavioral health cases could also be relevant dependent on the individual patient’s needs.
Lastly, these options could also provide an opportunity to improve care coordination for
cancer survivors, ensuring multiple important needs are met over the survivorship trajectory.

Conclusion

In conclusion, the present exploratory study suggests that problem alcohol use is an issue
for rural HNC patients at diagnosis and may be associated with deficits in HNC-specific
HRQOL up to several months postdiagnosis. Whether this behavior is greater than or only
equal to urban patients is not the most important issue; rather, a focus on understanding
access issues which may delay timely identification and treatment referral may be most
prudent. Indeed, the host of factors encompassing the “rural disadvantage” may exacerbate
clinical and psychosocial issues highlighted in other studies, underscoring the need for
additional work in this area.
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Demographic and clinical characteristics of rural and urban HNC patients at diagnosis

Table 1.

Rural N =192 (42.3%) Urban N =262 (57.7%) p-value
Sex 43
Male 125 (65.1%) 161 (61.5%)
Female 67 (34.9%) 101 (38.5%)
Age .55
Mean (SD) 60.9 (12.3) 60.2 (12.4)
Race 17
White 187 (97.4%) 252 (96.1%)
Black 1 (<1%) 7(2.7%)
Other 4(2.1%) 3(1.1%)
Stage .54
Early (0-2) 74 (38.5%) 97 (37.0%)
Advanced (3-4) 106 (55.2%) 144 (55.0%)
Not stageable/unknown 12 (6.2%) 21 (8.0%)
Site .09
Oral cavity 72 (37.5%) 117 (44.6%)
Oropharynx 39 (20.3%) 57 (21.7%)
Hypopharynx 7 (3.6%) 12 (4.6%)
Larynx 45 (23.4%) 35 (13.4%)
Else/unknown 29 (15.1%) 41 (15.6%)
Treatment .78
Surgery only 70 (36.5%) 97 (37.0%)
Chemotherapy only 0 (0%) 1 (<1%)
Radiotherapy only 23 (12.0%) 22 (8.4%)
Combination 84 (43.7%) 118 (45.0%)
Other/unknown 15 (7.8%) 24 (9.2%)
Smoking status 43
Current 57 (29.7%) 67 (25.6%)
Previous 91 (47.4%) 126 (48.1%)
Never 44 (22.9%) 69 (26.3%)
Drinking status 21
Current 106 (55.2%) 160 (61.0%)
Previous 86 (44.8%) 102 (38.9%)
SMAST score (Mean/SD/95% Cl)  2.07 (2.95); 1.65-2.49 1.51 (2.66); 1.19-1.84 .03
SMAST score .01
0-1 116 (60.4%) 193 (73.6%)
2 29 (15.1%) 18 (6.9%)
3+ 47 (24.5%) 51 (19.5%)
BDI score (Mean/SD/95% Cl) 8.5 (7.6): 7.5-9.4 8.3 (6.6): 7.6-9.0 77
Minimal (0-9) 124 (64.6) 172 (65.6) 93

Psychooncology. Author manuscript; available in PMC 2021 September 25.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Howren et al.
Rural N =192 (42.3%) Urban N =262 (57.7%) p-value
Mild (10-18) 55 (28.6) 76 (29.0)
Moderate (19-29) 9 (4.7) 10 (3.8)
Severe (30+) 4(2.1) 4 (1.5)
HNCI scores (Mean/SD/95% CI)
Aesthetics 87.5 (21.4); 84.6-90.5 85.7 (24.6); 82.9-88.4 42
Eating 71.4 (25.8); 68.1-74.7  70.7 (25.0); 67.9-73.5 77
Speech 74.3(23.1); 71.2-77.4  77.5(22.2); 75.0-80.0 14
Social Disruption 80.5 (21.0); 77.8-83.3 82.0 (19.6); 79.8-84.2 .39

Note: T-tests and chi-square test used as appropriate.
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Table 2.

Multivariable regression analysis examining the association of selected characteristics with SMAST score at
diagnosis

Variable Standardized Beta Coefficient g2 p-value
Age -.107 .010 .02
Depressive symptoms 175 .029 <001
Rurality .095 .010 .04
Site .015 .001 31
Stage .012 .001 .25
Tobacco use .244 .057  <.001

Note. N = 435. Analysis adjusted for age, cancer site and stage, depressive symptoms at diagnosis, and tobacco use at diagnosis; sré = squared
semi-partial correlation; SMAST = Short Michigan Alcoholism Screening Test.
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Covariate-adjusted mean HNCI domain scores by problem drinking status in rural patients

Table 3.

Outcome

Diagnosis
Aesthetics
Eating

Speech

Social Disruption
3-month f/u
Aesthetics
Eating

Speech

Social Disruption
12-month f/u
Aesthetics
Eating

Speech

Social Disruption

Problem Use (SMAST 3+)

Mean/SE
N =47

81.9 (3.4)
66.0 (4.2)
69.9 (3.7)
75.6 (3.4)

67.7 (5.5)
41.8 (5.5)
63.7 (5.3)
64.9 (4.9)

735 (5.5)
57.5(5.7)
63.7 (5.0)
74.9 (3.9)

Non-problem Use (SMAST <3)
Mean/SE
N =145

89.0 (1.9)
73.0 (2.3)
75.7 (2.1)
80.1 (1.9)

721(3.2)
465 (3.2)
64.8 (2.9)
71.3 (2.8)

79.5 (2.8)
58.9 (2.8)
73.7 (2.3)
84.2 (1.9)

Note. N = 192. Analysis adjusted for age, depressive symptoms at diagnosis, and tobacco use at diagnosis; HNCI = Head and Neck Cancer

Inventory; SE = standard error; SMAST = Short Michigan Alcoholism Screening Test.
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